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YK 628.1:664

VII BceykpaiHCbKa HayKOBO-TNPAKTHYHA KOH(epeHIisi MOJO0IUX
YUY€HHMX, aCHipPaHTIB i cTyAeHTIiB «Boga B Xap4oBiii MPOMHUCJIOBOCTD):
30ipuuk  Te3 gomosiget VII BceeykpaiHcbkoi HayKOBO-IPAKTHYHOT
KoH(DepeHIIii MOJIOANX yueHHUX, acmipaHTiB 1 cryaeHTtiB. Oneca: OHAXT,
2016.-220c.

VY 30ipHuUKY MarepiadiB KOH(EpeHIli HaBeJIeHl Marepiaiu
HAyKOBUX JIOCIIKEHb y cepl BUKOPUCTAHHS BOAM Ha IMIIMTPUEMCTBAX
XapyoBO1 Tajy3l, OL[IHKU ii SIKOCTI Ta MOJIMBOI'O BIUIMBY Ha OpraHi3m
JTHOIUHU.

Marepianu Tpu3HAYCHI I HAYKOBUX, I1HXXECHEPHO-TEXHIYHHUX
pOOITHUKIB, acHipaHTIB, CTYACHTIB, CIELIAJICTIB IIeXiB Ta 3aBOJIIB, SKi
IPaLOI0Th B XapuoBii MPOMHUCIIOBOCTI Ta BOJHUX IOCIIOAAPCTBAX.

Marepianu, 3aHeceHi 10 30IpHUKA, NPYKYIOTHCA 32 aBTOPCHKUMH
OpHUTiHATIaMHU.

PexomenmoBano 10 BuaaBHUUTBA BueHorw panoro Opecbkol
HaIllIOHAJIHOT akajeMii xap4oBuX TexHoJorid Bia 29.03.16 p., mpoToko
Ne 8.

3a 0oocmosipuicmu iHgopmayii 8ionogioae asmop nyoaikayii.

[1ix 3aranbHOIO pelakiiero 3acilyKEHOro isi4a HayKH 1 TEXHIKH Y KpaiHu,
J-pa TeXH. HayK, npodecopa €roposa b.B.

© Opecbka HalllOHAJIbHA aKaIeMisl XapuOBHUX T€XHOJIOT1i, 2016
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RESEARCH OF THE WATER OF DIFFERENT
HARDNESS INFLUENCE ON HUMAN BLOOD

Matsiyevska O.0., Candidate of Technical Sciences, Associate Professor

Lviv Polytechnic National University, Lviv

Lviv city residents consume water from the urban water supply,
water distribution points and water sold by the retailers, particularly
mineral. These types of waters are characterized by different values of
total hardness, and therefore different contents of calcium and
magnesium cations, which are essential for human body.

Taking into consideration the above factors, the research of the
different hardness water consumption effect on the human blood is of
the current interest.

Methods of study: test subject drank 1 dm’ of the water of
particular quality 40 minutes before the blood test was performed and
the blood condition was determined by scanning with a digital phase-
contrast microscope brands Gemoscan Mini (100x, immersion). The
test result was then compared to the benchmark.

There were 5 stages of test.

The first stage (benchmark blood test) was conducted on empty
stomach with the normal food and water consumption by the test
subject. The second stage - after consumption of the distilled water
with a total hardness of 0 mg-ekv/dm’. The third stage — after
consumption of the tap water. The chemical composition of water:
total hardness — 3.8, calcium hardness — 3.15, the hardness of
magnesium — 0.65, total alkalinity — 4.3 mg-ekv/dm’; cation
concentration of calcium (Ca®") — 63.13, magnesium cations (Mg>") —
7.90 mg/dm’; total mineralization — about 207 mg/dm’. The fourth
stage — after consumption of the meltwater. The fifth stage — after
consumption of the mineral natural hydrocarbonate sodium boric
treatment-and-table water "Polyana Kvasova". The concentration of
cations calcium (Ca®") — 70-150, magnesium cations (Mg®") — 50
mg/dm’.



After the first stage of the research, plasma was of a normal level,
however the amount of oxygen and liquid was insufficient. Results of
the second stage of studies showed that all the red blood cells and
white blood cells linked to each other — they their aggregation
occurred. Plasma is not detected, blood thickened. Results of the third
stage of studies concluded that blood parameters of the test subject
after water consumption barely differed from that of its primary
analysis (the first stage of studies). A slightly harder thickening of
erythrocytes and leukocytes was observed. The results of the fourth
stage (meltwater) studies showed that red blood cells in the test
subject’s blood slightly aggregated into coin columns. The results of
the fifth stage of studies (mineral water "Polyana Kvasova") indicate
that the test subject’s blood became enriched with oxygen, all
erythrocytes and leukocytes gained their natural form, unlinked and
began to function in a normal way. So, we can conclude a very
positive impact of mineral water "Polyana Kvasova" on the human
blood state.

VK 366.484.5:635.657

AHTHOKCHUIAHTHI BTACTUBOCTI KATOJIITY

baas-Ilpwminko JI.B., 1.1.H., npogecop, J/leonoBa b.I., K.T.H., aCUCTeHT,
Haymenko JI.B., I'apumoBa M.C. maricTpu

HaunionanbHuii yHiBepcuret Oiopecypcis
| IPUPOAOKOPUCTYBAHHA YKpaiHu, M. Kuis

Ha pganmii wyac po3BUTOK Oaratb0X XBOpOO TMOB’S3aHUNA 3
HEraTUBHUM BIUIMBOM Ha OPraHi3M JIFOMWHU OKCHJIAHTIB — BUIBHUX
pamukaniB. Jlo 1mux XBOpoO BIAHOCATBHCS IIYKpPOBHM J1a0eT, pakx,
apTpUTH, acTMa, XBOpPOOM  cepls, aTepoCKIepo3, XBOpoOa
AnpireiiMepa Ta iHmi. OcoOauBO 3ryOHO BUIBHI paJvKaiu AIIOTh Ha
JIHK Ta J5erko OKHCIIOI0Ul KUPH 1 )KHUPOTOAIOHI PEYOBUHU — JIIITIJIH,
a B TIEPIITy Yepry — HEHaACU4EHI1 KUPH1 KUCIOTH (pocdorimian), 3 TKUX
noOyoBaHa  MeMOpaHa KITHHU. Take OKHCIEHHS Ha3UBalOTh
nepeKkucHuM okuciieHHsMm JimiaiB ([1OJI).
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Jliia 60opoThOM 3 BUIBHUMM pajUKalaMH OpraHi3M BHUKOPHCTOBYE
QHTUOKCUJIAaHTM — II€ PEUYOBMHH, IO 37aTHI  JIOBUTH 1
HeWTpami3oByBatu ix. HaliBiiomimmmu 3 HHUX € HePEpMEHTHI
anTHOKcHIaHTH: BiTaMiau A, B, C, E, dnaBoHoinu — katexinu (JaitHi),
KBEPTULIMH, IO BIJHOCUTBCSA JO Tpynu BiTamiHIB P 1 Bomoxie
AHTUKAHIIEPOTEHHUMH BJIACTUBOCTSAMHU; Ta (DEpMEHTHI, SIKi BUPOOJISIE
caM OpraHi3M — CYINEpPOKCHJJIMCMYyTa3a, Karajasa, Mepokcuaasa, 1o
MPUIIBUAIIYIOTh PeaKiiii HeHTpaiizallli BUIbHUX PAJIUKAIIB B AECATKH
THCSY pasiB [1].

Benuky ponb B 30UIbIIEHH] KOHIEHTpAIlll BUIBHUX pPaJIMKAIIIB B
OpraHi3ami  Bifirpa€ CcydacHE XapuyBaHHS, B SKOMY BMICT
AHTHOKCUIAHTIB JTy’KE MaJIHA.

OpHuM 3 HaWNEepCHEeKTUBHIMIMX METOMIB MIIATPUMKUA CUCTEMHU
AHTHUOKCUJAHTHOTO  3aXUCTy  OpraHi3My €  3aCTOCYBaHHS
€JICKTPOAKTUBOBAHOI BOJIM, a came JY>KHOi (pakiiii (Karoiirty), AJs
BUPOOHMIITBA IIMPOKOTO ACOPTUMEHTY TMPOJYKTIB XapuyBaHHA 13
3aITaHUMH  BJIACTUBOCTSAMU Ta SIKICHOI muTHOI Bomu [2]. Tak sk
(GYHKITIOHYBaHHS AHTHOKCUIAHTHOI CHUCTEMHU, CHHTE3 (EPMEHTIB 1
peryisilis iX akTHBHOCTI TICHO TIO€JHAHI 3 BHYTPIINIHbOKIITHHHUM
OKHCHO-BITHOBHMM  TOTEHLIAJIOM Ta CTYNEHEM  HaJIXOJKCHHS
AHTUOKCHJIAHTIB 13 XapuyBaHHSIM.

Karomit 49m «kwBa BOga» OTPUMYETHCS B PE3yNbTaTi
€JIEKTPOXIMIYHOTO  YHIMOJSIPHOTO ~ BIUIMBY Yy  JiadparMEeHHUX
CJICKTPOAKTUBATOPAX UM B TPOTOYHUX EIIEKTPOXIMIYHMX MOIYIBHUX
peaktopax. Mae OBII piBauit  minyc 200 — minyc 800 mB, a pH
OuTbIIe 8, TOMY HE TUIBKH HEHTPaIi30BY€ BUIbHI PaUKaIH, BIIIAI0YH
iM «3aliB1» €IEKTPOHH, a K BOJIOJIE BIACTUBOCTSIMH aHTHOKHUCIIIOBaYa
[3]. 3a pe3ynbraTaMu eKCIepUMEHTAIBHUX JOCHIPKEHb BCTAaHOBJICHO,
[0 KatomT € OararoyHKIIOHATPHUM aHTHOKCHAAHTOM. Kpim
NPSIMOTO BIUTMBY, BIH B JIEKUIbKA pa3iB MOCHIIOE 110 (PEPMEHTHUX U
He(EepPMEHTHUX aHTHOKCHIAHTIB. Karomt He € OpraHigyHOIO
PEUOBHHOIO, a 3aJMIIAETHCS BOAOID, TOMY MO0 MOXKHA BXKUBAaTH B
HEOOMEXKEHIM KUIBKOCTI 0e3 mMoOiuHMX e(QeKTiB, Ha BIIMIHY Bij
BHUCOKO/IO3HOI ~ Tepamii 1HIIMMH aHTHOKCHUIAHTaMH, HalpUKIa]
BiTaminamu A, C.

Tak gk «KHBa BOJIa» HACHYEHA BIJHOBIIOBAYAMHM, SIKI YTBOPEHI
BUIbHUMHU T1JIPOKCUHUMH IpyllaMy, BOHa HAOyBa€ B1I’€MHUX 3HAYECHb
OBII 1 Bucokoi aacopOIIiHO-XIMIYHOT aKTUBHOCTI. Mae miABUIIEHY
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PO3YMHHY 3JaTHICTh 1 MOKpAILEHY KaNUISIPHY NPOHUKHICTh BHACIIIOK
MEHIIUX PO3MIPIB  MOJEKYJISPHUX KJIacTepiB 1  CTPYKTYypHOI
opranizamii. i B1acTuBocTi 0OYMOBIIOIOTH BUKOPHCTAHHS KaTOJITY
AK ©(EeKTUBHOTO aHTHOKCHJIAHTA Y TEXHOJIOTISIX  Xap4OBOTO
BUPOOHUIITBA, JIO3BOJIAIOTH 3HU3UTH BMICT XapyoOBHUX JOOABOK.
bionoriyna akTHUBHICTH BUSBISETHCS Yy 3amoOiraHHi MEPEeKUCHOTO
OKMCHEHHsSI ~ JIMiJIB B  JKMBOMY  OpraHi3mi,  HOpMaJi3arii
OKHCHIOBAJIbHO-BITHOBHMX  OIOXIMIYHUX  TPOLECIB,  BHpPAKEHIH
AHTUMIKPOOHI# [i1i, aKkTUBI3allli ()EPMEHTATUBHUX CHUCTEM, MIJABUIILYE
aJanTalliHO-3aXMCHI ~ BJIACTHBOCTI  OpPraHi3My Ta  3a0e3mnedye
CTaOLIBHICTh MOTO BHYTPIIIHHOTO cepenoBuina [3, 4].

Buxopucranusa karomity 3 Hu3bkuM 3HaueHHsM OBII mouinbHO y
TEXHOJOTIAX  XapuoBOl  MPOMYKINi, sSKa Mae  HAHOUIBIIMMA
OKHUCIJTFOBAJIbHUM BIUIMB Ha OpPTraHi3M JIIOAUHHU, TOOTO BUPOOIB 1 CTpaB 3
M’SICONIPOAYKTIB, KOHJUTEPCHKUX BHUPOOIB, JECEPTHUX CTpaB 1
COJIOZIKMX HAIlOIB.

BucHoBku.

OCHOBHUMH MNUISIXaMU HAJXO/UKEHHS JIO0 OpraHi3My JIOIWHU
BUIBHUX paJWKaIIB € TMOTIPIICHHS JOBKUUIS Ta He30allaHCOBaHEe
xapuyBaHHS. Tomy JUis TIOCWJIGHHsI AHTHOKCHJIAHTHOTO  3aXHCTy
OpraHi3Mmy, MONEPE/HKEHHS HU3KH 3aXBOPIOBaHb Ta IMEPEIYacCHOTO
CTapiHHA, €(EKTUBHUM CIOCOOOM € BHUKOPUCTAaHHS YHIKaJIbHUX
BJIACTUBOCTEH KaTOJITY JUIsli BUPOOHMIITBA MPOAYKTIB XapuyBaHHS.
[lepeBaru 3acToCyBaHHS «KUBOI BOAW» HE JIMLIE 3a0€3Ie4aTh SKICTh
Ta OE3MEeYHICTH, XapyoBOi MPOMAYKINI, a W BUpINIATh MOPOOIEMY
HOJIMILIEHHS CTaHy 37I0POB’ Sl HACEJICHHSL.

Jlireparypa

1. Awwmn A.UN. Tpuponnsie anTHOKCHAAHTHI. Colep:KaHHE B MHILEBBIX
NPOAYKTaX W BIUSHUE WX Ha 370pOBbE U cTapeHue ueiobeka / S.U.
Ammu, B.JO. Peoknes, A.M. Awmwmn, H.M. YepnoycoBa. — M.:
NznarensctBO «Tpanciluty, 2009. — 212 c.

2. bonpmakoB A. C. TexHONMOrMYeCKHe CBONCTBA aKTUBUPOBAHHOM BOJIBI /
A. C. bonbmaxkos, JI. A. CapeiueBa, A. A. bopucenko // U3B. By30B.
[Mumesas Texnonorus. — 1992, — Ne2. — C. 56 — 58.

3. Am6ax JI. C. ")XwuBas" u "meprBasg" Boga — HOBeWIee JIEKapCTBO
coBpemenHoctu / JI. C. Ambax. — CII0. : TTurep, 2008. — 160 c.

4. JleonoB b. U. ®Ousuko-XxuMUYECKHE aCICKThl OHOJIOTHYECKOro

JEUCTBUS ANIEKTPO-XUMUYECKU aKTUBUPOBaHHOW Bojbl / JleonoB b. 1.,
[Tpunyuxuii B. 1., baxup B. M. — M. : BHUMNMT, 1999. — 244 c.



VJIK 628.33

BOJIOKHUCTBIE HACAJIKMA B TEXHOJIOI'MAX
MMOATrOTOBKHU MU THEBOMN BOJbI

Trauesa 10.B., cTya., Omeabuenxo H.IL.,
JOIIEHT, K.T.H, KoBasenko JI.HU., c.H.C., K.T.H.

Jlonbacckasi HANMOHAJIbHAS aAKaJeMHs CTPOUTEIbCTBA M
apxutekTypbl, .Kpamaropck

B mpakrvke O4MCTKH IIPUPOIHBIX BOX MOBEPXHOCTHBLIX UCTOYHUKOB
IUIA IIATBEBBIX HYXKJ LIMPOKO MCHOIB3YETCA IPOLIECC KOHTAKTHOM
KOaryJsiluu. TpaJulMOHHO OH IPOTEKAET BO B3BEILIEHHOM CIIOC OCaJKa
WIA 36pHUCTON Hacaake. TeXHONIOInM B3BEIIEHHOIO CJIOS TIOIBEPIKEHBI
OTPULIATEIIBHOMY BIIMSIHUIO TEMIIEPATyp U CKOPOCTEU JIBHYKEHUS IIOTOKA
BOZbI, TPEOYIOT TIIATENBHOIO MOAXOAa K AKCIUIyaTalluH amIaparos.
3epHUCTBIE HACAJKU TOJBEPKEHBI 3aWIMBAHMIO, OONaAaroT OONBLINM
TUJPABIAYECKUM corpoTuBieHneM. B JloHOacckoil HalMOHAIBHON
aKaZJeMUU CTPOMUTENILCTBA U aApPXUTEKTYpbl MPEIUIOKEH HOBBIM BUJ

KOHTAaKTHOM CpE€Ibl — BOJIOKHUCTBHIE HACAJIKH, KOTOPBIC JIMIICHBI
OTMEUEHHBIX HEJOCTATKOB.
B OCHOBE TEXHOJIOI N — HUCIIOJIL30BaHUE CBOWCTB

CTPYKTYPUPOBAaHHBLIX  OMPEJEICHHBIM  00pa3oM  CHUHTETUYECKHUX
BOJIOKOH. MccnenoBanus | ] mo3BOIWIIN BBIICIUTh ABa TUIA BOJIOKOH
— nonudupHbIe (JaBCaH) U TOJUAaMUJIHBIE (KalpoH), KaKk HaumOosee
MpUEMJIEMbIE /IS UCIOJIb30BAHUS B TEXHOJOTUSAX OCBETIEHUS BOJIBI.
K mocTonncTBaM BOJIOKHUCTBIX HACAI0K OTHOCSITCS:

-BBICOKASI yHeNbHAs MOBEPXHOCTH (1o 1500 wm°/M’), uro
o0ecCrieurBaeT BICOKYIO TPS3EEMKOCTh BOJIOKHUCTHIX HACAJIOK,

-[IPAKTUYECKM MTHOBEHHOE IMIPOTEKaHHE IIpollecca MUIbATHUS
IIPUMECEH,

-yMEHBIIIEHHE JI03 W pacxoja pPEeareéHTOB u3-3a MPOTEKaHUs
IIPOLIECCOB KOHTAKTHOM KOATyJIALNH,

-MaJIo€ BIMSTHUE MICJIOYHOCTU U TEMIIEPATYPhI BOJIbI HA OUUCTKY,

-Majioe€  THAPABIMYECKOE  COMPOTUBIEHUE  (PHIBTpPYIOIICH
BOJIOKHHCTOM CPEJIbl M €€ HE3aWJINBAEMOCTD.

B paspaboTkax HCIONB30BaHbl BOJOKHHUCTBIE HACAIKH U3
CUHTETUYECKUX BOJIOKOH, CTPYKTYPHUPOBaHHBIX B (opme epiueH,
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W3rOTaBIMBAEMbIX Ha CHEUAIBHOM 00O0pynoBaHuU. BosnokHucTas
cpefa CO3[aeTcsl Pa3MEICHUEM epIlIeld ¢ THOKUMU OCEBBIMH HUTIMHU
Ha CIIEHMAJIbHBIX JKECTKUX KapKacax WIA HaOMpaeTCsl U3 3aHABECOK C
IPOJOJIBHBIMU B BEPTUKAJIBHOM HAlpaBICHUH epiamMu. Jnamerp
epuieit cocrapnsier 50...60 MM, ceyeHHE BOJOKHHMCTOM cpeibl He
JOJDKHO UMETH TPOCBETOB.

[lepBoHauanbHO OBUIM MPEIOKEHBI BOJIOKHHUCTBIE (PUIBTPHI B
KaueCTBE COOPYKEHUM YaCTUYHOIO OCBETIEHMs cycrneH3uil. Ilepsbie
HaMBHBIE KOHCTPYKIIMY TIOBTOPSJIN CKOPBIE (PUIIBTPBI, B KOTOPBIX BMECTO
3€pHUCTOM 3arpy3Kd pa3Mellanach BOJIOKHHACTasA Hacaaka. JlampHenmme
pa3paboTKu  ywin creruduKy BOJOKHUCTOM 3arpy3ku W Obuia
NpeIJIOKEHa KOHCTPYKIMA, IpeAcTaBieHHas Ha puc. 1. Kopmyc
W3rOTABIMBACTCA W3 CTAJIBHBIX JIMCTOB (MPU MasbIX pa3Mepax) HIu
&Kene300eToHa.
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Puc. 1. Cxema BonokHHCTOTO (DHIIBTpa
1. Ovipuamas mpyba ons pacnpeoenenus UCXOOHOU 800bl, 2- NpuMamuyeckoe OHuwe,
3- sonokHucmasn Hacaoka, 4- ovipuamole mpyowl 015 cOOPa 0C8eMIEeHHOU 800bL, -
OOK0BOU KAPMaH, 6- KOIEKMOP CHCAmo2o 8030yxa, 7- Ovipyamuvie mpyoul 0jisl
pacnpeoenenust CoHcamozco 8030yxa



PabGora BOJIOKHUCTBIX (PUIBTPOB 3AKIIOYAETCS B CIEAYIOLIEM.
Hcxonnas koarynupoBaHHAsl BOJA PACIPENEISAETCs N0 AIUHE GuiIbTpa
JbIpYaToi TpyoOo# 1, Mo miIomaau — Npu3Mom 2 ¢ yIiioM IIPU BEPIIHHE
90° (mpu3Marmyeckast 4acTh (pUIIbTpa) M (UIBTPYETCS CHH3Y BBEPX
4yepe3 BOJOKHUCTYH) HAcaJKy 3 W3 CHUHTETHYECKHX epued. B
BOJIOKHHCTOM CpEIE MPOTEKAET MPOLIECC KOHTAKTHOM KOAryJISALIMH —
KOAryJupOBaHHbIC MPUMECH TMPWIMIAIOT K BOJIOKHAM HACAJKU H
u3bIMatoTCsl U3 BoAbl. OCBETIIEHHAsi BO/Aa COOWPAETCS JbIpYaThIMU
TpyOamMmu 4 U uyepe3 JIOTOK 5 OTBOJUTCA U3 COOPYKECHHUS.
[lepuomuyeck MPOU3BOAUTCS PEreHepalus HacaJIKu  CXKaThIM
BO3AyXoM. JlJi1 ATOro moj HacaJgkol YCTPOEHA pPacHpe/IeUTeNIbHAS
CHUCTeMa U3 KOJUIEKTOpa 6 M OOKOBBIX IbIpUaThIX OTBeTBiIcHUU 7. B
MIPOLIECCE YMUCTKU B CHCTEMY MOJAETCA CXKAThIi BO3AYX, ITY3BIPHKH
KOTOPOTO, ITPOXO/ISl YepE3 BOJIOKHHUCTYIO CPEY, BCTPSIXMBAIOT BOJIOKHA
U OYMINAKT WX OT 3arps3HeHuil. OjgHOBpeMEHHO  (QUIIBTP
OMOPOXKHAETCS yepe3 TpyOy 1, mpu 3TOM Ips3Hasi BOJAa OTBOJUTCS B
ctok. [ToaBoj coxaroro Bo3ayxa MpeKpaliaeTcs MNPy CHUKEHUN YPOBHS
BOJIbI 10 HUKHEN KPOMKHU HACAJKU.

BonokaucThie PUIBTPHI IPOSKTUPYIOTCS IO MaTepuaiam [2].

Paspe3 2-2 puc.] noackaszan el peKOHCTPYKIMH KOPUIAOPHBIX
OCBETJIUTENIEH CO B3BEIICHHBIM CIIOEM OCaJKa B BOJOKHHUCTHIE
buneTpbl. M3BeCTHA «KaNMpU3HOCTH» B3BEIIEHHOTO CJIOSl, €ro
3aBUCUMOCTB OT CKOPOCTEM BOCXOJISAIIEr0 MOTOKA U TeMITepaTyp BOJIbI,
oOpa3oBaHME 3aCTOMHBIX 30H W T.II. YCTPOMCTBO BOJIOKHUCTOU
HAcaJKu BMECTO CJiOS B3BELIEHHOIO OCAaJKa M 3allUTHOW 30HBI
MO3BOJISIET M30aBUTHCSI OT YKAa3aHHBIX HEIOCTATKOB IPU COXPAHEHHUH
NOCTOMHCTB TIPOLiECCa KOHTAKTHOM KOAryisiiuu. PekoHCTpyKuuu
MOJIBEPraloTCsi BCE€ TPU KOPUIOpPA OCBETIMTENS, MOTpeOyeTcs
YCTPOMCTBO CHCTEMBl paCOpelesieHuss BO3AyXa MO  IUIOIIAau
kopusopos.  Pabora  Takoro coopyxeHus ~ OyaeT — 1oI00Ha
AKCIUTyaTallly BOJIOKHUCTOTO (PUIIBTPA.

[IpennoxeHo Takxke BMECTO TUAPABIMYECCKUX U TPABUMHBIX KaMep
XJIOMEOOPa30BaHUs YCTpanBaTh BOJOKHHUCTHIE KOHTAKTHBIE KaMeEphI
[3]. B mopax Mexay BOJOKHAMH HAKaIJIMBAETCA OCAJ0K, KOTOPBIN
BBIHOCUTCS TIOTOKAMH BOJbl B BHJE XJIONBEB, OCAXKIAIOIIUXCS B
orcToiiHUKax. OHHM  00€CHeYMBalOT JIOCTOMHCTBA  KOHTAKTHOM
Koaryasiiuu (yMEHBIIIEHUE 7103 KOAryjsiHTa, XOpOIIyl padoTy MpH
HU3KUX TEMIIEPATypax U MaJION MIEJIOYHOCTH BOJIbI, MAJIbIE Ta0APUTHI)
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B COYETAHUM C BBICOKOW IOPUCTOCTHIO, MAJIbIM THJIPABINYECKUM
CONPOTHUBIICHUEM U HE3aUJIMBAEMOCTBIO.

BeiBoa. OmnwIT wHcCienoBaHWW W BHEAPEHUW B IIPOU3BOJICTBO
HACaJIOK U3 CUHTETUYECKUX BOJIOKOH IMOATBEPKAAET BO3SMOXKHOCTD MX
IIMPOKOTO TPUMEHEHHS B J(PPEKTUBHBIX TEXHOJIOTHSIX OYHUCTKH
OPUPOIHBIX BOHA. Pa3paboTku  BHENPSIIOTCS B MarucTEpCKOi
JTATUIOMHOM pabote pu PEKOHCTPYKLIUU CrnaBstHCKOM
¢unsTpoBanbHOM ctanimy (T. CrnaBsHck [{oHenkoil 0011.).

Jlureparypa
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BosiokHKCTOM Hacankoul. [Tekcr] / H.IL.Omensuenxo, JI.M. Koanenko.

// Bicauk JloHHABA, Bumyck 2014-5(109), C.19-23.

YK 628.312.5:543.544

TECTOBBIE METO/JbI AHAJ/IN3A B KOHTPOJIE
KAYECTBA IIUTHEBOM BOJbI

HImopryn E.I'., maructp, beastiokoa C.B., 1.x.H, npogeccop

Onecckas HanMOHAJbHAS aKaJAeMHs MUIIEBBIX TEXHOJIOruH, I. Oxecca

IIpobrmema oOecriedeHnsT HACEICHHS KaueCTBEHHOW ITUTHhEBOM
Bogor B XXI Beke paccMaTpuBaeTCs KAK 3JEMEHT HAaIMOHAIBHOU
Oe3omacHOCTH TocyaapcTBa. /[l rapaHTHPOBaHHOTO OOeCIeUeHUs
0€3BPEIHOCTH W JMHACMHYECKOM O€30MacHOCTH IMHMTHEBOW BOJBI
HE00XOIUM OOBEKTUBHBIN KOHTPOJIb TTOKa3aTeNIe ee KauyecTRa.

JIeWCTBYIOIIIME ~ HOPMATUBHBIE  JOKYMEHTHI  YCTaHABIMBAIOT
MOKA3aTeIM KayecTBa TNMHUTHEBOM BONBI, METOJBI HMX OMNPEICICHHUS,
poLeaypy 0TOopa U XpaHeHus Mnpod BOAbl. METONUKN XUMUYECKOTO
aHaJIn3a, AaTTECTOBAHHBIE W 3aPETUCTPUPOBAHHBIE Ar€HTCTBOM 10
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TEXHUYECKOMY PETYJIUPOBAHUI0 U  METPOJIOTHUH, METOJUYECKUE
yKa3aHus, YTBEpXKJACHHbe MuH3ApaBOM YKpauHbl, MO3BOJISIOT
OMEpPATUBHO OIPENEIATh MOKAa3aTeIN Ka4eCcTBAa BOJbI U KOPPEKTHO
OCYIIECTBISATh €€ IMOATATHOE CaHUTapHOe TecTtupoBaHue. [Ipu sToM
MOYKHO CYIIECTBEHHO COKPaTUTh BPEMS MCCIIEIOBAHUMN U CBS3AHHBIE C
TUM TPYI03aTparbl C MOMOIIBI) COBPEMEHHBIX METOIOB KOHTPOJIS
KayecTBa  BOABl -  BBICOKOYYBCTBUTEIBHBIX,  CEJICKTHUBHBIX,
BOCIIPOU3BOIUMBIX U IKCIPECCHBIX. AKTyaIbHbI METOABI POTOMETPUU
B KOMOWHAIIMK C TOTOBBIMU TE€CTAMU, UHIAUKATOPHBIE TECT-TIOJIOCKU U
HaOopel misa ompeneneHus Ha ypoHe IIJIK nesuHbekTanToB H
BPEAHBIX XUMUYECKUX BEIIECTB.

[Ipumenenne  OyMaKHBIX  aHAJUTHUYECKUX  TECT-TIOJIOCOK
(Merckoquant u np.) - HauOojee MPOCTONM SKCIIPECCHBIA METOA
aHaJM3a KaueCTBa MUTHEBOM BOJIbI B NIPOU3BOJCTBEHHbBIX YCIOBUSX, A
TaKKe B MPOIECCe BOAOMOATOTOBKU. C MX I[MOMOIIBIO PETUCTPUPYIOT
MOBBIIICHHOE COJIEPKAHUE B BOJE€ PA3TIUUHBIX 3arps3HAIONINX
BpEAHBIX TMPUMECEH, a TaKXkKe ONpPeNessSioT JHUala3oH  psijia
KAYECTBEHHBIX UHIPEIMECHTOB NMUTLEBOU BOJIbIL. Jliia onpenenenus pH
(8 mmanazone 0-14 ¢ uyyBcTBUTENBbHOCTHIO 1O 0,2 €AUHUIIBI) BOJBI
pa3IMYHOTO KavyecTBa PEKOMEHAYIOTCs CHelHalIbHble OyMa)kKHbIE
WHAVKATOPHBIE JICHThI WIX HA0Opbl MHAMKATOPHON Oymaru. B To xe
BpEMs HEJTOCTATOYHASI YyBCTBUTEIBHOCTh TECT-TIOJIOCOK HE TTO3BOJISET
aHaJIM3UPOBaTh  ToKa3aTeu  (U3MOJOTUYECKON  IMOJIHOLEHHOCTH
MUTHEBOM BOJBI, a Takke ompeaendarb Ha ypoBHe [IJIK (3a wuc-
KIIFOYEHUEM CBOOOJIHOTO XJIOpAa, MBIIIbsIKA U HUTPATOB) P
TUTHEHUYECKU 3HAUMMBbIX 3arpsi3HSIONIMX BellecTB. bosee BBICOKOI
YyBCTBUTEILHOCTBIO OMpEAeNeHUs] O00NaJaloT KOJOPUMETPUUECKHE
Habopbl Aquamerck, Microquant, Aquauant u sp. (Ta6i. 1).

Tabnuma 1 — OnpenensieMmbie KOMIOHEHTBI

N OnpenenseMblit I[Hanazorz N Onpenensiemplii )Z[I/Ianas,orz
o SHOMOHT HU3MEPEHHH, 0 SHOMOHT HU3MEPEHUH,
Mr/om Mr/om

1. |Ammonuii (AM) 0,2-1,5 8. |Huxens (AQ) 0,02-0,5

2. | XKeneso (AM) 0,1-50 9. |Hurpar-uon (AM) 10-150

3. |KapbonarHas 1-100 10. |Hurpar-uon (AQ) 0,1-2
XKeCTKOCTh (AM), °0K

4. |OOmast KECTKOCTD 1-100 11. |CBoOomHbI1 XJI0p 0,01-0,3
(AM), °K (AQ)

5.  |Kanpmwmit (AM) 2-200 12. | Xmopuasl (AM) 25-2500

6. |Marnuuii (AM) 100-1500 13. | Xpom (AQ) 0,005-0,1

7. Memp (MIQ) 0,3-10 14. |Iluak (AQ) 0,1-5
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Aquamerck (AM), Microquant (MIQ), Aquaquant (AQ) -
PEKOMEHAYEMBIN TeCT-HA0O0P.

CoBpeMeHHbIE METOJbl MCCIEIOBAHUSA XapAKTEPUCTUK MUTHEBOM
BOJBI Kak JUIsi PyTMHHO TO aHalnu3a, TaK M B HCCIEIOBATEIBCKUX
LEJISIX OCHOBaHbl HA MPUMEHEHUU TOTOBBIX TECTOB B KOMOMHAIIUU C
dboTromeTpamu U CIeKTPOHOTOMETPAMHU.

KommnakTHbIil anmapar (Macca Bcero 2,3 Kr) padoTaeT Kak OT CETH,
Tak 1 aBToHOMHO. @otomeTp Spectroquant NOVA 60 (Merck KGaA,
['epmanust) mo3BosisieT onpeaensTh cBbiie 130 mokazareneil. [oToBbie
METOIMKA  OMNpEACTCHUS  CONEpXKaHUSl  3TUX  COCAUHEHUU
3alporpaMMHpOBaHbBl B MpUOOpe, MOATOMY MOXKHO cpasy (6e3
MOCTPOEHUS] KaTMOPOBOYHOM INIKAJbI) TMOMy4YaTh 3HAYEHUS UX
koHueHTpauii. K ¢oromerpam mnpuiaraercs Ba THUMA TECTOB -
KIOBETHbIE M peareHTHble. KroBeTHble TECThl COACpKaT BcCe
HEOOXOIMMBbIE PEAKTUBBI B CHEIHAIBHONW TPOOMPKE-KIOBETE U
UCTIOJIB3YIOTCS KaK JJIsi IPOBENICHUs peaKluy, TaK U JJI1 U3MEPEHUSI.
[TpuGop aBTOMAaTHYECKH PACMO3HAET KIOBETHBIE TECTHI (B JIMAa3oHe
340-820 HM) MO IITPUX-KOIY, YTO MCKIIIOYAET BOZMOKHOCTh OIITHOKH.
PeareHTHble TeCTbl COAEpXkaT TOTOBLIE PEAaKTUBBI BO (PIAKOHAX C
yAOOHOW cucTeMOM J03upoBaHUs. [OTOBbIE TECThl HE TPEOYHOT
crelraibHON moarotoBku. CepTudukarsl KayecTBa, MpUiiaraemMbie K
TecT-Ha0OpaM, MCKIIIOYAIOT HEOOXOIMMOCTh TECTUPOBAHUA KaXIOH
NapTUH PEareHTOB. Takke HeT HEeOOXOAMMOCTH B MPUTOTOBJICHUU
TUTPOBAHHBIX PACTBOPOB, YTOMUTEIHHOU KaTMOPOBKE U JUIUTEIBHBIX
pacuerax. Pesynbrar wu3MepeHHs aHATU3UPYEMOIO WHIPEIUCHTA
peructpupyercs Ha auciuiee gpotomerpa. B npubope npenycMoTpeHbl
aHAJIUTUYECKass CHUCTEMa KOHTPOJII MPOBOJUMBIX  H3MEpPEHUH,
BO3MOKHOCTB OBICTPOTrO JOOABICHMSI HOBBIX METOAMK U OOHOBJICHHUS
KOH(Urypalmu, a TakkKe COXpaHeHHs JaHHbIX mnpumepHo 1000
ONPEACIIEHUN. Takon npudop ABJISACTCS HE3aMEHUMBbIM
BBICOKOHA/IEKHBIM CPEJICTBOM SKCIPECC- aHAIUTHYECKOTO KOHTPOJIS
MOATOTOBKH MUTHEBOM BOJBI.

TecToBble MeTO/IBI aHANTM3a B TIOCTIEIHEE BpEMsI HAXOAAT Bce Oolee
IIMPOKOE pUMEHEHHUE, OHHU IKCIIPECCHBI, J0CTaTOYHO
YyBCTBUTEJbHBI, IO3BOJISIIOT MTPOBOIUTH aHAJIW3 BHE JIabopaTopuid, He
TpeOYIOT CI0KHOTO aHATUTUYECKOTO 00OPY/I0BaHUSI.
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Jlureparypa
1. Hosuxos 1O.B. / HoBuxoB lO.B., Jlacroukmna K.O., bommnna 3.H.
Mertonpl orpeaeieHus] BpEIHBIX BEIIECTB B BOJIE BOJI0EMOB. — MOCKBa:
Menumuna, 1981. - 376 c.

VK 628.312.5:543.544

BUCOKOE®EKTUBHA PIIMHHA XPOMATOI PA®IS B
AHAJII3I CTITYHUX BOJ

Caenuosa B.B., marictp, beabriokoBa C.B., 1.X.H, npogecop

Onecbka HalliOHAJIbHA aKajgeMisi Xap4oBHUX TeXHOJIOr i, M. Oneca

AHTpoOTIOTeHHE  3a0pyJHEHHS MPUPOAHUX BOJOWM  ITOYAJIOCS
0araTo CTOJITh TOMY, TOCTIHHO 3pOCTAJIO 3 PO3BUTKOM ITUBLII3AIII 1 B
JaHWUW Yac A0CAmIOo IiaHeTapHux maciuta0iB. Cepen pi3zHHX (i3HKO-
XIMIYHMX METO/IIB aHAITI3y 1 BU3HAUYCHHS CKJIaTy BOJI, BEJIMKE 3HAUCHHS
HAaOyJIM  METOAM  BHCOKOC(EKTHBHOI  PITUHHOI Ta  ra3oBOi
xpomarorpadii. XpomarorpadiuHi METOAXM YaCTO BHUSBIISIOTHCS
HE3aMIHHUMU JUIsl  1IeHTUdikalli Ta KUIBKICHOTO BH3HAYCHHSI
OpPraHIYHUX PEYOBUH 3 MOMIOHOIO CTPYKTYporo. [Ipu bomy HalOLIBII
IMUPOKO BOHW  BHUKOPHWCTOBYIOTHCS JUISI PYTHHHHX  aHaJi3iB
3a0py/IHIOBA41B HABKOJIUIITHEOTO CEPEIOBUIIIA.

I"azoxpomarorpadiuauii aHami3 OpraHiyHUX 3a0pYIHIOBAdIB Y
MUTHINM 1 CTIYHUX BOAAX CIIOYATKy TPYHTYBaBCS Ha BUKOPHCTAHHI
HACQ/JIOYHUX KOJIOHOK, TM3HIIIe TOMUPEeHHS HalOynu KBapIloBi
KalIsipHi  KOJIOHKW. BHYTpIIIHINA JlaMeTp KanmUISIPHUX —KOJOHOK
cknamae 3azsuyan 0,20-0,75 mM, gosxkuna - 30-105 M. OnrumMaibH1
pe3yabTaTd TIpU  aHali3l 3a0pyJHIOBAYiB y BOAl JIOCATAIOTHCS
HaWyYacTIlle MpPU BUKOPUCTAHHI KAMUIAPHUX KOJOHOK 3 PI3HOIO
TOBIIMHOIO TUTIBKA 3 METWI()EHWICUIIKOHY 3 BMICTOM (DEHLIBHUX
rpyn 5 1 50% . BpaznmuBum wmiciiem xpomarorpadiqHux METOAUK 3
BUKOPHCTAHHSIM KaMUIIPHUX KOJIOHOK YacTO CTa€ CHUCTEMa BBEICHHS
npoOu. Haitbiblie 3acToCyBaHHS METOJ] BUCOKOS(EKTUBHOT PIAMHHOT
xpomarorpaii  3HAWIIOB  TpU  BU3HAYEHHS  MOJIIUKIITYHUX
apomatnunux BymieBogHuX (ITAB) B o0’extax moBkuuia. [loain
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ocHoBHUX 16 TTAB, nocratHe Jyisi KUIBKICHOTO aHANI3y, JHOCITA€ThCS
3aCTOCYBaHHSIM a00 KamUISIPHUX KOJIOHOK B Ta30BOi Xpomarorpadii,
a00 BUCOKOE()EKTUBHHUX KOJIOHOK, 3aCTOCOBYBAHUX BUCOKOE(DEKTHUBHIM
piauHHIM Xxpomatorpadii. HeoOxiqHo mam’staTu, 1m0 KOJIOHKA 100pe
po3AUIeHHs KamiopyBaibHOI cymini mrictHaausITa [IAB He rapanTye.
Bonu Takox 100pe OyayTh pO3IUISTHCS HA T CYMYTHIX OpraHIdYHUX
CTIOYK Y TOCTIDKYBaHUX TIPooOax.

3 METO CITPOIIEHHS aHaJi3y, a TaKoXK JJIs JTOCATHEHHSI BHCOKOI
SIKOCT1 OJICPXKYBAaHUX PE3YNbTaTIB, OUIBIIICTh aHATITUYHUX MPOLEAYP
MICTUTh €Tall Iornepeanboro BuauleHHs (cemaparii) ITAB cepen
IHIIUX TPYN CYMYyTHIX CHOJYK y mpoOax. HaifuacTime B mMuX HiIsX
BUKOPUCTOBYIOTHCSI METOU PIAMHHOI XpoMaTtorpadii HU3LKOIO THUCKY
B CHUCTEMI piJIMHA-TBEP/E TiJ10 a00 piAUHA-PIAMHA 3 BUKOPUCTAHHSIM
MEXaHI3MIB aJIcopOI1ii, HAPHUKIaJ 3 BUKOPUCTAHHSIM CHJIIKareiar ado
OKCH[IIB aJIOMIHIIO, 1HOAI BHUKOPUCTOBYIOTLCS 3MIIIaHI MEXaHI3MHU,
HaIIpUKJIaJl aacopOIlii 1 BUKIFOUEHHS 13 3aCTOCYBaHHAM ce(daIeKCiB.

BuxopucrtaHHs TONEPENHBOTO OUYHWIIEHHS MPOO JJO03BOJSIE TIPH
Bu3Ha4YeHHI [IAB yHUKHYTH BIUIUBY:

- TIOBHICTIO HETIOJISIPHUX CIIONTYK, TaKUX, SIK amidaTHuH1 BYTJICBOIHI;

- TIOMIPHO 1 CHJIBHO TOJSIPHUX CIIOJYK, HANpuKIan, ¢TajaHiB,
¢deHoiB, 6ararToaTOMHUX CIHUPTIB, KUCIIOT;

- BHCOKOMOJIEKYJISIPHUX CIIONYK TAKHX, SIK, HAIPUKJIA I, CMOJIH.

Po3po0Oka 1 BAOCKOHAJIEHHSI METO/IIB, 1110 JI03BOJIAIOTh BUPIIIYBaTH
3aBIaHHS aHAI3Y BOJA — BaXJIMBA MNpoOJIEMa aHATITHUYHOI XiMii.
Po3Butok BHCOKOE(DEKTUBHOI PIAUHHOI XpomMartorpadii BHUCOKOTO
TUCKYy CTUMYJIOBAJIO PO3BUTOK HOBOTO HANpsIMy B 10HOOOMIHHIHN
xpomarorpadii — Tak 3BaHO1 10HHOT Xpomatorpadii. CuHTe3 COpOCHTIB
JUIs  10HHOI  xXpomarorpadii  yTPyIHEHHMM, OCKUIbKHM JI0 HHX
Npen'saBIsIETbCS  TOCUThL Oarato BUMOL. Y 3B'SI3KY 3 BIJICYTHICTIO
KOMEPIIHHO TOCTYITHUX BHUCOKOE(HEKTUBHUX KaTHUOHITIB,
BUKOPHUCTOBYIOTh ~ JIMHAMIYHO  MOAU(IKOBaHI  3BEpHEHI  (ha3u.
Hamnpukmnang cunte3oBano Moaudikarop: N-rekcaaenin-N-aekaHoui-
napaMiHO-0eHOUICYIb(OKUCIOTH CTWJINI30TPOTIIAMMOHIH
(ACJACK), nme rigpodoOHui amiH, MmO MiICTUTh rpymy SO32-,
3MATHUM 10 KaTiOHHOTO oOMiHY. Tak sIK KaTiOHW JIy>KHO3EMEIbHUX
CJIEMEHTIB 1 Mar”iro He TMOmMHAITh y Y®- 007acTi CIEKTpa,
BUKOPUCTOBYIOTh HemlpsiMy Y@  feTeklil0 13 3aCTOCYBAHHSIM
cuHTe30BaHOoro Y@ mnommmHarodoro eneMeHta 1,4-munipiniHiiOyTany
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opominy (AIIb Opomin). Tak Sk rajJoreHo-i0HM PYWHYIOTH CTaJIeBi
YaCTUHU KOJIOHKH, TO Opomii-ioH 1,4-qunipifiHiiiOyTany 3aMIHWIN Ha
anerar-ioH. Ilpy TpPOMHBAaHHI KOJOHKM €IIOCHTOM BIJOYBA€ThHCS
3aMiHa TMPOTHUBOIOHA MOnM(DIKaTopa — ETUJAUI3OMPOIIAMMOHIS Ha
Y® noruuarounii ioH 1,4-gunipimiHiiioytan. PozmaineHHs KaTioHIB
3MIACHIOIOTh TIPU ONTUMAJIbHIN JTOBXKUHI XBUIL 260 HM, MOJSIPHICTH
caMOINMCLA MIHAIOTh Ha 3BOpoTHY. llominm ycix pochimxyBaHUX
KaTIOHIB JIOCSITHYTO TPH BEJIEHHI KOMIUIEKCOYTBOPIOIOUOI JOOaBKU
IIABJICBOI KUCIOTH. MexXi BHUSABICHHS Mg2+, Ca2+, Sr2+, Ba®*
cknamaroTh 8 MKr/ a; 16 Mkr/m; 34 MKr/i, 72 MKr/a BiamoBigHO. Y
BUOpaHUX yMOBax IpOaHaII30BaHI BOJOIPOBIIHA BOJIA, BMICT Ca™ B
ki ctaHoButh 10,6 £1,9 mMr-ion/m, Mg2+ - 2,5 mr-ion /. Tlommiika
BIJITBOPIOBAHOCTI HE TMEPEBUIIYE IS Ca*" % 2,2%., s Mg2+ + 1,4%.
XpomarorpadiuHe BUAUICHHS IEBHUX KOMIIOHEHTIB YacTO MMOEAHYIOTh
3 HACTYIMHOIO 17€HTU(IKAIIEI0 KOMIIOHEHTIB METOJaMH XIMIYHOTO
aHamizy. Takuil mpuioM J03BOJISIE HE TUIBKU 1ICHTU(]IKYBAaTH XIMIYHI
dbopMu KagMil0, a ¥ MPOCTEXKYBATU 1X TpaHcdopmallli B 00'ekTax
noBKULISA. Tak i BHAUIEHHS CIONYK KajMil0 BHUKOPHCTOBYIOTH
EKCTPAKI[I0 ClenianbHo Migibpanumu po3unHHUKaMu. [Ipu mbpomy
BIAETHCS BUIILIUTH KaJMiil BIJl YCIX BaXKHX METaliB, KpIM HOTrO
OMU3BKOTO XIMIYHOTO aHayora - MUHKY. KajaMiil 1 IUHK, 10 MICTSTh
MiKM Ha XpomarorpamMax OTPUMAaHHMX EKCTPAaKTiB, BUSBIISIOTH 3a
JIOTIOMOTOI0 3B'SI3yBAaHHS METAJIIB Y BUIVISIl iX JWTU30HATIB. Jljist
BIJUTUIEHHSI BiJl I[MHKY BHMKOPUCTOBYIOTH PO3XO/PKEHHSI B CTIMKOCTI
komiuiekciB Cd 1 Zn nmpu pH 6-8. Bugineni 3'ennanns Cd
inentudixyrors metogoM BEPX 31 3minor0 pH B mporieci entoroBaHHS.

Jlireparypa
1. HoBuxos HO.B. / HosuxoB lO.B., Jlacroukmna K.O., boaguna 3.H.
MeTtobl onpeesieHus: BpeIHBIX BEIIeCTB B BOjE BOI0EMOB. — MoOCKBa:
Menuuuna, 1981. - 376 c.
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VIIK 628.16

IMOPUCTBHIE JPEHAKH B ®UJIBTPAX C
TJIABAIOIIEN 3ATPY3KOM

Psaokos M.B., Ilporyabnsbiii B.U., 1.T.H., npodgeccop

Opecckasi rocyiapcTBeHHasi aKaJeMHsi CTPOUTEJILCTBA U
apxuTeKTypbl, I. Onecca

B  nocnegame  romel, Bc€  OonbIoe  MpUMEHEHHWE B
TEXHOJIOTUYECKHUX cxeMax OYUCTKH BO/IbI HAXOIAT
NIEHOTIOJIUCTUPOJIbHBIE  (PUIIBTPBI. 3aMeHa TKENON 3arpy3Kd  Ha
IUTABAOIIYIO TEHOMOJIMCTUPOIBLHYIO 3arpy3Ky IMO3BOJISET YBEIUYUTH
(GUIBTPOIUKII, CKOPOCTh (PWIBTpOBaHUS, paborate C  Oolee
3arpsi3HEHHOW HMCXOJHOM BOJION, YNMPOCTUTH NMPOMBIBKY (GUIBTpa U
CHU3UTH PACXO]l TPOMBIBHOM BOJIBI.

OuIbTpl C TUIABAIOIIEH 3arpy3kol MOTYT paldoTaTh Kak ¢
HUCXOIAIIMM, TaK W C BOCXOASIIMM TIOTOKOM BOZAbL. BaxHbIM
KOHCTPYKTUBHBIM 3JIEMEHTOM TakuX (PUIBTPOB SIBISIETCS JAPEHAKHO-
pacnpenenutenbHas cuctema (/IPC), oT KoTopoil BO MHOTOM 3aBUCHUT
HOpMaiibHass ux pabora. K jpeHaxam (QUIBTPOB NPEIbSIBISIOT
MHOXXECTBO  TpeOOBaHUii, IJIaBHBIMU W3  KOTOPBIX  SIBJISETCS
HaJAEKHOCTh,  JOJTOBEYHOCTh, OOECTHeYeHHE  3aJaHHOTO  IOJIS
CKOpOCTed Mpu TpOMBIBKE U  (UIBTpoBaHUH. J[peHaKHO-
pacnpefe/uTeNbHbIE CUCTEMbl (PUIBTPOB C IJIABAIOUIEH 3arpy3koi
MOTYT PacCIIOJIaraTbCs CBEPXY M CHHU3Y, a TAKXKE B TOJILE 3arpy3Ku

Hwxhss  npeHakHO-pacnpeieUTellbHasl CHCTEMa  CIYKUAT — JJIst
paBHOMEpHOTO pacnpeneneHus ucxoqHoil Boasl (PII3-1), a Taxxke ans
coopa M OTBOAA MPOMBIBHOW Boabl W (uisrpara (PII3-3). EE
NPOEKTUPYIOT B BHUJIE€ LIEHTPAIBHOTO WM OOKOBOTO KOJUIEKTOpA C
OTBETBJICHUSIMH U3  TNEep()OpUPOBAHHBIX  IUIACTMACCOBBIX  WJIH
acOECTOIIEMEHTHBIX TpyO, KOTOphIE HWMEIOT KpYIJIble OTBEPCTHS
muamerpom 10 MM, HarpaBiIeHHbIe BHU3 oy yrioM 45° k BepTukai [1,
2].

Bepxusisi apeHaxHO-pacrpefesuTeNbHas CUCTeMa CIYXHUT JUIs
NPEAOTBPAILIEHUS] BCIUIBITHSL TEHOMOJMMCTAPOJIA B  HAA3arpy304HOE
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npocTtpaHcTBO. OHa MOXKET BBIIOJMHATECS B BUJE  PEHIETOK,
MIPUCBHITIAHHBIX CJIOEM rpaBusi ToMMHON 0,2 M 1 1uaMmeTpoM 3€peH 20—
30 MM [ 1], i B BUzI€ KapKaca U3 METAJUIMYECKON PEIIETKH C CETKOM.

OnbIT 3KCIUTyaTanuu (PUIBTPOB € IUIABAIOIIEH 3arpy3Koi Mmokasal,
YTO CYIIECTBYIOIINE JPEHAKHBIE CUCTEMBI UIMEIOT PSI/I HEOCTATKOB:

— OonblIasi METAUTOEMKOCTh KOHCTPYKIIMM BEPXHEH IpeHaKHOMN
CUCTEMBI;

— KOppO3Usi W HEAOJITOBEYHOCTh METATMYECKUX DJIEMEHTOB
IpeHaxa;

— BO3MOKHAsI KOJIbMaTallds B3BECHIO T'PABUMHBIX CIOEB BEPXHEM
JAPEHAXHOU CUCTEMBI B (PUIIBTPaX ¢ HUCXOISIIUM MTOTOKOM;

— BEPOSITHOCTh BhIHOCA (DMIIBTPYIOIIEH 3arpy3Ku, MpU YBETHUECHUN
CKOPOCTH IIPOMBIBKH YEPE3 HUKHIOK APEHAKHYIO CHCTEMY;

— OoJbLIIast BBICOTA MO/I3arpy304HOTO MPOCTPAHCTRA,;

JIist  yCTpaHEHHWs  ONUCAHHBIX  HEAOCTAaTKOB  MPEIJIOKEHO
UCIOJIb30BaTh JPEHAXKU HA OCHOBE MOJUMEPOETOHA, BHIMOJIHEHHOTO
W3 TPAHUTHOIO IIEOHS U AMOKCUIHONW CMOJIbl Mapku JDJ-16 wmm DJ1—
20, pazpemi€HHOM MuUH3IpaBOM YKpauHbl [JIs1 TPUMEHEHUS B
CHUCTEMaX XO3SMCTBEHHO-IIUTHLEBOIO BomocHaOxkenmst [4]. Dtor
Marepuan oO0iaaeT BBICOKOM IPOYHOCTHIO, YCTOMYMBOCTHIO K
arpecCUBHOMY BO3JICHCTBMIO BOHLI, OOpaOOTaHHON peareHTamu,
HU3KUM TUIPABIUYECKUM COMPOTHUBJICHUEM. CymectByer
BO3MOXXHOCTh ~ TIOJI00Op2 TaKOr0 TPAaHYJIOMETPUUECKOIO COCTaBa
MOJIMMEPOETOHA, KOTOpBIM Obl HE MPOMYCKaJ 3€pHA 3arpy3Kd M HE
KOJIbMaTUPOBAJICA YaCTULIAMMU 3arpy3Kd U B3BECHU MPHU JIOCTATOYHO
BBICOKOM MPOITYCKHOM CIIOCOOHOCTH.

Hanéxnoctp paboThI Pa3IMYHBIX KOHCTPYKIWA
nonuMepOeTOHHBIX — JpeHaXked, pa3paboTaHHBIX Ha  Kadenpe
BoocHaOxkenust OI'ACA, Obula HEOAHOKpAaTHO JIOKa3aHa Ha
JEUCTBYIOMINX CKOPBIX (QUIIBTPAX C TSHKEJBIMU 3arpy3KaMy Ha MHOTHX
BOJIOTIPOBO/IAX HE TOJIBKO YKPauHbl, HO APYyrux cTpad [4]. It10
MO3BOJISIET PEKOMEH/IOBATh OJTUMEPOETOH B KOHCTPYKIIUSAX JIpEHAXKEH
(GUIBTPOB C TUTABAIONICH 3arpy3KOi.

BepxHioro apeHaxHyro cucteMy B (UIBTpaX € BOCXOISIINM
MOTOKOM TPEJIaraeTcs BHINOJHUTH B BUJE MOJIMMEPOCTOHHBIX ILTUT
NPUKPEIJIEHHBIX K  IUIACTMACCOBBIM MEep(HOPUPOBAHHBIM ILTUTAM,
YCTaHOBJICHHBIX Ha OMOPHBIC KOHCTPYKIUHU (puc. 1).
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Puc. 1. Cxema BepxHEro noJMMepOETOHHOTO JIpeHaXa 1 — nonumepOeToHHAs
IUIUTA; 2 — IJIaCTMAccoBas IJINTa; 3 — onopa; 4 — oTBepcTue.

Takass KOHCTPYKIMS MO3BOJUT MPH HEOOXOAUMOCTH PEain30BaTh
YEPEAYIOLIYIOCS MPOMBIBKY 3arpy3Kd IYTEM HM3MEHEHHMsS JTHAMETPOB
OTBEpPCTUM B IUIACTMACCOBOM IUIUTE. DTO BaXXHO B (UIBTpax ¢
BOCXOJSIIIIMM (PUITBTPALlMOHHBIM MOTOKOM, T.K. IIPU MPOMBIBKE 3/1€Ch
OPOUCXOOUT  THAPABIMYECKAass  COPTUPOBKA  3arpy3KH,  4TO
OTPULIATEIBHO OTPAXKAETCs Ha poecce GUIBTPOBAHNUS.

HmxHIOW0 OpeHaXXHYI0 CUCTEMY IMPENJIaraeTcs BbIIIOJIHUTD B BUJE
MOTUMEPOETOHHOTO JpeHaXka JIOTKOBOro tuma (puc. 2)[4]. Hus
o0ecrniedeHrs: paBHOMEPHOCTU cOopa MPOMBLIBHOM BOABI M IMOJAYM
ChIpOM BOABl Ha (WIBTPOBAHWE, IHUIIE JIpeHa)XKa MpeaiaraeTcs
BBITIOJIHUTh MEPEMEHHOIO CEUYEHHUS C YKIOHOM B CTOPOHY COOpPHOTIO
KaHaja MmyTéM yCTpoMCcTBa HAOETOHKH [S].

Puc. 2. Cxema HIDKHETO MOIMMEPOETOHHOTO JipeHaxa: | — monmumepOeToHHAas TUTUTA;
2 — omopHasi OeTOHHAs CTeHKa; 3 — maTpyOOK OOJIBIIIOTO COMPOTUBIICHUS; 4 —HaOSTOHKA.

Takast KOHCTPYKIUS TIO3BOJIUT MIPEIOTBPATUTD YHOC 3arpy3KH MPH
NPOMBIBKE HE3aBUCUMO OT €€ UWHTEHCHUBHOCTHM U O0€CIEeUYUTh
HEO0OXOIUMYI0 PABHOMEPHOCTH pacipeesieHust U cOopa BOJIbI.

[Ipenaraembie KOHCTPYKIIMM MOTYT OBITh pEajN30BaHbl KaK B
HOBOM CTPOMTENLCTBE, TaK U TIPU PEKOHCTPYKIIUU CYIIECTBYIOIINX
COOPYKEHHM.

OmHuM W3 TIABHBIX BOIMPOCOB, KOTOPHIE BO3HHUKAIOT TMIPH
paccMOTpEeHHUH BO3MOYKHOCTH NPUMEHEHUs TOPUCTBIX
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NOJUMEPOETOHHBIX JpeHaked B (PUIbTpax ¢ IUIABAIOLIEH 3arpy3Koi,
ABJIAETCSI WX KOJIbMATallMsl CyCHeH3ued U 3EpHaMH (PUIBTpYIOIIeH
3arpy3Ku. JTO SIBISIETCS 3aa4aMH MTOCIEAYIOMNX UCCIIETOBAHUM.

BriBoan::

- W3y4YeH OMBIT pabOoThl IPEHAKHO-PACHPEAECTUTENBHBIX CHCTEM
BOJIOOYUCTHBIX (PMIIBTPOB C IJIaBAIOIIEH 3arpy3KOii;

- TPEMIOKEHbl KOHCTPYKLMHU JPECHAXEH Ha OCHOBE ITOPHUCTOTO
noJauMepOeTOHa, MOBBIIIAONINE HAAEKHOCTh PAa0OThl (MIBTPOB U UX
JOJITOBEYHOCTb.
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QUALITY RESEARCH OF BOTTLED WATER

Kryklyvets D.A., Simakova O.A.,
Candidate of technics sciences, associate Professor

Donetsk national university of economics and trade named after Mykhailo
Tugan-Baranovsky, Kryvyi Rih

Sales and consumption of bottled water have skyrocketed in recent
years. Bottled water sales worldwide are continuing to increase
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annually far faster than almost any other category of commercial
beverage. People buy bottled water for a variety of reasons, including
convenience, fashion, and taste. Some buy it once just for the bottle
and then refill it from the tap. Some people buy bottled water because
they think it is safer than tap water.

Bottled water is a packaged food product sold in individual,
sanitary, sealed containers. It is intended solely for human
consumption. Consumers have a variety of bottled water choices
available to satisfy their particular tastes and price pReferencess. It is
sold in many different package sizes, including 3- and S5-liter
containers and ‘“on-the go” half-liter, one-liter, and 1.5 liter
convenience—size packages. Bottled water must be calorie-free and
sugar-free, and it cannot contain artificial sweeteners or additives [1].

Bottled water comes from a variety of sources. A bottler’s choice
of water source is influenced by regulations, consumer pReferences in
the marketplace, and availability or proximity of the preferred source.
Sometimes the water we can buy in a bottle 1s simply tap water from a
municipal water system that has been enhanced in some way. In
general, water bottlers will first seek a natural source in an effort to
position their water as a premium product. Natural water i1s derived
from an approved underground source, such as a protected well or
spring, that has been inspected, tested, and found to be safe and
sanitary with respect to water quality. Approximately 75 percent of
bottled water comes from natural sources. The other 25 percent is
derived from municipal water systems [2].

The source of municipal water can be groundwater or natural
surface waters, such as lakes, rivers, or glaciers, or human-made
impoundments such as reservoirs. Typically, municipal water systems
are disinfected or filtered for treatment purposes before reaching
consumers. But not all types of bottled water are defined as drinking
water. Drinking water refers only to bottled water obtained from an
approved source that has undergone a minimal treatment process
consisting of filtration and some type of disinfection.

Thus, the Ukrainian Institute of Human Ecology, conducted
research of the physical characteristics of 17 samples submitted bottled
drinking water. Information on the water as per the manufacturer,
indicated on the label is very different. According to the data located
on the label it is virtually impossible to conclude whether this water to
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drink raw and it quality. So, Table 1 contains the basic parameters
which allow determining the quality of bottled drinking water [3].

Table 1- Quality parameters of bottled drinking water

2 9
iy 15 =g
Ne | Brand S| E| == |28 g
0 rand name 3 § = = g, g 2
T | 2 o
A 5
1 2 3 4 5 6 7 8 9
1.  |Sofiya Kyivska - + 7.57 | 8.63 60 -
2. |Prozora Dissymmetry
+ + 7.52 | 8.61 180 e tality
3. |Ordana ) i 779 | 878 | 130 4 [Isotropic weak
fractality
4 San Benedetto - + 7.84 | 8.60 80 -
5. |Contex - + 747 | 8.12 | 130 + |Weakly mineral
6. |Evian ) " 755 | 841 100 _ |Isotropic weak
fractality
7 Panna - + 7.79 | 8.54 80 + |Weakly mineral
8 Bonaqua Symmetric ordered
+ - 6.95 | 842 | 100 | structure
9.  |Truskavetska - + 7.81 | 840 | 100 -
10. |Morshinska - - 7.00 | 8.53 80 +
11. |Dobra voda - + 6.70 | 824 | 100 +
12. | Vittal - + 7.68 | 842 70 +
13. |Calipso - + 7.76 | 8.56 90 -
14. |Dzherelna - 3 6.42 | 8.07 | 100 -
15. |Bon Boi§son - + 6.70 | 8.39 60 - '
16. [Stary Mirgorod " " 610 | 863 | 150 n ]f?lssyr_nmetry
_ actahty_
17. |Kuyalnik " ) 764 | 846 | 120 4+ [Symmetric
Simeynaya fractality

Explanation of the table:

a) Fractality: sign (+) means that the bottled drinking water has
an ordered fractal structure; (-) means that the bottled water is just a
normal solution.

b) Dissymmetry: (+) means that the tested bottled water has
dissymmetry structure. The presence (+) to 1 and 2 columns of the
table means that the water is a high quality as bottled drinking water.
In this case, the waters "Prozora", "Stary Mirgorod".

c) pHp — it is data values of water at baseline. pH; — is the value
of the same parameter of water after a week. Changing in pH, over
time indicates that the water "breathes", a natural high-quality drinking
water feels the influence of the atmosphere and the energy of the

21



cosmos. If the pHy does not change — it may mean that water has
passed a water treatment that is "stabilized" this option.

d) The magnitude of bio-galvanic current (galvanic cell)
characterizes the free redox properties of water and is relevant to
bottled water own bioenergy. The best indicator of this are the water
"Prozora", " Stary Mirgorod", "Ordana", "Contex" (weakly mineral
water) and "Kuyalnik Simeyna".

e) The sign (+) means that the water has its own energy, which is
fixed by the reaction of mixing the test sample with "High-energy Pi
Water".

According to research to the bottled water of the highest quality
can be attributed "Prozora", "Stary Mirgorod". To drinking water the
first category can be attributed "Ordana", "Evian", "Bonaqua",
"Truskavetska", "Morshinska", "Vittal", "Dobra voda", "Kuyalnik
Simeynaya".

Sales of bottled water have increased dramatically in the last few
years despite the much lower cost of tap water. Consumer demand for
refreshing alternative beverages, as well as increasing public concern
about health and fitness and greater consumer education about the
ingredients in food and beverages, are promoting sales of bottled water.
There 1s a great deal of debate about whether this is due to
misinformation about tap water safety, the effects of advertising, or
simply consumer pReferencess based on taste or convenience. Much
attention is being paid in the recent news to the economic, energy, and
environmental costs of making bottles, withdrawing water from the
environment, bottling the water, transporting it, advertising it, and
recycling or disposing of bottles.

Ironically, despite its cost, users should not assume that the quality
of bottled water is adequately protected, regulated, or monitored. Even
where regulations exist, bottled water plants typically receive far less
scrutiny from inspectors than other food plants or municipal water
systems. In many places, bottlers themselves do most sampling and
testing, which opens the door to fraud, misreporting, and inadequate
protection. Ultimately, the provision of clean water to all will not come
from sales of bottled water but from effective actions of communities,
governments, and municipal providers to provide a safe and reliable
domestic water supply.
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NITRATES REMOVAL FROM WATER DURING ITS
SIMULTANEOUS MITIGATION

V. Hrabitchenko, PhD student; Y. Martynyuk,
student; L. Trus, assistant; M. Gomelya, DEng., professor

National Technical University of Ukraine
“Kyiv Polytechnic Institute”, Kiev

Most of waste water from agricultural areas contains excessive
concentration of hardness ions and nitrates and such water is
considered as the major cause of eutrophication [1]. Thus the aim of
our research was water purification from nitrates during it
simultaneous mitigation.

For removal nitrates from water which contains hardness ions we
used anion exchange resin AV-17-8 in CO;” form. During sorption
process 1n this anionite we obtained mitigation water because
migration of CO,> from anionite to water solution (Fig. 1).

In this case in 20 cm’ of anionite we obtained 9 dm’ of mitigated
water with hardness less than 3 mg-ekv/dm’. Water alkalinity is
practically unchanged. And 9 dm’ of water were almost completely
purification from nitrates. In such a case the exchange capacity of
anionite by nitrate reached 180 — 1900 mg-ekv/dm’.
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H, A, [NO, ], mg-ekv/dm*and pH
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Fig. 1 Effect of discharge rate of solution ([NO5] = 300 mg/dm’, H = 3,8 mg-ekv/dm’, A
= 3,5 mg-ekv/dm’), which was passed through ion-exchange resin AV-17-8 in CO5*
form (V; =20 cm’) on concentration changes of nitrates (1), hardness (2), alkalinity (3),

pH (4);

Conclusion
For nitrate removal and water mitigation can use anion exchange
resin AV-17-8 in CO5> form. It was shown that 20 ¢cm’ of anionite can
purify water from nitrate and also we can obtain softened fresh water.
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3ACTOCYBAHHS CYUYACHHUX CITIOCOBIB OUUCTKHU
BOJ/Il1 HA M'SICOINIEPEPOBHUX NIINPUEMCTBAX
YKPATHHA
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HanionanbHuii yHiBepcurer 0iopecypcis
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M’siconiepepo6Hi nianpuemctsa (MIIII) BimHOCATBCS 10O TIEPETIKY
00’€KTIB XapyoOBOi IMPOMUCIIOBOCTI, IO XapaKTEPU3YIOThCS 3HAYHUM
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pIBHEM €KOJIOTTYHOI HeOe3neKku. Y OUIbIIOMY CTYMEHI 1€ 3yMOBJICHO
0araTOKOMIIOHEHTHICTIO CTIYHUX BOJ] M SICOIIEPEPOOHOTO BUPOOHHUIITBA .

OcHoBHa JacTKa CTIYHUX BOJI M’ ICOKOMOIHATIB €
BHCOKOKOHIICHTPOBAHUMHU CTOKaMH, SIK1 yTBOPIOIOTHCS TIPH YTPUMAaHHI
Ta 3a001 TBapWH, MUTTI TYyII, MPUMIIIEHb Ta oO1aaHaHH:. biabIIa
JacTHHA CTIYHUX BOJ 3a0pyJHEHAa MEXaHIYHUMHU (ITCOK, CyX1 KOPMH,
IEpCTh, M’SCHI BIJXO/M) Ta MIHEPAJLHUMU JOMIIIKAMU (XJIOPHUJ
HATpit0, JIyTH), PO3YMHCHUMH W €MYJIbTOBAaHUMH KOMITOHEHTaAMHU —
3arajoM OpraHiYHUMU (OLTKH, KUPH, ByIeBoaAH). BupoOHMUl CTIUHI
BOIU TOAUIAIOTBCS HA KUPOBMICHI (CTOKM M’SICO-KUPOBHX 1
M’SICOTIEPEpOOHMX I1I€XiB) Ta HAa Ti, IO HE MICTATH XUPIB (CTOKH
nepen3adifHOro yTpUMaHHs TBAPUH Ta 1H.).

B criunux Bomax MIIII »xupu 3HAXOASIThCS B TEPEBAKHO B
rpyOOMCIIEPCHOMY Ta €MYJIbIOBAaHOMY CTaH1, BMICT PO3YMHHHUX >KUPIB
CTAaHOBUTH JIMIIIE JCKUIbKa MUTIrpaMiB Ha KyOiuHuid nerumerp.Tomy
BUHUKAE 3aBIAHHS TIOMEPEAHBbOI OOPOOKM CTIYHHUX BOM Iepen
3aCTOCYBaHHSM OCHOBHMX METOAIB ouMilieHHs. Metoau ouuntiieHHs: CB
MOXKHA PO3AUIMTH HA MEXaHI4HI, XIMIuHi, (i3udHl 1 010J0TT4HI METOIU
[1].HaitgacTiiie BUKOPHUCTOBYIOTHCS KOMOIHAITT TAHUX METOIIB.

HaiiGunpll  momupeHuM METOJIOM OYHIIEHHS CTIYHUX BOJ Ha
M’sICOKOMOIHATaxX € METO/ aépoOHOI (pepMeHTallii, B POIIEC SIKOTO BCi
OpraHiyHi PEYOBHMHU PO3KIIAJAIOTHCS JO BYIVIEKUCIIOTO Ta3y 1 BOJH,
TOOTO MIiANAOTHCS MOBHINA necTpykii [2,3].Jlns peamizarii gaHoro
METOJTy BUKOPHUCTOBYIOTHCSI MIKPOOPTaHi3MU, K1 MOTPEOYIOTh B KUCHI
UL MATPUMKH  CBO€1 KUTTEAUIBHOCTI. Peakiiisi  po3kiagaHHS
(OKHMCTIEHHSI) OpraHiKd CYNPOBOMKYETHCS BHUIUICHHSIM  BEJIUKOI
KUIBKOCTI €Heprii, sKka MO)Ke ICTOTHO IIIJIBUIIUTA TEMIIepaTypy
BCEpe/InHI aCpOTEHKAX.

OuumieHHsT  CTIYHUX BOA B aHAEpOOHMX  OlopeakTopax
3MINCHIOETHCS CTIEUU(DIYHUM CHIBTOBAPUCTBOM MIKPOOPTraHi3MiB —
aHaepoOHUM MyJIOM. Peakilisi po3kiajaHHsl CKJIQJHUX OpraHIYHUX
CHOJyK TPAKTUYHO HE CYMPOBOKYETHCS 30UIBIICHHSIM KOJIOHI,
BUKHJI €Heprii Tak camo BifCyTHS. CucTeMa KOHTPOJIO MapaMeTpiB
CepelloBUIlla TPOKMBAHHSA HE IOTPIOHA, IO CYTTEBO 3JCIICBIIOE
KOHCTpYKIito. Po0OoTa MeTaHTE€HKa CyNpOBODKYETHCS BUKHIIOM
BEJIMKOI KUTBKOCTI TOpIOYOro rasy metany.lls BiacTuBiCTh HakiIagae
MEeBHI OOMEXEHHS Ha BUKOPUCTAHHS  aHAepPOOHOTO  METOMY
O10JIOTTYHOTO OYUILIEHHS.
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MeranteHkn MoxHa OyAayBaTM TUIBKM Ha pIiBHIA  100pe
MIPOyBaeMiit IUIOMII, MO TEPUMETPY SKOi BCTAHOBIIOIOTHCS
razoaHasii3aTopH, MiKIIOUEH] 10 CHCTEMHM MOXKEKHO1 CUTHATI3AIIi.

Bimomuii TakoxX anbTepHATUBHUMN CIIOCIO PO3KIIaIaHHS OPTaHIYHUX
PEUOBUH, SIKUM JO3BOJISIE HAMOLIBII €(PEKTUBHO BUKOPHUCTOBYBATH
SHEPrito, sIKa B HUX MICTUThCS. [{[uM ciocobom € MeTaHoBe OpOJTIHHSA,
pU SKOMY Oubllla YaCTMHA OPraHIYHUX PEYOBHH MEPETBOPIOETHCA Y
roprouui ra3z — Metat [4,5].

MetaHoBe OpOIIHHS HE CYNPOBOKYETHCS YTBOPEHHSIM BIIXOZIB,
TOOTO € O€3MEeYHUM B E€KOJIOTTYHOMY BiJIHOIIEHHI, BUKOPHCTOBYETHCS
JUIS OfIEp KaHHs I[IHHUX OPraHidYHUX TOOpPHB, KOPMOBHX J00aBOK 13
BMICTOM BiTaMiHy B12 Ta 151 ytumizarnii opraniqHux BiIxomiB. [6]

TexHONOruHI MpoleCH 3HEMIKOKEHHSI TMPOMMCIOBUX BHUKHUIB,
30KpeMa OYMIIICHHSI CTIYHMX BOJ MOTPEOYIOTh 3HAUHMUX (PIHAHCOBHUX
BUTpAT 1 3arajioM CHPUYUHSIOTH 30UIbIIEHHSI COOIBAPTOCTI LIIHOBOIO
npoaykTy. ToMy TOIIYK palliOHAIbHUX CIOCOOIB 3MEHIIIEHHSI BUTpAT
Ha OpraHi3aiil0 TEXHOJOTIYHUX MPOLECIB 3 OUMIINCHHS BUKHUIIB
HaJIeXKaTh JI0 OTHUX 13 MPIOPUTETHUX.

OnauM 3 HalWe(EeKTUBHIIIMX METO/IB TMONEPEAHBOTO OUYHUIIICHHS
CTIYHMX BOJ BiJl TUCTIEPCHUX YACTHHOK € HamipHa (rotaris [7]. OmxHak
CTYIMIHb BWJIyYEHHS PO3YMHEHUX OPraHIUHUX  CHONIYK, MEpemaycCiM
KUPHOTO PsITy, IIUM METOIOM € HEBUCOKMM.  JlocimKeHHIMU
BCTAHOBJICHO, IO JISi BUJIYYEHHS CIONYK XHPHOTO PSIY JOIMIIBHO
3aCTOCOBYBATH JICIIICB] PEAreHTH MPUPOIHOTO TMOXOMKECHHS — KAJIBITIO
OKCHJT Ta TIAPOKCHA. ICTOTHE MIABUINEHHS PEaKIIHHOI 3AaTHOCTI IUX
CHIOYK JOCSTAIOCH SIK BHACITIZIOK IMTONIEPEAHBOTO 0OPOOICHHS X BOITHUX
CyCHeH31H, Tak 1 Ml 4ac 0e3MOCepeHhOT0 OYMIIECHHS CTIYHUX BOJ Y
KaBITAIIMHNUX HOsIX [8,9].

3niiiCHEHHS MPOIIECY OYMINECHHS CTIYHHMX BOJ, IO YTBOPIOIOTHCS
Ha M SICONEPEPOOHUX MIAMPUEMCTBAX M MICTSATh KUPHI KUCIOTHU Ta iX
COJl, CYCIICH3I€I0 KaJbIll0 TIIPOKCHIY B KaBITAI[IMHUX MOJSIX
cnpuurHsie ePexT QuoTallii NpoayKTIB B3a€MO/IIi — KAJIBIIIEBUX COJICH
KUPHUX KUCJIOT y BUIVIAJII CTIAKOI MIHU, BHACIIOK YOTO B1I0YBa€THCS
IHTCHCUBHE TPOSCHEHHS OYMIINCHOI CTIYHOI BOAM 1 Ja€ 3MOTY
JOCSITHYTH, TMOPIBHSHO 13 TUIIOBUMHU MPOILIECAMH, BHILOIO CTYIEHS
OYHIIEeHHS CTiYHUX BoA. [10]

daxiBIll BBAXKAIOTh, 110 J0 11Ty OYUCTKHU CTIYHUX BOJI, IIIE Jy>Ke
nanexko. He auBHO, 1m0 mpoOiieMa CTBOPEHHS MPUHITUIIOBO HOBUX
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METOIB OYHIIIEHHS BOAM € TIEPIIOPSAIHOIO K Y PO3BHHEHUX KpaiHax,
TaK 1 B CIUJIBHUX MPOEKTaX MI>KHAPOJIHUX OpraHi3allii .

BucHoBok

3a0pyIHEHICTh CTOKIB M'SICONEPEpOOHOr0 BUPOOHMIITBA OFHA 3
HaWOUIBIIMX  cepel  MANPUEMCTB  IHIIUX Tally3ed  Xap4yoBOi
npomucioBocTi. Ha ocobnmuBy yBary Ha MIANPUEMCTBAX XapuoBOi
MIPOMHUCIIOBOCTI ~ 3aCJIyTOBYIOTh  O10JIOTIYHI CIOCOOM  OYMIIICHHS.
JIOoCSATHEHHSI OCTaHHIX JECATWIITh y MIKpOO10JIOrii, T11po0ioJorii Ta
010TEXHOJIOT1i JA0Th 3MOIY CTBEpPPKYBaTH, IIO Cy4acHi O10JOTivHi
CIOCOOM MOXKHA YCITIIITHO BHUKOPHCTOBYBATH IS OYHUIICHHS CTIYHOI
BOJIU BiJ] OLIBIIIOCTI 3a0pyAHIOBATTLHIX KOMITOHEHTIB.

[Ilomo BIAHOCHOI JEIIEBU3HM, TPHUOYTKOBOCTI, HAMIUHOCTI Ta
EKOJIOTTYHOI OE€3J0raHHOCTI OlOJOTIYHE OYMITIEHHS CTIYHHUX BOJI
MAMPUEMCTB Xap4dOBOi MPOMHCIIOBOCTI Mae OE3CYMHIBHY [EPCIIEKTUBY
3aKpINUTH CBOIO POJIb B OXOPOH1 BOTHOIO Oaceliny Bijl 3a0pyTHEHb.

Ha ocHOBI omisiy JiTepaTypHUX JAaHUX MOXHA 3pOOUTH BUCHOBOK
npo €(EKTUBHICTh 3aCTOCYBaHHS aHAECPOOHO-aEPOOHOI TEXHOJOTIL
OYMINIEHHS CTIYHUX BOJ M’ SICONEPEPOOHOT0 BUPOOHHUIITBA.
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BIOELECTRONIC SYSTEMS OF EARLY BIOLOGICAL
DETECTION OF WATER TOXICITY

Kvasnevskaya N.F. - Junior Research worker

State Enterprise Ukrainian Research Institute for Medicine
of Transport under the Ministry of Health Care of Ukraine, Odessa

To provide population with high quality drinking water is one of
the important tasks for today Ukraine.

Creation, development, improvement of the methods and means of
warning that show the dynamics of the water reservoirs and streams
which, intheir turn, are the sources of centralized drinking water
supply, is an urgent task. They experiencing constant human -induced
burden and so that risk of industrial accidents and emergencies is high.
The development and implementation of water toxicity early
detection methods for prevention environmental safety of water intake
stations from the effects of industrial accidents, emergencies and their
consequences is a task of top priority.

Biological methods of water quality control dominate now.
Biological testing methods are the ones through which the reaction of
living organisms (test objects) one can be state direct, including toxic
effects of water on the body. Biotests that meet the requirements of high
sensitivity, availability, retention and ease of cultivation is preferable to
choose.
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The organizing on the water stations (before water goes to the
purification plants of the water supply stations) of analytical and
bioanalytical continuous monitoring of natural and wastewater in real-
time with the use of specialized automated stations is one the
prerequisites for successful practical implementation of water
management criteria for environmental safety.

This allows to provide information support of managerial decisions
aimed at minimizing of the environmental risks of the works of water
supply stations including natural and man-made emergencies and
accidents.

Major progress has been made in measuring reactions
(physiological and behavioral) of benthic invertebrates with
exoskeletons (crawfishes, crabs, surfs) to the environmental quality
changes. The efficiency of physiological processes that ensure normal
development of the body is the indicator of living organisms state.
Under the influence of unfavorable conditions mechanisms of
homeostasis support can be affected and lead to stress.

Measuring systems recording such indexes are called
bioelekctronic systems. They are informational-measuring systems in
which record animals’ physiological or behavioral indicators of
health. A significant advantage of the method is its rapidness and
opportunity of integrated assessment of contaminants impact on biota.

As physiological biomarkers in bioelectronic systems they use
characteristics of animals cardiologic activity: heart rate, stress index,
coefficient of variation of individual heart rate of test - organisms
under study samples. Besides, dangerous levels of contamination in
the aquatic environment based on the value of shellfishes wings
disclosure 1s used.

So, bioelectronic systems based on the continuous action is the
most reliable way to get objective and sufficient information on the
changes of a water sources quality and have extensive prospects for
their application in the field of water quality monitoring in water
supply stations.
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WATER IN FOOD INDUSTRY

Savchenko O.I., Trainee teacher Kitchenko A.S.

Kharkov Trade and Economic Institute KNTEU

Water as the main or auxiliary materials used in a large number of
technological processes of food products. Almost all food production
associated with the consumption of water from a particular source. The
main problems arising from this due to the fact that the raw water
quality is not necessary and requires further purification. In a number
of industries related to the production of bottled water, water, baby
food, water, beer and alcoholic beverages, as a rule, it requires a
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special water treatment, associated not only with its cleaning, but also
with the introduction of the individual micro-and macro. An additional
difficulty is that the same water source is not seen, so the water
treatment system in each case must be tailored to suit local conditions.
Water is unique food product. The digestibility of the human body a
variety of essential substances from the liquid medium in the order of a
superior, and their assimilation of solid food. To a large extent this
applies to a set of micro- and macronutrients contained in natural
water. The main chemical composition of natural waters associated
with dissolved mineral components: macro-and microelements. The
first - calcium, magnesium, sodium, potassium, chlorides, sulphates,
bicarbonates, depending on the predominance of certain substances,
determine the hydrochemical class waters. However, the taste
characteristics of the water can be caused by the presence therein of
trace elements such as iron, manganese, zinc, copper. The organoleptic
properties and especially the taste of water have important
physiological significance for the maintenance of water-salt balance of
the human body and is largely determined by the process of its
preparation in the food industry.

Water requirements, used in various industries and in specific
industries are significantly different. They are reflected in the relevant
guests, the technical conditions (TU), process instructions (TI),
pharmaceutical articles and other regulatory documents. The range of
the requirements is extremely wide: from the removal of only the
suspended particles to the water, ultrapure for all components. The
content of impurities in it is so small that their concentration can be
measured by direct methods and expressed in a generalized form in
conductivity or resistance

In the food industry, generally require water at close to water
salinity, but with the restriction on the content of suspended solids,
iron, manganese, and hardness often biofouling. The most common
use of softened water for the production of vodka, beer, and so on. Of
products, as well as for washing bottles. A number of industries
consume demineralized water with salt content tens mg / L for the
production of highly stable product. And sometimes this water is used
as the basis for the preparation of a '"standard" water of a given
composition.
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Water plays an important role in the life of the organism: all the
processes occurring in it, committed with the participation of water. By
this it is very important to follow the order, what kind of water we take
it in its pure form, as well as for cooking.

UDC [628.1.034.2:664]-021.465:579.68

THE USE OF WATER IN THE FOOD INDUSTRY AND
THE ACHIEVEMENT OF ITS MICROBIOLOGICAL
PURITY

Zueva D.R., Trainee teacher Kitchenko A.S.

Kharkov Trade and Economic Institute KNTEU

The food sector is one of the largest consumers of water, because a
certain part is included in the composition of the final product. The
remaining water is used for rinsing containers, cooling compresses,
refrigeration equipment and other things.

The water that is included in the composition of the finished
product must fully comply with the norms and quality standards.
Though for example, in the beverage industry it is customary to soften
the water and reduce its pH, as it significantly reduces the flavor
profile of sour fruit and extracts. While water softening using ion-
exchange materials in water is a lot of sodium bicarbonate, which can
cause foaming of the product. For this reason, the ideal option is often
considered de-ionized water subjected to reverse osmosis.

Juices for baby food and other certified products, requires water
with a low content of sodium in the water. Its content must fully
comply with requirements that limit the sodium content in the water.
Therefore, at high water hardness is not produced water softening by
ion-exchange resins, as it undergoes demineralization through reverse
osmosis. Further may be a mixture of source and treated water to
achieve the desired composition.

For the manufacture of vodka requirements are used, the main
feature of which is the low content of hardness in the water, and a
small sodium content. That is why, more common in water treatment
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at the distilleries get reverse osmosis units that output issued
approximately 0.2 mEq/l hardness under condition of decrease of the
total mineralization of water.

One of the important issues of water usage in the food industry is
its microbiological purity. This can be achieved only by observance of
the necessary measures such as the tightness of equipment,
disinfection of water before it gets into the production cycle or at the
point of contact with the external environment (a dirty surface, air,
liquids, etc.).Most often for this purpose apply the technology of
ultraviolet irradiation of water as they are compact, efficient and
reliable. They are easy to use, they do not bring in water any foreign
substances. The main drawback of this method is the lack of a long-
term effect, and ineffectiveness against some microorganisms.

Especially popular today technology of water ozonation, since
ozone also leaves a foreign substance, if initially in the water was not
specific organics. This method 1s also effective against
microorganisms. Ozone decomposes in water in ten minutes at room
temperature and has a strong impact. More rare water sterilization
technology is the use of ultrafiltration purification. Many foreign
countries consider this method a guarantor of microbial water safety.
From the membrane means to provide one hundred percent
sterilization, including viruses, can only reverse osmosis and
nanofiltration.

VK 628.3:66.067.124

JTOCAIJIXKEHHS HOBUX MATHIMOKCUIHUX
KEPAMIUYHUX MEMBPAH B PEXXUMI ®LJIbTPALIIT
PO3YUHY 3 YTBOPEHHAM JUHAMIYHOI
MEMBPAHM.

HIxaspo 3. M., lyrbneBa T. 1O, Tposincska C. B., Kyuepyk /. /1.

IncTuTyT KOMOIAHOI XiMil Ta XiMil BoIM
iM. A. B. Jlymancbkoro HAH Ykpainu, m. KuiB

Bucoki BUMoru 0 SIKOCTI BOAM y XapdyoBii Ta ¢apMalieBTUUHIMI
IPOMHMCIIOBOCTI 3yMOBITIOIOTh BITPOBAKEHHSI HaTIHHUX
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0apoMeMOpaHHMX METOMIB JUIsl JIOKAJIBHOTO OYMILEHHS BOJU
0e3mocepeIHbO Ha MUX MiANPUEMCTBAX. TeHJIEHIIISI TEPEXOAY B JaHUX
TEXHOJIOTISAX JI0 BUKOPUCTAHHS KEpaMiUHUX MEMOpaH, MOPIBHSHO 3
MOJIIMEPHUMHM, 3YMOBJIEHA BJIACTMBOCTSMHU 1X Marepialy, SKUi He
PYWHYETBCSI B arpECUBHOMY CEPENIOBUII Ta 32 BUCOKUX TEMIIEpaTyp.
Kepamiuni memMOpaHu pereHepyroThCsl MPOCTUMHU METOJAAMH 1 MaloTh
JOBrOTpUBAIMNA pecypc. PazoM 3 TMM, MOPUCTICTh KEPAMIKH JTO3BOJISIE
BUKOPUCTOBYBATH TaKli MEMOpaHU MEPEBAKHO IS MPOLIECY MIKpPO-, 1
yasTpaduisTpanii. Kpim Toro, acopTUMEHT BITUYM3HSIHUX KEpaMIYHUX
MeMOpaH 10CUTh 0OMexxeHHul. ToMy HaMu MpPOBEJEH! AOCIIKEHHS 3
OTpUMaHHS MAarHifOKCUIHUX KepaMiyHUX MeMOpaH Ha OCHOBI
BITYM3HSHOI CUpOBUHU. [IpoBeneHO BUOIp KOMITOHEHTIB, BCTAHOBIICHO
HEOoOXiJlHE 1X  CIIBBIJHONICHHS Ta  TeMIeparypy OOpOOKH.
Buroroneni HaMu MeMOpaHHM TOKa3aJid BUCOKY €(DEKTHBHICTH TPH
peainizallii MmpoueciB MIKpo- 1 yiabTpaduibTpaii. s miaBUIIEHHS
€(heKTUBHOCTI OYHUIIICHHS BOJIM MPOBENICHI JTOCTIPKCHHS 3 YTBOPEHHS
JUHAMIYHOT MEMOpaHU T1JPOKCOKOMIUIECHUMU CIIOJIyKaMH MarHito Ha
MOBEPXHI KepaMIYHOI MarHIHOKCHUIHOT MEMOpPaHH.

Meta naHoi poOOTH — OTpUMaHHS BITYM3HSIHUX MarHiHOKCHIHUX
KEepPaMIYHUX MEMOpaH 1 BUKOPUCTAHHS 1X SIK OCHOBH JUISl YTBOPEHHS
TUHAMIYHOT MEeMOpaHH 3 THJIPOKCOKOMIUIEKCIB MarHito. Bulip
OCTaHHIX 3yMOBJIEHMIA XIMIYHOK CIOPITHEHICTIO [0 KepaMIyHOi
MeMOpaHu Ta mnepeadadae 3aMiHy TOKCHUYHUX T1IPOKCOKOMIUIEKCIB
AJTFOMIHIIO0, 1110 Ha JIAHWK Yac Ie He BUTICHEHI 3 MPOIECIB MiATOTOBKH
BOIM JUISi TI0TpeOd Xap4oBOi MPOMUCIOBOCTI. JlochmikeHHs 3
edeKTUBHOCTI AWHAMIYHOT MeMOpanu chopMoBaHOoi 3a pi3HUX pH,
MIPOBEJICHI BiMOBIAHO CTaHAAPTHIA METOAMII BU3HAUYCHHS 37IaTHOCTI
sarpumysat ionu Ca'”.

Metonuka exkcnepuMeHTy. OTpumaHi HamMu MarHidOKCHAHI
KepaMiuHi MeMOpaHH y BUIVISAL TPYOOK AiameTpoMm 10MM 1 JOBKUHOIO
130MM 3akpimioBany 'y OapoMeMOpaHHOMY MOYJl J1aboparopHOi
YCTaHOBKH. ®d1inbTparlio 3MIIACHIOBAIN B MIPOTOYHO-
PEIUPKYIALINHOMY PEXUMI 32 PI3HUX (DI3HUKO-XIMIYHUX YMOB, IIIO
3a0e3neuytoTh (OpMyBaHHS TUHAMIYHOI MeMOpaHH 3 TIAPOKCHIY
MarHito, Ha 30BHIITHIN MOBEpXHI kKepamMiuHOi TpyOKu. Pobouwnii Tuck 4
Mlla, pH 8,5 ta 10,0. Po3uuH mijg TUCKOM, MOJABajyd Ha MOBEPXHIO
KepaMiuHO1 TpyOKH, a (UIBTpaT BIABOJWIM 3 MPOTUIIEKHOTO TOPLS 13
CEpE/IMHU TPYOKHU.
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Pesynbraru Ta ix 00roBopeHHs

Bupuanu BB pH Ha (opmyBaHHS JUHAMIYHOI MEMOpaHH 3
T'1IPOKCOKOMILJIEKCIB MarHito Ha MOBEPXHI KepaMI4HO1
MarHidoKCUIHOI MeMOpanu (BUTOTOBIIEHOI IIpH Temmeparypi 1180°C).
Po3unH roryBanm, BukopucroByrouu coii MgSO, 1 CaCl,, a s
peryatoBaHHa pH KOpUCTYBAJIMCh OIHO HOPMAIBHUM PO3YHMHOM
NaOH. B ekcrnepuMeHTaTbHUX JIOCTIIPKEHHSIX BUBYEHA 3/IaTHICTh
MEMOpaHUd  3aTpUMyBaTd 10HM, 30KpeMa KaTIOHM  KaJblIilo.
3arpuMyrouy 31aTHICTh MEMOpaHu R BU3HaYalIM 32 % KOHLEHTPALIEO
ioniB Ca’" y insrpari. Konmenrpauito iomie Ca® y posumsi Ta
biapTpari 1 MUTOMY MPOAYKTHBHICTH MPOIECY BHU3HAYAIA 32
3arajiIbHOMPUMHATOI METOAUKOIO [1].

100 7'_ﬁ > —0—0—0—0—0—@—u_g
80 2
°\060 _[,: T S S o 1
i40 _
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Puc. 1. 3anexHicTs eeKTHBHOCTI 3aTpuMyBaHHs ioHiB Ca™ IHHAMIYHOI MEMOPAHOIO,
c(hopMOBaHOIO Ha KepamiuHii ocHOBI Bij pH po3unny npu ioro 3nauenHsx 8,5 (1) ta
10,0 (2). P=4MIlla.

[Tponec duibrpaiiii po3uuny 3 cosiMu MgSO, (KOHLIEHTpAII€0 3a
10HOM Mg2+ 100 MF/,Z[M3) 1 CaCl, (koHIIEHTpAIlIEI0 32 10HOM Ca*’ 110,0
MF/I[M3) smiicHoBaNM, miaTpumytodn ommnor KCITUMII-150 po6ounii
tuck 0,4 MIla, KOHTPOIIFOIOUYH MOTO 3a MOKAa3aHHAMH BCTAHOBJICHOTO Ha
HATHITAIOYOMY MaTpyOKy MaHoMeTpa. [[isi yTBOpeHHs JuHaMidHOi
MeMOpaHu peryioBaiiu pH, gomarouu ayr 10 po3UMHY COJIl MarHito - y
nepmiomy jgociimi go 8,5, y gpyromy g0 10,0. EdextuBHICTH
3arpumyBanus (R) Mem6panoro ionis Ca”: mpu pH 8,5 cranosuia 67,0
% (puc.1, kpuBa /) 1 30epiraiace He3miHHOMWO, a ripu pH 10,0 nocsrana
97,0 % (puc.l, xpuBa 2). SIk BUIHO, MPU HWKYMX 3HaUYeHHsX PH
PO3UMHY HE B1I0yBasiach MOBHOTA T1IPOI3Y COJICH MarHito 1 JUHAMIYHA
MeMOpaHa copMOBaHa 3 MOHO- 1 JHMMEpIB TIAPOKCHY Marito Oysa
MEHIII €(DEKTUBHOIO 111010 3aTPUMYBAHHS 10HIB, IOPIBHSHO 3 YTBOPEHOIO
13 ripokcomnosnimepiB MarHito ipu pH 10.
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BucHoBku

IIpoBeneHi eKCEpUMEHTAIbHI  JOCHIDKCHHS IIOKa3alH, 10
OTpUMaHI HaMU MAarHiMOKCHUJHI KepaMiuyHI MEMOpaHU J103BOJISIOTH,
BUKOPUCTOBYIOUM PO3YMHM 3 XIMIYHO CIHOPITHEHUMH O HHUX
pEUOBHMHAMH, 3JaTHUMU JIO KOMIUIEKCOYTBOPEHHS 1 (opMyBaHHS
JUHAMIYHOT MeMOpaHH, JOCATTH UMM HPUHOMOM BHIIOTO CTYNEHIO
yAbTpadUIBTPAIIITHOL 3aTPUMYIOUOT 3aTHOCTI.
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3ATAJIBHA TBEPAICTH BOJIU: i POJIb B
XAPUYBAHHI TA METO/JY BU3HAYEHHS

®enoposa T.O., Camoiisiora HO.I1., Ceitiimuna 0.0.,
T'opsiitnora FO.A., 101€HT, K.T.H.

JloHenbKUH HANIOHAIbHUH YHIBepCUTeT €eKOHOMIKH i TOPriBJii iMeHi
Mmuxaiina Tyran-bapanoscbkoro, M. Kpusuii Pir

Boma, sKy BHUKOPHUCTOBYE HAcEJEHHS 3 PI3HO METOH, Ma€
BIJIMOBIJIATH [IEBHUM T1ri€HIYHUM BUMOTaMm. CaHITapHUMU HOpMaMU i
npaBuWiamMu  TependadyeHi  KuUlbka  rpyn  mnoka3HukiB.  lle
MIKpOO10JIOT19HI, Mapa3yuToJIOT14HI, XIMIYHI, pajiariiHi,
OpraHOJEeIITUYHI, TOKa3HUKH (P1310JIOTTYHOT TOBHOITIHHOCTI.

Mikpo610J10T19HI TOKa3HUKN — MOKA3HUKHU O€3IEeKH MTUTHOT BOMIH,
Kl BUKJIIOYAIOTh HAsABHICTb y HIM OakTepid, BIpyCiB Ta I1HIIHUX
010JI0TTYHUX BKJIIOYEHB, HEOE3MEUHUX JIJIs 3/I0POB'sS CIIOKUBAYIB.

Y 3B'3Ky 13 3aXBOpIOBAHICTIO HACEJIICHHS Napa3uTapHUMU
3aXBOPIOBAHHIMH, MOB'SI3aHUMHU 3 BOJAHUM YMHHHUKOM, YBEIEHO HOBY
Tpymy MOKa3HUKIB — Tapa3uToNoriuHi. [lapa3suTonoriuni moka3HUKU
Oe3lexy TMTHOI BOAWM Takl: YHCJIO TIATOTCHHUX  KHIITKOBHX
HAUTIPOCTIMX (KJIITHHU, ITUCTH) — IMIJIKOBUTA BIJCYTHICTD Y 25 e
BOJIM; YMUCIIO KHIIKOBUX TEIBbMIHTIB (KJIITUHM, SIAI, JTUYUHKHA) —
I[IJTIKOBUTA BIACYTHICTb y 25 I[M3 BOJIN.
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TOKCHKOJIOT1YHI TIOKa3HUKU XapaKTEPHU3YIOTh HAsBHICTh y BOJI
HEOE3MeYHUX JIg 370pOB'S XIMIYHUX PEYOBHH (KOMIIOHEHTIB), WIO
3yCTPIYAIOThCSl Yy TMPUPOJHUX BOJAX 1 3 SBISIOTHCS BHACIHIJIOK
3a0py/IHEHHS JDKEpela y mpolieci 00poOKH BOJIH.

OpraHoienTuyHi  BJIACTUBOCTI  BOJAW OOYMOBJIEHI  (Di3UUHUMU,
XiMIYHUMH 1 OlojoriyauMu (axktopamu. Jlo IIMX BIIACTUBOCTEH
BIJIHOCATBHCS 3amax, KOJIbOPOBICTh, KAJIAMYTHICTb, IPUCMAaK TOIIIO.

OpHiero 3 OpraHoJICITUYHUX BJIACTUBOCTEH € 3arajibHa TBEPIICTh
BOIM. 3araJilbHa  TBEPAICTb BOAM  TEPEBAKHO  3yMOBITIOETHCS
NPUCYTHICTIO B HIM KapOOHATIB, T1APOKapOOHATIB, XJIOPUIIB,
Cynb(aTiB Ta 1HIIMX CIONYK KaJbI[I0 1 MarHit0. 3arajibHa TBEPIICTh
MOJUISIETbC  Ha KapOoHaTHY (YCyBHY) 1 TIOCTIHY (HEYCYBHY).
KapOonarHa TBepaicTh OOyMOBJIEHA HASBHICTIO y BOJI PO3YMHHHUX
riIpokapOOHAaTIB KaJbIiF0 1 MarHiro, sIKI TPU KHUII ATIHHI BOAM
PO3KJIQJAI0THCS Ha BYIJIEKUCIIOTY 1 HEpo3unHH1 kKapOooHaTu. OcTaHHI €
NPUYMHOK0 YTBOPEHHS HAKUIy Ha CTIHKAaX MapoOBUX KOTIIB,
TpyOOMIPOBO/IIB, paJIlaTOPIB, CAMOBAPIB, YaWHKKIB Ta THIINX MPUJIAIIB.
[TocTiitHa TBEpAICTh 3AJIMIIIAETHCA MICTSI TPUBAJIOTO KU SITIHHS BOAM 1
OOyMOBJICHa HAasBHICTIO y Hilf XJIOpHUIIB, Cyab(aTiB, HITpATIB 1
docdarip KabIlito 1 MArHIIO.

TBepaicTh BOJIM OILIHIOKTH B MMOJIB/IM-. 1 MMOMIB/ M’ TBEPIOCTI
BimmoBimae 20 mr/mv’ Ca®>’, aGo 12,16 wmr/mv® Mg™. Bomy mo 3,5
MMOJIB/I[M3 TBEPAOCTI HA3UBAIOTh M sKOIO, BiJl 3,5 10 7 - cepenHboi
TBEpJOCTL, Bl 7 g0 14 - TBepmoro, moHan 14 MMOJIB/I[M3 - yKe
TBEPIOIO.

[Ipu 30UTBIIIEHH] TBEPAOCTI BOIW TMOTIPIIYETHCS PO3BAPIOBAHHS
M’sica, 0000BHUX; [IOraHO HACTOIOETHCS Yall 1 MCYEThCS HWOTO CMaK;
30LIBITYEThCSI BUTPAYaHHS MHJIA, OCKIJIBKH T1HA YTBOPIOETHCS JIUIIE
HICJISl TOTO, SIK YBECh Kajblliil 1 MarHiil OyayTh 3B’s13aH1 (10 r KabLio
3B’s13y10Th 166 T Mumna). Y oci0 3 4yTJIuBOIO, TOHKOIO IIKIPOKO MOXKE
HACTYTATH MOJIPA3HEHHS MIKIpH (ITPU MUTTI MOCYLY ).

Jlesiki aBTOpYM BBaXKalOTh, MO0 BOJA € YAaCTKOBUM JKEPEIIOM
KaJbIlil0 A1 opra”izmy jronuHu. CopaBa B TOMY, IO KajbIIii
0ararbOX XapuyoBUX MPOMYKTIB 3acBOrO€ThCs ymiie Ha 30%, Tomi sK
KaJIb1iid TuTHOT BoaM - Ha 90 %. Ciiji BI3HAYUTH, 1110 OBOY1, 3BapEHi
y M’sIKii BOJ[i, BTpayaroTh 3HaYHY KUJIBKICTh KaJIbIIiI0, & IIPUTOTOBIICHI
Ha TBEP/Ii BOJI HaBITh 30arauyroThCsl KaJbIIEM 33 paXyHOK OCIIaHHS
MOro Ha MOBEPXH1 OBOUIB.
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['paHnyHa HOpPMa TBEPIOCTI BOAW HE MTOBHMHHA MEPEBUIIYBaTH 7, a
B OKpemux Bumaakax 10 MMOJIB/I[M3. OmHoYacHO TpHW BXKHUBaHHI
MaJIOMIHEpaJi30BaHOI BOJIM 3arajbHa TBEPMAICTH ii MOBHUHHA OyTH HE
Mmenme 1,5 MMOJII)/,Z[MS. Boma, mo He MICTUTH COJIEH KaJbIIIO 1
MarHito, HeTpUEMHA Ha cMak. B Tol ke Jac, BelMKa KUIbKICTh 10HIB
MAarHito HaJa€ BOJI TIPKOTO CMaKy. TBepAiCTh  BOAM  HaWYacTile
BU3HAYAIOTh  XIMIYHUM  METOJIOM  KLJIbKICHOTO aHaizy
(KOMIUTEKCOHOMETPUYHHAM), a caMe THTPYBaHHSIM  PO3UYHHOM
JIBOHATPIEBOI COJIl €TUJICHAIAMIHTETPAOLTOBOI KUCIIOTH (KOMILIEKCOH
I, Tpunon B) y dyXHOMY CEpelOBHUIII B MPHUCYTHOCTI 1HJIMKATOPA
XpOMOT€H  YOpHHM  croemiaibHuii  abo  eploXpoM  YOpHUH.
Kopuctyrounch 1HIIUM CIeliadbHUM 1HAMKATOPOM — MYPEKCHIOM,
BU3HAYAIOTh KAJIBIIIEBY TBEPAICTh; MarHi€BYy TBEP/IICTH PO3PAXOBYIOTH
3a PI3HUICI0O MK pe3ylbTaTaMy IUX JTBOX BH3HAYCHb. SIKIIIO BMICT
KaJIbI[IF0 Ta MAarHil0 y BoJl OyJl0 BU3HAYCHO I1HIIMMHU CIIOCOOAMH,
3arajibHy TBEPJICTh MOXKHA po3paxyBatu 3a @Qopmynow: T =
Ca”+Mg’', ne T — 3aranbHa TBepicTh, MMonb/am’; Ca® ta Mg™ —
KOHIICHTPAIIIS KaJIBITII0 Ta MarHio, MMOJIB/TIM .

Tako)k BHKOPHCTOBYIOTH 1HINNI METOAM BHU3HAUEHHS 3arajibHOi
TBEpAOCTI BOAU. J[0 HUX BITHOCSATHCS METOJM aTOMHOI CIIEKTPOMETPIi
(momyM’siHa aTOMHO-a0COpOIIiiHA CIIEKTPOCKOIIIS, aTOMHO-EMICIHA
CHEKTpocKomisi), (OTOMETpUYHMI (MeToAM rpaayiioBaHOro rpadika,
MOPIBHSIHHSA 13 CTaHJIAPTHUM  3pa3koM, JI00ABOK), TECTOBHIA,
KOHJIYKTOMETPUYHHKI MeToAu. B TenepimiHiil yac B JOMaIIHIX yMOBaXxX
TEXK MOXHA BH3HAYUTH 3arajbHy TBEPIICTh BOIW, MNPUIOABIINA B
300Mara3mHax cCrerfianbHl IpriIagd s 1€l Metd.  Taki mpuiaau
MO)XHa BUKOPHCTOBYBAaTH JUIsl BU3HAYEHHS 3arajibHOi TBEPAOCTI K
MIUTHOT BOJTH, TaK 1 BOJIM B aKBapiyMax.

Orxe, 3aragbHa TBEPIICTh — AYXKE BAXKIMBUN TOKAa3HUK IPU
OILIIHKK SIKOCT1 BOIU. Bu3HaueHHs pIBHS TBEPAOCTI 3aBXKIu Oyne
aKTyaJIbHUM, 1 CaMe€ TrOJIOBHE — HeoOXiqHUM. KoxHuil 3 MeTo/iB
BU3HAYCHHS 3araJIbHO1 TBEPIOCTI Ma€ MIEBHI HENOMIKH 1 mepeBaru. Cam
JTOCITITHUK OOWpae TOH, I BUKOHAHHS SIKOTO B HBOTO € BCE
HEOOX1THE — PEaKTUBHU, TIPHUIIA]IH.

Jlireparypa
1. Jlamak H., Iloxomuwno €. AmHami3 METOAIB BHU3HAYEHHS 3arajbHOI

TBEpJOCTI BoaM // BumiproBasibHa TexHika Ta MeTposoris. - 2009. - No
70. C. 177-181.
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VIIK 621.564.2-021.65:664.01

BOJAOPO3UMHHI TPOMIKHI
XOJIOJOHOCII JIJISI XAPYOBUX TEXHOJIOTTiA

BacuaiB O.B., K.T.H., 10LIeHT

Onecbka HaliOHATbHA aKa/ieMisi XapuOBHMX TeXHOJIOTii, M. Oxeca

SIK TIpOMIXKHI XOJIOJOHOCIT HAaWOUIbIIE PO3MOBCIOMKEHHS HAOYIU
BOJIa Ta BOAHI po3unHU cosieid. Cepesr HUX: CIIUPTH 1 DIKOII (METaHO,
€TaHoJ, MOHOETWJIEHINIIKOJIb, DNMILEPUH, MOHOIPONUICHIIIKOIb,
eTWIKapOITOJT), HEOPraHIyHl COMi (XJIOPUCTHM KaJiblliid, XJIOPUCTUN
HaTpii, KapOOHAT KaJlit0, XJIOPUCTUN MarHii), opranidfi coii (anerar i
dbopmiar kaiiro).

[Ipy  OXONOmKEHHI  Xap4yOBUX  [POAYKTIB,  3a00pPOHEHO
BUKOPUCTOBYBaTH TOKCHYHI (MOHOCTWICHIJIIKOIb) Ta OTPYHHI
(meTtaHon) xoJomoHOCil. CUpTH € JITKUMHU PIIUHAMU 3 HHU3BKOIO
TEMIIEPATYpPOI0 KHUIIIHHS, TOMY MaiOTh OOMEXKEHE 3aCTOCYBaHHSI.
BonHi po3uuMHU DIILEPUHY MAarOTh HAATO BHUCOKY B’SI3KICTh IIPH
HU3BKUX TeMIleparypax. PO3YMH XJIOPUCTOrO KaJIbLIIO BOJIOIIE
BHCOKOIO KOPO31MHOI0 aKTUBHICTIO Ta BUKJIMKAE JEAKl CKIATHOII 3
YTWII3aIi€l0, 10 3HAYHO 3MEHINyE Taki HOro TiepeBaru, sK
JCIIeBU3HY, TOCTYIHICTh Ta €()eKTUBHICTH TIepeiadl TeIIOTH.

Otxe, K MPOMDKHI XOJOJOHOCIT B TEXHOJOTISX OXOJOKEHHS
Xap4YOBHX TIPOAYKTIB, MOKYTh OyTH BUKOPHCTaHI: MPOIUICHIJIIKOIb (€
xapuoBoro jgo0aekoro E-1520); amerar kamio (E-261); dopwmiar
KaJito.

3aB/ISIKM HU3bKIA TOKCUYHOCTI MPOMUJIEHIIIKOII0 NOTPAIISTHHS
HeBeMKoi (10 0,25%) KIIBKOCTI XOJIOAOHOCIST Ha MOro OCHOBI, B
pe3ysbTaTi BUMAIKOBUX MPOTIKaHh B XapuOBHUH MPOAYKT, HE BUKIIUKAE
TICYBaHHS OCTaHHBOTO.

Pazom 3 TuM, XOJIOIIOHOCIM TOBMHEH OJHOYACHO MAaTH BHCOKY
TEIUIOEMHICTb, TEIUIONPOBIAHICTh 1 HU3bKY B’SI3KICTb B HIMPOKOMY
Jiana3oHi TeMIEpaTyp eKCILTyaralii.

Bucoka TemIoeMHICTL 1 HH3bKa BI3KICTH  XOJIOJOHOCIA
JO3BOJISIIOTh  3HU3UTH OO0’€M PIAMHU B CHCTEM1 1, TaKUM YHHOM
3MEHIITUTH PO3MIPH 1 HEOOXITHY TMOTY>KHICTH HACOCIB Ta JlaMETpiB
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TpyO cuctemMu il 3a0€3MEUYeHHS HEOOXI1JHOI TMojadl piAMHU B
CUCTEMI.

Bucoka TETUIONPOBIIHICTh 3a0e3neuye MaKCHUMaJIbH1
TEIUIONEpeatodl BIACTUBOCTI PIAMHM 1 MOTpedy€e MEHIIOl PI3HUIl
TEeMITepaTypH CTIHKU TEIJIO0OMIHHUKA 1 pOO0UOT PITUHHU.

3okpema, Ha Kadenpi TEIJIOEHEPreTUKH Ta TPyOOIPOBIIHOTO
Tpancniopty eHeproHocii OHAXT, Oyna po3poOiieHa MeToAuKa
PO3PaxXyHKy HU3BKOTEMIIEPATYpPHOI OIPICHIOBAIBHOI YCTAaHOBKH 3
MPOMDKHUM ~ XolojoHocieM.  IlokazaHo, 110  BUKOPHCTAHHS
dbopmiaTHUX XOJIOAHOCIIB € KpalluM, I103asK BOHHM BOJIOMIIOTH
HU3BKUMH EKCIUTyaTallliHUMK 3aTpaTaMy, MaloTh HEBMCOKY BapTICTh
Ta YUHATH M’ SIKAW BIUIMB HA TOBKIJUIAL.

YK 366.484.5:635.657

AHOJIIT - IK HATYPAJIBHUH [TIPOTUMIKPOBHUM
3ACIB JUISI XAPYOBOT IIPOMHUCJIOBOCTI

baas-IIpwiunko JI.B., 1.T.H., npogecop, JleonoBa b.I., K.T.H., aCUCTeHT,
Turapenko b.C., Tapacosa A.IO. maricTpu

Hanionasibunii yHiBepcurer 0iopecypcis
i mpupoxoKopuUCTYBaHHA YKpainu, M. Kuis

Bona - malimommpeniia 1 Hal3arajkoBilia XiMi4Ha CHOJyKa Ha
wiaHeTi. Bona 3ycTpiyaeThcsi B caMHUX PI3HUX CTaHaxX, Mae Oe3iid
HaWpI3HOMAHITHIIINUX BiacTUBOCTEeM. HOBITHI TEXHOJIOT1i, 3aCHOBaHI
Ha JOCII/DKEHHSX 1 BIIKPUTTSAX HU3KM BUCHUX, TIPUBEIIH JI0 CTBOPCHHS
YHIKQJIbHUX YCTaHOBOK [II1 OYHCTKA BOAM Ta IPUTOTYBaHHS
ne31H(IKyH0IMX BOIHO-COJILOBUX PO3UMHIB. B OCHOBI IMX TEXHOJIOT1M
JICKUTH MPUHIIMI €IEKTPOXIMIYHOI aKTUBAIIll BOJM, BIAKPUTHIM 111 Ha
noyarky XIX cromitra pociiicekkuM akajnemikom B.B. IlerpoBum. B
pe3yabTari Oyina oTprMaHa aKTUBOBaHA BOJIA.

AKTUBOBaHI BOJIHI CEpelOBUINlA - 1€ PO3YMHU, OJIEP>KyBaHI
NUIAXOM  eJleKkTponmizy B miadparmi  enmekrporizepa. Cmabo
MIHEpaI30BaHU BOJHHUM PO3UMH MOAAETHCA Ha BXIJ €JIEKTpoJIizepa i
Ha BUXOJIl 3 aHOJHOI KaMepu OTPUMYEMO AHOJIIT, 1 BIAMOBIJHO, HA
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BUXOJIl KAaTOAHOI KaMEpU OTPUMYEMO KaToJIT (KATOJIT 1 aHOJIT - 1€

’KMBa 1 MEpPTBa BOJIA).

AHOJIT — 1€ eKosoriyHo Oe3rneyHuid 3acio ne3iHikalni, 1Mo mae
Jac JKUTTSA, SKe HEOOX1THE IS 3AIMCHEHHS IPOIeCy 3He3apakKeHHs.
[licnss BUKOpPUCTAHHS BIH CaMOCTIHHO Jerpaaye 0Oe3 yTBOPCHHS
TOKCUYHHMX CITOJTYK-KCEHOOIOTHKIB 1 HE BUMarae HeuTpamzalii rnepen
3IMBOM B KaHami3amiro. CUHTE30BaHU B YyCTAaHOBKax aHOJIT
HEUTpanbHUM 3aci0 Ae31H(IKYIOUM aHOMIT € HE TUIBKM E€KOJIOTIYHO
Oe3nmeyHrM 1 BUCOKOC(EKTMBHMM  3aco00M  je3iH(eKIii,
MepeACTEePUITI3aLIIHOTO OYHIIIEHHS 1 CTepUIIi3allii BUpOO1B MEAUYHOTO
NPU3HAYEHHS, A€ TaKoK AHTHCENTHKOM, SIKUA BUKOPHCTOBYIOTHCS
JUI1 HAHECEHHS Ha TOUIKOKEHY 1 HEYIIKO/PKEHY IIKIpY, CIIM30BI
OOOJIOHKHM, TIOPOKHUHHU 1 PaHU 3 METOI0 TOMEepEIKEHHS PO3BUTKY
MICIIEBUX 1HPEKIIHHUX YpaXKEHb 1 CETICUCY.

AHOMIT BOJIOAIE€ YHIBEpPCAJIbHUM CHEKTPOM Jii, IO Ji€ Ha BCI
BEJIMKI CHCTEMAaTU4Hl Tpynu MIKpoOiB (OaxTepii, rpulu, BipycH 1
HaWIMpOCTIII), HE 3aBJAIOYM IIKOAW KJIITHHAM TKAaHUH JIOAWHU Ta
THIIIMX BHIIUX OPTaHi3MiB.

Jlye IMIMPOKO aHOJIT 3aCTOCOBYIOTH B XapyoOBid MPOMHUCIOBOCTI,
JIe Ha BIJIMIHY BIJ] PO3YMHIB TIMOXJIOPUTY HATPIO Ta IHIIUX 3acO0IB
ne3nH(EKIIi, aHOMIT € OLTBIIT CUIBHUM 1 €(PEKTUBHUM J1€31HPIKYIOUNM
areHTOM, a TaKOK Ma€ 3[aTHICTH 3amo0iraTd YTBOPEHHIO MOOIYHUX
NPOAYKTIB xJiopyBaHHA. Ile oOyMOBIE€HO TUM, IO B PO3YUHI
3HAXOJUTHCS CYMIIIl AKTUBHO JIIFOUMX PEUYOBHMH (XJIOpPHUCTA KHUCIIOTA,
JTIOKCHUJI XJIOPY, O30H, TiAPOMEPOKCUIHE 3'€HAHHS), HA BIJIMIHY BiJ
BIJIOMUX TPAJAMIIIMHUX XIMIYHUX 3aCO0IB I 3HE3apaKCHHS, B SKHX
3HAaXOUTBLCS OJ[HA JlF0Ya PEUOBUHA.

- Je3iHdeKiis Ha pubonepepoOHHX MiAIPUEMCTBAX;

- ae3iHdeKiis Ha M'aconepepoOHUX MAIPUEMCTBAX;

- Ae31H(EeKIIis Ha NTaxonepepoOHUX MiIPUEMCTBAX;

- ne3iHdexiis Ha IMIANPUEMCTBAX MOJOYHOI, MAaCJIOXHPOBOI,
IJI0JI00BOYEBOI (B T.Y. KOHCEPBHOI) MPOMHUCIOBOCTI, II€XaxX IO
BUTOTOBJICHHIO MOPO3HBa, MailOHE3y, HOT'YPTIB, COYCIB 1 T.1I.;

- ae3iH(eKIIis Ha TMAIPUEMCTBAX CUPHOI TPOMHUCIIOBOCTI;

- ne3iHdekis Ha 1 IPUEMCTBAX KOHJIUTEPCHKOT Ta
XJ1100TMIEKapCHKOT MPOMHCIIOBOCTI;

- Jne3i”HdeKiis Ha MANPUEMCTBAX 3  BUPOOHHUIITBA  HAIOIB
(aJIKOTOJIbHUX, 0€3aTKOTOIBHUX );
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- caHailisi puOHO1 CUpOBUHU;
- 30UTbllIEHHS TepMIHY 30epiraHHs M'sca puOHM, NTUIll, TBAPUH B
bONY;
- 00poOKka TyIIoK OpoisIepiB mepes 30epiraHHsIM;
- BUTOTOBJICHHS M'SICHOTO (hapiiry.
BucHoBku
Otxe, aHOMT € €(PEKTUBHOIK, EKOHOMIYHOIO, EKOJOTIYHO 1
TEXHOTEHHO O€3MeYHOI0 IS JIFOMWHU Ta OTOYYOUOTO CEpEeIOBHUIIA
BTEPHATUBOIO TPATUIIHHOMY XJIOpy. [Ipy BHKOpUCTaHHI AHOMITY
PI3KO 3MEHIIYEThCS YTBOPEHHS MOOIYHUX MPOIYKTIB XJIOPYBaHHS,
CKOPOYYETHCS 71032 OKCHJAHTIB, IO BBOAATHCA Y BOJY, 3HHUKAE
OlorUTiBKa 1 3YMHUHAETHCA PICT BHYTPIMIHBOI I[IOBEPXHI TPYO,
3YNUHSAETHCSA O10KOpO3isl TPYOOIIPOBOIB, TPUBATIIIE 1 HAa OLIBIINX
BIJICTAHAX 30€pIira€ThCs 3AIUIITKOBUH XJIOP.

Jlireparypa
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XapakTepUCTHKa mpenapara kKartoiut / Tpertuin MexnyHapOIHBINA

cUMIIO3uyM "InekTpoxuMuueckas aktupanus'// Jlokmaasl M KpaTKue
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YK 641.1:613.34=111

ECOLOGICAL-ENERGETIC AND ECONOMIC ASPECTS
OF WATER USE IN THE PRODUCTION OF FOOD STUFF

Stavitskaya L.V., Trainee teacher Untila M.P.

Kharkiv Institute of Trade and Economics
of Kyiv National University of Trade and Economics

Fresh water is a necessity for every form of human activity, every
foodstuff, and the production of an unimaginable number of products.
And yet less than 3 percent of the Earth’s water is fresh. And only
about one-third is economically available for human use. In response
to this, observers may point to the vast water resources of the oceans.
Desalination, perhaps powered by new solar technologies, seems like a
simple answer. It isn’t. Despite recent technological advances,
desalination and water transport are expensive and highly impractical
for landlocked regions.

How much water is needed to produce food and how much do we
waste? As much as 50% of all food produced in the world ends up as
waste every year according to figures from the Institution of
Mechanical Engineers (IME).

Between 500 and 4,000 litres of water are required to produce lkg
of wheat. As much as 2bn tonnes of food are wasted every year —
equivalent to 50% of all food produced — according to IME. The IME
estimates that 30-50% (1.2-2bn tonnes) of all food produced is "lost
before reaching a human stomach".

Water 1s used in food production as an ingredient, for cleaning,
sanitation and manufacturing purposes.

The food industry is required to have an adequate supply of
drinking water (i.e. potable water) available for use in food production
to ensure foods are not contaminated. Drinking water is water fit for
human consumption (e.g. drinking, cooking and food preparation) and
in principle must be free from microorganisms and other contaminants
that may endanger health.

Water treatment processes remove pathogens and impurities that
may otherwise be harmful to human health or aesthetically unpleasant.
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Treatment processes vary depending on the source water. But typically,
an absorbent material is added to the water to bind dirt and form heavy
particles that settle to the bottom of a water storage tank. The water is
then filtered to remove even smaller particles. Finally, a small amount
of disinfectant (e.g. chlorine), at a safe level for human consumption,
may be added to kill any remaining microorganisms.

The reuse of water through recycling is becoming an increasingly
vital component of food processing as a means to conserve water,
reduce costs and provide security of water supplies. Under current
legislation recycled water can be used in food processing or as an
ingredient but should be the same standard as drinking water.

In order to be able to achieve the quality goals on the basis of legal
requirements, the water treatment plants already carry out
comprehensive quality control, which involves periodic tests of
samples, in combination with various on-line measurements.

The HACCP plan includes the process steps of the treatment, the
identified hazards, the preventative measures, the determined critical
control points, a monitoring system, the critical limits of CCPs’
monitoring parameters as well as the necessary corrective actions.

Critical limits have been set according to legislation (The Council
Directive on the Quality of Surface Water intended for the abstraction
of drinking water 75/440/EEC [13] and the Current Drinking Water
Directive 98/83/EC [1]), operating procedures and performance targets
of the plant.

In hazard analysis emphasis was given to events, incidents or
situations that could lead to hazards being introduced into or not being
removed from the water. Risk assessment is the key to the entire
process.

Post-chlorination 1is the last step for the elimination of
microorganisms and is a preventative measure against recontamination
in the water supply. The storage of treated water and the distribution
system are CCPs due to the risk of recontamination. Recontamination
must be prevented by adequate construction, by maintaining
hydrostatic pressure at all times and by hygiene precautions due to the
possibility of chemical and microbiological recontamination.

During treatment and storage, there are many on-line sensors with
remote monitoring in a control room working continuously.
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The rules that regulate food safety include requirements for
adequate supplies of safe drinking water for use in food production.
Thus the safety of water supplies directly affects the safety of food.
Therefore, food businesses should follow good-sense practices when
considering the source, treatment and intended use of water in food
production to ensure the quality and safety of the foods produced.
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VIIK 628.144:628.147.22=811.111

CORROSION PROTECTION IN WATER SUPPLIES AND
TECHNOLOGICAL EQUIPMENT

Proskurnina K.I., Trainee teacher Untila M.P.

Kharkiv Institute of Trade and Economics
of Kyiv National University of Trade and Economics

Protection of chemical and petrochemical equipment against
corrosion is used, when it is impossible or economically impractical to
choose a structural material that satisfies the conditions. The choice of
method of corrosion protection is determined by the combination of a
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number of factors, including: the nature of technological environment,
type of equipment, its dimensions and the location of the installation,
chemical resistance of protective materials. In addition, takes into
account the thermophysical, physicomechanical and other
characteristics of the materials satisfying the conditions of the
equipment.

Methods of protection against corrosion: electrochemical
protection; application of protective coatings; combined protection.

Method of electrochemical protection is based on reducing the rate
of corrosion of metals by shifting their electrode potentials up to
values, corresponding to very low corrosion rates. There are two
possible ways of such protection: cathodic and anodic.

Cathodic protection is the protected structure is connected to the
negative pole of a constant current source, the positive pole of which is
connected to the auxiliary electrode. As a result of the polarization of
the auxiliary electrode will erode, significantly slowing down the
corrosion of the protected structure. Anodic protection is used when
the metal structure can be transferred in a passive state.

A kind of electrochemical protection is an oxygen protection, when
due to the saturation of the environment with oxygen, you can put a
metal structure in a passive state.

Application of protective coatings is a protection of metal and
other surfaces by applying a coating of metallic or non-metallic
materials. Depending on the degree of aggressiveness of the
environment and conditions of use are simple, reinforced and highly
reinforced coating.

Corrosion damage often causes large-scale environmental
pollution. For the protection of chemical machines and equipment
from corrosion requires knowledge of the theories of corrosion and
methods of combating it.
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RESEARCH METHODS OF WATER QUALITY
INDICATORS

Shirokolad M.V., Skrynnik S.Y., Trainee teacher Untila M.P.

Kharkiv Institute of Trade and Economics
of Kyiv National University of Trade and Economics

Water is the most important component of our existence. It is
necessary to maintain all metabolic processes, acting as a coolant and
temperature control. Water touches almost all spheres of life and
economic activity. As a rapidly developing industrial civilization, as
soil, rivers and reservoirs is contaminated by industrial waste.

The problem of water quality affects many aspects of human
society throughout the history of its existence. It arose because the
water pollution, climate change, and rising of water consumption due
to population growth. As a result, currently about 1.1 billion people
lack access to clean quality water [1].

Before being discharged into natural water polluted industrial and
municipal wastewater are cleaned. Three cleaning methods are used:
mechanical, physical, chemical and biological.

The method of mechanical purifying is mechanical removal from
waste water contaminants.

The method of physico-chemical purifying based on coagulation
reagent, neutralization of acids and alkalis, extraction, water purifying
with chlorine. Some insoluble contaminants are converted into
harmless contaminants.

Method of biological purifying of water is based on a process of
biological oxidation of organic compounds and accumulation of
inorganic compounds in living organisms contained in wastewater.
Biological oxidation of wastewater is carried by biocenosis organisms
that include a set of different bacteria, linked to a single set of complex
relationships. The processes of self-cleaning are the basis of biological
wastewater purifying [2].

Thus, it's the time when man must take care of caring resource
consumption, as well as its purifying. It should be followed with
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environmental requirements, that the process wouldn't disrupt natural
balance. The people of our planet should monitor the state of water
and protect it, not to pollute by products of their activities, it will be
appropriate to enter the rational use of water in industry and
agriculture. Only own efforts, we can do something useful!
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BOTTLED WATER - CURRENT PROBLEMS OF
REGULATION, PRODUCTION AND QUALITY

Cherkashina A.S., Trainee teacher Untila M.P.

Kharkiv Institute of Trade and Economics
of Kyiv National University of Trade and Economics

Without food a person can live for 30-40 days, without water -
only 5-6. Speaking of bottled mineral water, it should be recalled that
the drinking water began in droves bottled only in recent years due to
the widespread deterioration of tap water because of the pollution of
water supply.

The current market in Ukraine is very rich in different types of
bottled water, presented as a medicinal - table and medicinal waters, as
well as table or drinking water from underground and ground sources.
A variety of water and a large list of manufacturers create a situation in
which the consumer became easily confused. Especially because of
attractive external view it hides often poor production.

Production and quality indicators of bottled drinking water in
developed countries of the world (at least - in the member countries of
the World Trade Organization, WTO) must conform to certain criteria
that set out in the documents of the Codex Alimentarius Commision.
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These conditions are consistent with the production and quality
parameters of bottled water, which is almost 20 years produced in
Ukraine, large enterprises - manufacturers of these products (due to the
absence of domestic regulatory framework)

Small businesses produced bottled water, according to technical
conditions, which demands to such water has almost always amounted
to GOST 2874-82, and the production was regulated by sanitary-
hygiene requirements for food production (as recommended by the
Codex Alimentarius Commision).

10 - 15 manufactures appear every season in every major regional
center not only with a doubtful equipping level, but also with a
complete absence of control that can provide fabrication laboratory,
which has its bacteriological department.

It is known that only the control at all stages of the process gives a
100% guarantee the quality of the finished product.

Water is a known source of transfer of various infectious diseases.
Therefore 1t is necessary to think about the permission to the
production of bottled water without the existence of a certified
laboratory. Because GOST "Acceptance rules and methods of control"
clearly regulates the procedure for monitoring that is necessary to
conduct the manufacturer's laboratory.

Although now requirements for bottled waters are toughened.
There are new technologies, the level of culture of water consumption
is growing and consumers' demands for quality. That is why the
world's leading manufacturers aim at improving processes and
controls, as well as the creation of new development.

The undisputed leader of the latest developments is the oxygen -
waters, or water that is saturated with oxygen. This class of water -
"Tonus - oxygen" for the first time was released at the "Kuyalnik".
The method of production and manufacturing process is patented, but
it should be noted that the release of such waters as «oxygen -waters»
is related to a number of not only technical solutions, but also a
special approach to the preparation of production. That is, this
production provides increase requirements at all stages. But it is only
available to high-level manufactures that have control over the entire
process chain. This explains the small number of manufacturers
abroad, and especially in Ukraine, in spite of the demand for oxygen-
saturated water.
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At the same time, to maintain high microbiological parameters and
prevent the possibility of secondary microbial contamination of water
at its bottling, storage and transport is considered to be appropriate in
all cases to carry out ultraviolet irradiation before bottling. Since it
found that undissolved particles in water of suspended solids may be
carriers of the infection.

The spilled mineral water has two important factors that affect the
growth of bacteria. Firstly, during pouring more or less water is
enriched with oxygen and, secondly, the temperature during storage in
the bottle is higher than in the source.

An alternative to chlorine water purifying is a radiation
sterilization and ozonation technology, widely used abroad. Along
with significant efficacy and a number of other advantages, ozone and
radiation sterilization are capable of forming free radicals and
hydrogen peroxides and organic compounds, causing oxidation and
destruction of cells and tissues. Radionuclides industrial pollution as a
result of sterilization, followed by the formation of peroxides and free
radical compounds. Detoxification irradiated water and aqueous
solutions is necessary for the prevention of cancer and preserve the
gene pool of the country.

In the microbiological monitoring of drinking mineral water a
significant place must be given to the definition of micro-organisms
that can degrade the organoleptic properties of water. In Ukraine, for
water treatment it is used chlorine and its compounds, however, the
consequence of this treatment i1s the formation of an excess of
organochlorine compounds, toxic to humans.

Development of drinking water treatment technology is a difficult
and responsible task that requires attention and assistance of the
government. It is necessary to use only safe and proven laboratory
bottled water. Mineral water can not only bring benefits to the body,
but the harm.
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BU3HAYEHHA AKOCTI BOAU J1J15A TEXHOJIOTTYHHUX
HOTPEB 3A OCHOBHUMMU ITIOKASHUKAMMU Y
BUPOBHUITBI IITMBA

Yyo C.A., maricTp, MesabHuk 1.B., K.T.H., 10IeHT

Onecbka HallIOHAJIbHA aKajeMisi Xap4oOBHUX TeXHOJIOTI, M. Oneca

[luBo sBIsie COOOKO BOAHMIN PO3YMH EKCTPAKTUBHUX PEUOBHH
COJIOAY, €THJIOBOTO CHHMPTY, CMAaKOBHX 1 apOMATUYHMX PEUYOBHUH, SIKi
SIBJIIFOTHCSL @00 BTOPUHHUMU METa00JIITaMU JIPIAKIKIB 00 MOX1THUMHU
pPEYOBUHAMH 3 XMeJ0. TakuM YHHOM, OCHOBHHM KOMTIOHEHTOM ITHBA,
BMICT sikoro nepeuinye 90 % ioro macu, — Boja 1 TOMY ii BapTo
BIJIHECTH JI0 OCHOBHOTO BHJTy TEXHOJIOTTYHOT CUPOBUHH [1].

Bona, sika BHUKOpHUCTOBYETHCS B MHMBOBApIHHI, TTOBHHHA IEPEIyCIM
Bianosigary Bumoram JlCanllin 2.2.4-171-2010 [2], asie BpaxoBytouu ii
BIUIMB Ha (13UKO-XIMIYHI Ta O10XIMI4HI [IPOIECH B MMBOBAPIHHI, 10 BOAU
NpeJ IBJISIIOTh  IOJIATKOB1  BUMOTH. llepenmik OCHOBHMX TMOKa3HHUKIB
SKOCTI BOJIW JUIi BUKOPUCTAHHS ii y BUPOOHHUIITBI NUBA HABEJCHI B
Tabmm 1.

Tabnuus 1 — OpranonentuyHi, Pi3UKo-XiIMI4HI Ta MIKPOO10JIOTTYH1
[MOKA3HUKU SIKOCT1 BOIH

3riJHO HOPMAaTUBHUM

IlokasHuK Ot BuMipy nJokymeHTaMm €C (He OuTbIIe)

OpraHojenTuyHi MOKa3HUKH

Cmak, 3anax |6anm 2
Di3uK0-XIMIYHI TOKA3HUKH
pH — 3,8-4.8
3arajibHa TBEPIICTh MT-EKB/IIM> 1,0
JIyxHICTB MT-EKB/IM> 0,7
Kanbiit Mmr/om’ 10
Marsii Mmr/om’ 10
3anizo mr/om’ 0,05
Cynbharu mr/am’ 150
Xiopuau mr/mm’ 150
OKHCHIOBAaHICTh mr O»/mm’ 4,0
MikpoOioJIOTiyHi MOKA3HUKH
MADGAM KYO 100
BI'KII KVYO HE JONYCKAEThCS

B ductiii npuponHiii BoAl 3aBKIM MPUCYTHI PO3UMHHI COJI, SIKi
BIUIMBAalOTh Ha CMak nuBa Ta (epMeHTaTuBHI mnponecu. Jlius
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BUPOOHMIITBA TTMBA YK€ BaXKJIUBUN COJHLOBUM CKJIaJl BOJH, BiJ SIKOT B
3HAYHI Mipl 3aJI€KUTh CMakK, apomar, KOJip MHBa, a TaKOX MHOro
OPTaHOJICTITUYHI TOKA3HUKH.

Bennumaa pH cyTTeBO BIUMBaE Ha MBUIKICTH (DEPMEHTATUBHUX
peaxiii sK I 4ac 3aTUpaHHs COJNOMY, TaK 1 MiJl 4ac OpOMiHHS IMHBA.
[TigBUIEHHST THOTO TMOKA3HWKA BUKJIMKAE ITUTMHA P HETaTUBHUX
SBUILI, @ came: 30UTbIIEHHS] TPUBAJIOCTI OIYKPIOBaHHS; CIIOBUILHEHHS
MIBUAKOCT! (DUTETPYBAHHS; MIABUIIECHHS KOJBOPY Cycla; TMABUIICHHS
MYTHOCTI CyCJIa; MEHII 1HTEHCHBHE KOAryJIIOBaHHs OLIKy I Yac
KUIT SITIHHS CyCJia; 3HUKEHHSI BUXOLy €KCTPAKTY; MOsiBa P13KOr0 CMaKy
1 rpy00i (heHOJTbHOT T1PKOTH.

[IpucyTHICTB coJieil 3aii3a y BETUKUX KUIBKOCTSX HeOaxaHa, Tak
SIK BOHM B3a€EMOJIIIOTh 3 JyOHMJIbHUMHU PEUOBHHAMH 1 MOTIPIITYIOTH CMaK
1 KOJIIp MHBa, a TaKOX MPUIIBHUAIIYIOTh OKHCHIOBAHI TPOIECH 1
BUKJIMKAIOTh KOJIO1/THI TOMYTHIHHS.

XIMIYHO aKTUBHI comi (kKapOoHaTH 1 Cynb(ary KaJbliiio, MarHilo,
HATPIIO 1 KAJTII0, XJIOPU/IM KAJIBIIIIO 1 MAarHil0) BIUIMBAIOTh Ha 3MiHy pH
3atopy. KapOGonatu 1 0cCOONMHMBO TiApoKkapOOHATH, Malo4M JTyXKHI
BJIACTHUBOCTI, 3HIKYIOTh KUCJIOTHICTh ITMBHOTO 3aTOPY, 10 HEraTUBHO
BIIOOpaXXaeThCSl HA HACTYINHHUX CTaIiIX IPUTOTYBaHHSA IIMBA.
Cynbdary 1 XJIOpUIM Kajlbllil0 HAJAlOTh MHUBY MOBHOLIHHY 1 TOHKY
XMEJIeBy  TIpKOTY, MarHil0 — TEpIKUM CcMaK, HaTpilo —
IIBUIKO3HUKAIOUY XMEJIEBY TipKoTy [3].

Jlesiki peuoBUHU BIUIMBAIOTH Ha X1J TEXHOJOTIYHOTO IMPOLECY
(Hanpuknaz, HiTpuT-ionn). [Ipy KOHUEHTpAIi Gibine 2 MI/CM® BOHH
SBJISIIOTCA OTPYTOO JUIsl APIK/DKIB, TAK CaMo, SIK 1 PUCYTHICTH MiJl.
Hammumox cumikar-10HiB Mmiciasd IX B3acMoaii 3 10HAMH KajbIUIO 1
MAarHito BUKJIMKA€E OKCAJIATHE TOMYTHIHHS TTHBA.

Po3umHHI ol KaJbIi0 1 MarHito XapakTepu3yIoTh ii TBEPICTh. B
TBEP/IIN BOII XMUTb JIa€ OUTbII TpyOy TIPKOTY, a KOJIpP Cycia BUXOIUTh
Outbil TeMHUM. CoJi KaJIbLiI0 3HMKYIOTh €KCTPAaKIliI0 TaHIHIB, SIKi
HA/AI0Th MUBY TPyOy TIPKOTY 1 B’SKy4HUi CMakK, a TaKOXK 3HUKYIOTh
YTUIII3aI1I0 TIPKUX PEYOBUH XMEJTIO.

OtpumaHa 3 pI3HUX JPKEpeN BoJa HE 3aBKIM BIANOBIAAE BCIM
BUMOTaM II0 SIKOCTi, 1 TOoMy 1i HEOOXIJIHO MpPaBWJIbHUM YHHOM
miaroryBatu. PoO3pi3HSIOTH HACTYHHI METOAM BOJAOIIITOTOBKHU: IS
BUJQJICHHS 3BOKEHUX YacTOK; I BUIAJICHHS PO3YMHHUX Yy BOJI
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JacTOK; JJI1 3MEHIIICHHS 3aJIMIIKOBOI JIY)KHOCTI; JUIA BHJIAJCHHS
MIKPOOPTaHi13MiB; JJI BUIAJIEHHS PO3YMHHMX y BOJII Ta3iB.

Boxe nmoctarHhO MOBrHil Wac IUisl TIOKpAIEHHS SKOCTI BOIM, SIKa
BUKOPUCTOBYIOTBCSI B  IMBOBAapiHHI, BUKOPHUCTOBYIOTH  METOIM
3HECOJICHHS — 3aCTOCYBaHHS 10HOOOMIHHHUKIB Ta CITIOCOOY 3BOPOTHOTO
OCMOCY. 3BOPOTHHM OCMOC € OJIHIEI0 3 HAWJOCKOHAIIINX 1 SKICHUX
TEXHOJIOTIA JIsl OYMIIEHHS BOJM BiJI COJIEM >KOPCTKOCTI Ta IHIIUX
JIOMIIIIOK TIpY BUPOOHMIITBI nuBa. [{ell MeTo Mae CyTTEBI MepeBaru B
MOPIBHSIHHI 3 10HOOOMIHHMMHM TIpoliecamMu. Tak, 3 JOMOMOTIOIO IbOTO
METOJTy 3 BOJM BHUJIAJISIFOTHCS KOJIOIAM, MIKPOOPIraHi3MU Ta OpraHivHi
MoJiekyau. KpiMm 11poro, BUKOpHCTaHa ISl pereHepaiili Bojga MOXKe
OyTM BUKOpUCTaHA HJIsi BUPOOHMUYMX IMiJIeH, B TOW dYac SK TpH
10HOOOMIHHOMY METO/Il BOHA HE YTHUIII3YEThCS.

Ha minnpuemctsi «ITuBoBapHs «Onuuish BCTAaHOBJICHA YCTAaHOBKA
3BopoTHOro ocMocy Mapku Nerex LPRO340-S. SIkicHi moka3HUKH
MiTOTOBIIEHOT BOAM 3 JOIOMOTOO IIi€l YCTAHOBKHA TPUBEICHI B
Tabnui 2.

Tabmnuis 2 — Opranonentuyti, G13MKO-XIMi9HI Ta MIKpOO10JIOT14HI
MOKa3HUKH M1ATOTOBICHOT BOAM

TToKa3HUK OnumwIs BUMIpY Bona mis TeXHOIOrYHuX Boz[a TUIS
nmotpe0d (MMBHA BOAA) | TEXHIYHUX IMOTPEO

OprasHosienTiyHi OKa3HUKU

Cwmak, 3amax | Oasu | 2 | 2
Di3UK0-XIMIYHI HOKA3HUKU

pH — 6,2 4.5

3arajgpbHa TBEPJICTh MT-€KB/ M’ 4.0 1,0

JIy>KHiCTb MI-EKB/IM’ 3.0 0,5

Kanpwiit Mr/am’ 55 10

Marsiii Mr/mm’ 20 10

3anizo mr/nm’ 0,01 0,01

Cyabharu mr/am’ 80 80

Xiopuan Mr/mm’ 80 80

OKHCHIOBAHICTD mr O»/am’ 0,32 0,4
Mikpo0i0JIoTi9HI TOKa3HUKH

MADAM KYO 50 50

BI'KIT KYO BIJICYTHI BIJICYTHI

[Toka3HUKM BOAM [JII TEXHOJOTIUHHUX TOTPEO KOPETYIOThCS
ITUISIXOM JIOJTaBaHHSI HEOOPOOJICHOT BOJIH.

[Ipu BUKOpPHCTaHHI 3BOPOTHOTO OCMOCY Ha BUPOOHUIITBI, BOMY, 1110
00pOOIISETHCS, TIONEPETHLO OYUIIYIOTh 3a JOIOMOTO (PUTBETpa TOHKOI
OYMCTKM 1 MOTIM MOAAIOTh HACOCOM BHUCOKOIO THUCKY Ha OCMOTHUYHY
MeMOpaHy 3 TOJiaMiTHUX BOJIOKOH. Yucta Boga (mepMmear) MpOHUKAE
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yepe3 MeMOpaHy, a KOHIIEHTPOBAaHUM PO3YMH (KOHIIEHTPAT) BiABOAUTHCSI.
JUis miABMILIEHHS! MPOIYKTUBHOCTI BOMY MIJITPIBAalOTh; NPU JOIaBaHHI
CIp4aHOi KUCIIOTU YaCTHHA T1IPOKapOOHATIB MEPEXOUTh B Cyb(ary, a
JIOKCHJ BYIVICHIO SIKAM BHJIUIIETHCS, BUAAISAIOTH B 3porryBayl. J[ms
3aro0iraHHs OCAQDKEHHS B KOHIIGHTpATi COJeld TBEPJOCTI MOXKHA
nonasaty gocdar, sikuit 3aTpuMyeThesi MemOpaHoro. KoHtieHTpar MmoxkHa
BUKOPDHUCTOBYBaTd B SKOCTI TIPOMHMBHOI BOAM, a Takox (Iicis
KapOOHi3allii 1 3He3apaXKyBaHHs) — B IKOCT1 CTOJIOBOI BOIH.
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QUALITY AND SAFETY OF BOTTLED WATER

Kataeva S., D.Sc. Biol., Professor, Skorik C., Ph.D. Techn., Professor

Institute of Post-Diploma Training of the National University
of Food Technologies, Kiev

In obedience to the International association of butylated water
(BV): Butylated water, it water is proper the State standards and
hygienical requirements and packed up in a capacity for a sale and
consumption a man.

Thus such water must not contain additions of artificial origin and
podslastiteley. Flavours, extracts, essences of natural origin can be
added to water in an amount not higher than a 1 gravimetric percent.

On general solesoderzhaniyu a butylated drinking-water must not
exceed a 1 gramme/l. Butylated water is subdivided into: mineral,
cleared drinkable, gazirovannuyu and spring.

To the drinking-water, to packed up in a capacity, more rigorisms,
than to the drinking-water of the centralized water-supply, are produced.
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According to definition of The International Association of Bottled
Water bottled water is water that corresponds to State standards and
hygienic requirements and is packaged in containers for sale and
human consumption.

Requirements to drinking water packaged in containers are higher
than to drinking water of centralized water supply. One carries out
conformance evaluation (certification) of drinking bottled water by 55
chemical indices of 80 indices according to International standards.

Quality of bottled drinking water packaged in plastic containers
depends not only on the water source but also on the methods of
treatment and tare materials characteristics (bottles, packets, stoppers).

It was determined that in case of incomplete removal of organic
solvents and original monomers from plastic, rests of these substances
could escape into water. Other more toxic substances could be generated
as a result of oxidation processes during long-term storage of water.

Tare made of polyethylene terephthalate 1s used widely for
packaging of bottled water. It was determined that from this tare could
escape into water dimethyl terephthalate, ethylene glycol and
hardening agent of plastic — bisphenol-A (or diphenylol propane). The
major hazard in bottled water has bisphenol-A, that is used in
containers production from polyethylene therephthalate.

It was determined by the researches carried out in Sysin Moscow
Institute of Ecology and Hygiene of Environment using gas
chromatograph with capillary columns and chromato-mass spectrometer
that acetaldehyde, methanol, isobutyl alcohol and butyl alcohol escape
into bottled water (nearly 15 chemical compounds totally).

It is necessary to control migration into water of a monomer —
diphenyl propane, phenol and residual solvent chlorbenzene in case of
use of tare on the basis of polycarbonate. If other monomers are used
in technology of polymer production control of their escape in water
1s necessary condition.

Study of some bottled water brands in plastic containers shows
influence of stoppers on smell and some times on water color also.

Different high-boiling amines and amides were found in bottled
waters depending on ion-exchange resins and membranes on their
basis used for purification. These compounds appear in water due to
presence of residual nitrogen-containing monomers depending on
resin washing method.
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Phenol, naphthalene and aldehydes were detected in some samples
of bottled water depending on nature and method of production of
active carbons that are used for water treatment. First of all these
substances have a direct influence on water organoleptic properties.

Conclusion

It is necessary to carry out additional analyses for 2-5 indices for
possibility evaluation of organic substances migration from plastic tare
during study of bottled packaged water safety according to SanPiN
2.2.4-171-10.
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JAOHIJIBHICTD 3ACTOCYBAHHA KATIOHITIB JUJIA
SHE3AJIIBHEHHA ITPUPOAHUX BO/ ITPU HU3bKUX
KOHIEHTPALIAX 3AJII3A

Teepaoxiio M. M., acnipant, I'omenst M. /I, 1.T.H., npodecop

HanionanbHuii TexHiuani yHiBepcuTeT Ykpainn « KuiBcbkuid
NOJTeXHIYHUI IHCTUTYT», M. KHiB

OCHOBHMMH J[KepelaMH TOCTauaHHs MUTHOI BOAM B YKpaiHi €
MIOBEPXHEB1 BOJONMU Ta apTe3iaHchki cBepanoBuHu. OmHa 3 mpobiem
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MOB’SI3aHUX 3  SKICTIO BOAW IMJA3EMHUX JDKEpENl BHUKJIMKaHA
MPUCYTHICTIO B Hill CIIOJIYK 3aJ113a, a TAKOXK IMIJIBUILIEHOIO KOPCTKICTIO
Ta MiHepamizaiiero. Croiayku 3ajii3a NOTPaIusIFOTh Y M1J3eMH1 BOJIU 3a
paxyHOK PO3YMHEHHS Ta BUBITPIOBAHHSA 3aT130BMICTKUX mopia[l].
HasBHicTh y BoOml 3aiiza poOMTH BOAY HENPHUAATHOIO  JUIS
BUKOPHUCTaHHS B MOOYTOBHX Ta TEXHOJOTIYHUX IIIAX. 3a HOPMaMH
JCanlliH 2.2.4-171-10 y nuTHIA Boxl 3ajli3a MOBHMHHO OyTH He
oubnre 0,3 MF/I[M3 X

Bupanenns 3amiza 3 BOOM - OJHE 13 CaMUX CKJIAJHHX 3aBIaHb.
Hacamnepen, BuOip TOro 4M 1HIIONO METOAY 3HE3ATI3HEHHS BOAU
3aJIKUTh BiJ] KOHIIEHTpAIII] 3aJ1i3a Ta MPUCYTHOCTI CYMyTHIX KaTlOHIB Ta
a"ioHiB.  J[o cpOromHi 10HOOOMIHHI MaTepiadl JOCHUTh IHPOKO
BUKOPUCTOBYIOTBCSI B TEXHOJNIOTIAX 3He3aizHeHHs Bomu[2]. Ilpore,
3aJIMIIAETHCS HEAOCTAaTHHO BHBUEHUM BIUIMB 10HIB JKOPCTKOCTI Ha
copOlL1it0 10HIB 3aJli3a HA KAaTIOHITAX B 3JICKHOCTI B/ CIIBBITHOIIICHHS
KOHIIEHTpallli JaHUX 10HIB Y BOJAL 32 BUCOKMX KOHIIEHTpAIlld 10HIB
JKOPCTKOCTI Ta 10HIB 3aji3a B BOJHOMY CEPENOBUINl TPH iX
€KBIBAJIECHTHOMY cCHiBBiTHOIIEeHH] 4:1[3] B i0HOOOMIHHOMY Marepiaii
CIIBBITHOIIICHHSI MK COPOOBAHMMU 10HAMHM YKOPCTKICTI 1 3a7113a CKIIa/1a€
4,5 misg 10HIB Fe*" i 34 mia 10HIB Fe’™ Tobro iomm Fe’" nmemo
MOCTYMAlOThCA TI0 CEJIEKTWBHOCTI 10HAM KaJbIIIO, a 10HH Fe’*
NPYBUIIYIOTh IO CEIEKTUBHOCTI 3 10HAMM >KOPCTKOCTI. [IpakTuuHo Tak
camMo OnMM3bKI MK COOOIO CHIBBIJIHOIICHHS KOHIIGHTpAIliii 10HIB
OpcTKOCTi i ioHiB Fe’' y BoqHOMY po3umHi i B ioHiTi mpn cop6yii 3amiza
i3 BOIH 3 OPCTKICTIO 4-5 MI-eKB/IM’ TIPU KOHIIGHTpALLii ioHiB 3ai3a 15-
35 Mr/z[M3 Ha karioHitax KY-2-8 ta Dowex Mac-3[4]. B iboMy Bumaaky
MIPU BIJTHOILIIEHH] )KOPCTKOCTI 0 KOHIICHTpAITii 10HIB 3aJ113a B po34nHi 4,3
CHIBBIHOIIIEHHS IMX TapaMeTpiB B 10HITI ckiagae 3,2. Y maHomy
BUIIQJIKy CEJEKTUBHICTD 10HITY IO 10HAX 3aJ113a € IUTKOM 33JI0BUIBHOIO.

Jliia omiHKM e(EeKTUBHOCTI 10HITIB MPY BUIYYEHHI 10HIB 3aji3a 13
NPUPOAHUX BOJ 32 HHU3bKHMX KOHIIEHTpaIllil 3aii3a Oynd MpOBEIEHI
JOCTIDKEHHST TI0 3HE3aII3HEHHIO BOJOMPOBIIHOI BOAM 13 YKOPCTKICTIO
nopsiaka 4 MI/IM° TIpH KOHLIGHTpALLi ioHiB 3ami3a 0,5 mr/mm’. Copoiito
MIPOBOJIWIIM Ha ¢1a00- KUCIOTHOMY KaTioHITI Dowex Mac-3 B kuciiil Ta
Na' dopwmi. ITpy 11bOMy Kpallli pe3yssTaTi OTpUMAIIH IIPU BUKOPHCTAHHI
KaTioHiTy B Na' (opMi 5K 110 MOM’AKIIEHHIO, TaK i O BUTyYEHHIO iOHIB
3aim3za. KoHieHTpartii ioHiB 3am3a 3au3uiacs jgo 0,05 -0,15 MI/oM , a
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ioHiB  kopctkocti 0 0,05-0,12 MF-GKB/I[M3. CriBB1IHOIIIEHHS
€KBIBAJICHTHUX KOHIICHTpALIA 10HIB >KOPCTKOCTI Ta 3ajli3a y BOJI MPH
npOMy ckiafamu 179,2, a CHIBBIIHOIIEHHS JIaHUX I10HIB B 10HITI
cknagano 201-205, 1mo CBIAUMTH PO 3HIKEHHS CEIEKTHBHOCTI 10HITY
Mo 10HaM 3aJli3a MpH iX 3HIKEHHI KoHIeHTparii. [Ipu BukopucTaHHI
KaT1OHITY B KUCIIIH (hopMi KOHIIGHTpAIIis 10HIB YKOPCTKOCT1 3HU3HUJIACS 10
0,2-0,7 Mr-exB/IM’, a ioHiB 3aiza 10 0,05 -0,25 mr/mn’. TIpH 1s0My Iipu
BUKOPUCTaHHI 10HITY B Kuciii ¢popmi pH Bonm 3um3mBCs 110 3-3,7, a npu
3aCTOCYBaHHI 10HITY B Na' dbopmi pH Bogu nocsraB 9,8 -11,25, mio
OB 513aHO 13 BUAUICHHSAM BYTUTbHOI KHCJIOTH IIPU 3aCTOCYBaHHI 10HITY B
Kucii (opmi Ta YTBOPEHHS KapOOoHaTy 1 TiApokapOOHATy HATPIIO MpU
3acTocyBaHi #oro B Na' dopmi.

[TomiOHI 3a1€XHOCTI OTpUMAJIH 1 TIPH 3aCTOCYBaHHI KaTioHiTy KVY-
2-8. EkBiBaJieHTHE CIIBBIJIHOIIIEHHSI KOHIICHTpAIlli KOPCTKOCTI Ta
10HIB 3aJ1i3a y BOJI1 B JIAHOMY BHUIIAJKy csArajio 196, a CriiBBIIHOIIIEHHS
MIDX KUTBKICTIO COpOOBAaHUX 10HIB KOPCTKOCTI Ta 3aJii3a B 10HITI OYyJO B
Mexkax 207-228. OcoOauBICTIO IILOTO KaTIOHITY € Te, 0 HE3aJIEKHO
Bi7 (hopmu BiH 3abe3neuye 3HMKEHHS >xopcTkocTi 70 0,02-0,12 mr-
eKB/,I[M3. B 1miioMy MokHaA BiIMITHTH, IO 13 3MIHOKO KOHIIEHTpAIlii
3amiza Big 0,5 MI/IM° 10 OIIBII  BUCOKHX KOHIICHTpAIlIil €MHICTh
KaTIOHITIB T10 10HaX 3a1i3a B [IPUCYTHOCTI 10HIB dKOPCTKOCTI TOJIOBHUM
YUHOM  3aJIeKUTh BiJ  CIIIBBIJ{HOIICHHS  KOHIICHTpAIll  10HIB
KOPCTKOCTI 1 3aJ1132 Y BOJHUX PO3YMHAX.

Buxonsum 3 11p0ro MOXkKHa CKa3aTH, 110 3aCTOCYBaHHS KaTIOHITIB
JUTS. BUTYYCHHS 3aJ1i3a 3 TPUPOTHUX BOJ IIPH HU3BKUX KOHIICHTPAITISIX
3ali3a HEeMOIUIbHE, TOMYy IO TOJOBHMM YHHOM €MHICTh 10HITa
BUKOPHUCTOBYETHCS JUIsl COPOIlli 10HIB YKOPCTKOCTI 1 JIMIIIE HE3HAYHA
JI0JIsl EMHOCT1 BUKOPUCTOBYETHCS JJIsl BIUIYUYEeHHA 3aii3a. B minomy 1ie
COPUYMHSE TEPEBUTPATy PpEareHTy Ha pereHepaunilo  10HITY,
YTBOPIOIOTHCA BEJIMKI 00’€MU pEereHepaliiHuX PO3YMHIB, SIKI BAXKKO
YTWII3yBaTH, Ta CTBOPIOE MPOOJEMU MPU KOPEryBaHHI KOPCTKOCTI
BOMIM, sKa TIOM SIKIIYETHCSI O 3HAYCHb HIDKYMX PETIaMEHTOBAHUX
HOPMAaTUBHUMH JJOKYMEHTaMHU.
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RISK ANALYSIS FOR POLLUTED DRINKING WATER

0. A. Sagdeeva, Master of ecology,
A. L. Tsykalo, Doctor of Chemical Sciences, Professor

Odessa National Academy of Food Technologies, Odessa

Currently, the most promising and justified by the danger level
assessment in the case of the environment pollution is the use of the
risk’s concept. However, the well-known and officially recognized
ones are the justified on these concept methods of assessing danger
levels in cases of accidental releases of environmentally hazardous,
toxic, explosive and flammable contaminants into the atmosphere.

In this paper we propose a method for estimating the level of risk
associated with the use of contaminated drinking water.

The proposed method has the following advantages: 1) the validity
and value, due to the use of statistically valid data; 2) the proposed
method does not contradict, as it is consistent with the assessments
officially accepted in Ukraine at the legislative and regulatory level; 3)
this method can be successfully used for the determination of the three
types of risk - territorial, individual and social, stipulated by the
legislation and regulations of Ukraine.
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According to regulations of Ukraine in all cases the risk of
accidents at high risk for the population 1s recommended to be
considered perfectly acceptable at levels: the territorial risk R, < 107,
the individual risk R; < 10, the social risk R.< 107,

As the social risk criteria may also be used an expected number of
deaths in a dedicated area outside the facility sanitary protection zone
(FSPZ) (in a city, a town, a village, on the territory of enterprises and
organizations that are in the industrial area, etc.) at 100 residents (Mp).
It is recommended to be considered perfectly acceptable Mp <107

It is recommended to be considered an unacceptable:

R, > 10 for the territorial risk outside the FSPZ, which is
composed of at least one object of increased danger;

R; > 10° for the individual risk - for the person who is in a
particular region outside the FSPZ;

R, > 107 for the social risk of death more than 10 people for one
year in a dedicated area outside the FSPZ or My > 107

The territorial risk in the k-th point of the space on a dedicated
source of danger according to the "Manual on the study of hazards and
quantify the technological accidents":

Rt’t(:Pbij'Pum'Paf'Pcka (D

where Pj; 1s the conditional probability of an accident on the 1-th
source in the implementation of the j-th triggering event; P,, is the
conditional probability of the possible accident consequences; P, is
the conditional probability of one of the possible accident types; P, is
the conditional probability of lethal outcome in the k-th point of the
space.

The individual risk of a person death at the point k, living in the
considered region:

R = Rf - Ry, )

where RX is the probability of a person staying in the k-th point of
the space.

The individual risk of living in the region is found by summarizing
the individual risks on the territory.

The expected number of deaths for one year in the considered
region Mp, as well as the social risk, is determined by the value of
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territorial risk in a selected region, and population density. In our case,
the ratio of (1) we can present in the form:

Riltczpbum'Paf'Pcka 3)

The value P,,, we can find from the dependence of the /gl¥ on the
lgQ (Fig. 1).

tg W,

Figure 1 — The

dependence of the water
pollution probability WV,
on the spill total volume

ﬁg(l Q

A method for determining the value of the risk R is used for the
three most urgent cases:

1. If the contaminant concentration in the water is known and it is
the same at all points in the aqueous volume. This case is typical,
when the water is in the tank or pond, where the equilibrium
concentration of impurities was established (throughout the volume of
the tank or pond). This is the simplest case, when for the definition of
the R it is enough to get information about the dependence of the
disease or body death probability from harmful impurities
concentration (Fig. 2, 3).

& W,

Figure 2 — The typical dependence of
the disease or body death probability
W on pollutant’s concentration C
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Figure 3 — The typical dependence of the
concentration C on the distance X from the
polluter

X

2. If the concentration of harmful impurities in the water body will
change in the amount and in time. And this change is due to the nature
of the impurity source (point, linear, areal, standing or with a complex
emission dynamics, surface or underwater), as well as the
hydrodynamic characteristics of the water body (depth , surface or
underwater currents, especially the coast or limiting reservoir wall,
etc.)

3. If the concentration of harmful impurities in the volume of water
body varies in time and space on the volume of water as a result of an
accidental release of the impurities. And this change is due to the
emergency nature of the source of impurities (point, linear, areal,
standing or with a complex emission dynamics, surface or
underwater). This is the most complicated case, when the definition of
the R requires additional information about the probability of the
corresponding accidental release or spill into the reservoir (the Farmer
rule, Fig. 1), as well as the use of turbulent diffusion theory to
determine the distribution of the concentration of a tracer field in the
volume of water body based on the given situation above-mentioned
features.
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SODIUM-ZEOLITE SOFTENING OF WATER IN
BEVERAGE PRODUCTION

Sorokina K.O., Fedorenko T.I., asist.

National University of Food Technologies, Kyiv

The term water quality is used to describe the condition of the
water, including its chemical, physical and biological characteristics,
usually with respect to its suitability for a particular purpose e.g.
drinking, production etc.

Water is often the primary ingredient of beverages. The quality and
composition of water can have a significant effect on the quality and
taste of beverages.

One class of impurity that is of special interest is "hardness". Hard
water 1s water that has high mineral content. Hardness is most
commonly expressed as milligrams of calcium carbonate equivalent
per liter, water containing less than 60 mg of calcium carbonate per
liter generally being considered as soft. Although hardness is caused
by cations, it may also be discussed in terms of carbonated
(temporary) and noncarbonated (permanent) hardness.

The great economic importance of water softening has created a
large and thriving industry that utilizes a number of proven methods
based on well-established scientific principles. Many beverages
production companies have found ion-exchange softening, in which
"hardness" 1ons trade places with sodium and chloride ions that are
loosely bound to an ion-exchange resin or a zeolite, to be the most cost
effective way to produce quality water for their purposes.

Zeolite resin exchanges sodium for calcium and magnesium. The
following chemical reactions show the exchange process, where X
represents zeolite, the exchange material.

Removal of carbonated hardness:

Ca(HCOy), + Na,X - CaX+2NaHCO;

Mg(HCO;), + Na,X - MgX+2NaHCO,

Removal of non-carbonated hardness:
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CaSQO, + Na,X — CaX+ Na,SO,
CaCl, + Na,X — CaX+2NaCl ,

MgSO, + Na,X ->MgX+ Na2864
MgCl, + Na, X —MgX+2NaCl ,

These reactions represent cation exchange, the exchange of
positive ions. To replenish the sodium ions used, units need to be
regenerated with material containing high amounts of sodium,
normally salt brine. This allows the resin to be reused many times. lon-
exchange does not alter the water’s pH or alkalinity. However, the
stability of the water is altered due to the removal of calcium and
magnesium and an increase in dissolved solids.

YK 628.161.08537.6

BILIMB AKTUBOBAHOI MATHITHUM ITOJIEM BOJIU
HA AKICHI HOKA3ZHV KU CBIZKOBIAKATUX COKIB

MuxaiinoBa K.A., acnipant, Tenexenko JI.M., 1.T.H., npogecop

Onecbka HAllIOHAJILHA aKajgeMisi Xap4oOBHUX TeXHOJIOrI, M. Oneca

KynaxoBani Ccokyd Ta Hamoi B 3HAYHO OUIbLIM Mipl, HIDK
MOHOTIPOAYKTH,  3/1aTHI  3aJ0OBOJIBHUTH  MOTpedy OpraHizmy y
(GI310JIOTIYHO ~ AKTUBHUX — CIIONMYKaX, MO OOYMOBJIEHO YHCICHHUM
PI3HOMAHITTSM  BJIAQCTMBOCTEM  IHIPEIEHTIB. Taka  KOHIEMIIs

pearizoBaHa HaMU Ha TPUKJIIa I 0araTOKOMIIOHEHTHOTO
CBDKOBUYABJICHOTO COKY, OTPUMAaHOTO 3 TIOMIMPEeHOi B  YKpaiHi
CHPOBUHH.

Cik 3 s0myk Jomomarae O370pPOBUTHCS, OUMCTUTH OpPraHi3M 1
nigHaTd HacTpiil. IlexktuH 3 g0dMy4HOro COKy HOpMaiizye poOOTy
KUAIIKIBHUKA. BHCOKMII BMICT I[yKpIB 1 OpPraHIYHUX KHUCIIOT CIIPUSE
IIBUJKOMY BIJHOBJICHHIO Tichsi (I3UYHMX HaBaHTaxeHb. Cik
OCOONTMBO KOPUCHUW TIpU HENOKPIB’i, TacTpuUTi 31 3HUIKEHOIO
KHCIIOTHICTIO [1].
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MopkB’aHHI CIK 3a0€3Meuye OpraHi3M JOCTaTHBOI KUIBKICTIO
dbochopy Ta cipku. BitamiH A CTUMYNIO€ PICT YEPBOHUX KPOB’SIHUX
TUIENh 1 HOpMai3ye CKIaJ KpoBi. Takoxx MOKpallye emniTeni3allilo,
aKTUBY€ BHYTPIIIHHOKIITHUHHI OKHCHO-BIAHOBHI TPOIIECH, PETYIIIOE
BYIJICBOAHMM OOMIH, Ma€ JIETKY Mociadooay Aito [2].

Cik Oypsika cripusie 30UIBIIICHHIO KUTBKOCTI YEPBOHHMX KPOB HHX
TUICLb, 110 € BAKJIMBUM I 30€pekeHHs (YHKINM KpOBi, [y>Ke
KOPHUCHUI MPH TIEPTOHIT Ta IHIMX CEPUEBO-CYAMHHUX 3aXBOPIOBAHHSIX,
a TaKkoK 3aBSIKM HASBHOCTI IHIIMX OIOJIOTIYHO AKTUBHUX CHOIYK —
YyJIOBHIA 3aC10 OUUIIICHHS TIEYIHKHU, HUPOK 1 )KOBYHOTO Mixypa [2].

YopHorutiiHa ropoOrHa — CIPABKHE JHKEPENIO KOPUCHIX PEYOBHH.
Bona mictuts Oararmii kommuieke BitamidiB (P, C, E, K, By, B,, Bg, -
KapOTHHY), MaKpo- 1 MiKpoeneMeHTIB (0op, 3aj1i30, MapraHeib, Mijb,
MonioaeH, GpTop), ykpiB (IVIHOKO3a, caxapo3a, GPyKTo3a), IEKTHHOBUX
1 nyOutbHUX pedoBUH. JIiKyBaibHI BJIACTUBOCTI YOPHOILTITHOL
TrOPOOMHU CHPUSIIOTH 3MIIIHEHHIO CTIHOK KPOBOHOCHUX CY/MH,
MOKPAIIYIOUH 1X MPY>KHICTh Ta €1aCTUYHICTb [2].

3riIHO 3 HOpMaMH CIIOKMBaHHS HEOOX1THO, 00 Haroi B MOBHIN
Mipi 3abe3nedyBai  J000BY TOTpedy y (Di3i0MoriyHO aKTHBHUX
cnonykax [3].

MetooM JIIHIMHOTO TPOTpaMyBaHHS IPOBEACHO ONTHUMI3ZAIIIO
KOMIIOHEHTHOTO CKJIaly KYIa)KOBAaHOTO HArolo, IO CKJIANa€ThCs 3
COKIB  sA0IIyK, MOpKBM, OypsIKy Ta YOPHOIUIIAHOI TOPOOMHHU Y
CIBBIIHOIIEHH1, HABEICHOMY B Ta0II. 1.

Tabnuis 1—- OnTuManbsHa perentypa Haroro

CxkJ1a 1 Hanoro, cM”
BypsikoBnit | Cik 3 YODHOIUTIAHOT Cymapruii
SA6nyunnii cix  [MopkB siHUH CIK M 00’eM
CIK ropoOuHH
35 63,2 63,25 38,35 199,8 cm’
Cxkiap Hamoro, %
17,5 31,6 31,7 19,2 100%

3a JIOMOMOTOK JOCIIKEHb, NPOBEJACHUX paHime [4], Oyino
BCTAHOBJICHO, 1[0 HAWOUIBII MO3UTUBHOKO Oy/e [l CBIXKOBUYABICHUX
COKIB Ha OpraHi3M, SKIIO HJs iX PO3BEACHHS BHUKOPHUCTOBYBATH
MiATOTOBIIEHY BOIY, @ caMe€ BOXIy, OOpoOJeHy y MarHiTHOMY IIOJI.
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JloBeneHo, 10 caMe y Mepioj METacTaObUIbHOrO CTaHy BOJa Mae
OUIbIIly KIITUHHY HPOHUKHICTh, TOOTO €JIEKTPOMarHiTHa OOpoOKa
BOJIM MPU MEBHUX MapaMeTpax MOKpallye ii MPOHUKHICTh y KIIITUHU
POCIMHHOTO MOXOKEHHS.

Bogna, 110 npoiinuia monepeaHo 00poOKy B MarHiTHOMY TIOJII TPH
Hafpy>keHHOCTI 55 KkA/M, Oylla BHUKOpPUCTaHa JJisi PO3BEIACHHS
CBIKOBIJKaTHX COKIB 3 METOIO MIAHATTA iX (iT-pakropy. [TigBumienHs
03/I0POBYOI /i1 PO3BEICHUX COKIB 1 HAIOIB 3/I1IMCHIOBAJIOCS 32 PaXyHOK
3MEHIIICHHS TIIKEMIYHOTO HABAHTAXKEHHS Ta 30UIbIIEHHS aKTUBHOCTI
10HiIB. [{e Moke OyTH BU3HAYEHO Yepe3 MOKa3HUK OKHUCHO-BIJHOBHOTO
noreniiany (OBII) mis Buille HaBEJEHHOTO KyMa)KOBAHOTO HAIORO
(Tabm.2).

Tabnuis 2 - Jlunamika OBII kynaskoBaHoro Hamoro

KynasxoBauuii Hamii Eh, MB Smenmenns Eh,%
Heob6poOnenmii 155 -
OMarsiyeHui 143 7,7
OMargiuyeHui 3 1ogaBaHHAM
10% axTMBOBaHOI BOIK 139 103

BucHoBoK

Po3BefieHHsST CBIKOBIIKATMX COKIB Ta HAaloOiB aKTUBOBAHOI Y
€JIEKTPOMArHITHOMY MOJ1 BOAOIO 3MiHIOE €l1eKTPO(I3UUHI MOKA3HUKH
SIKOCT1 TOTOBOTO TIpoAyKTy. [{onaBanns 1o Hamoro 10 % omarniueHoi
Bomu  3MeHmye ioro OBII na 10,3 %, mo copse kpamomy
MPOHUKHEHHIO KOPUCHUX PEUYOBUH Yy KIITHUHHU OPraHi3My JIIOANHMU.
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OCOBJIMBOCTI KABITALHIMHO-®JIOTALIAHOIO
BUJIYUEHHSI HATPIIO OKCAJIATY 31 CTIYHUX BOJ
HIKIPSIHUX BUPOBHULITB
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acmipant, Muux P.B., K.T.H.

Hauionaabuuii yHiBepcurtet “JIbBiBcbka nmoJjirtexHika”, M. JIbBiB

JluHamika 3pOCTaHHS HACEJICHHS IUIAHETH CBIAYUTH  TIPO
HEOOX1IHICTh IHTeHCHU(IKAIT PI3HOMAHITHUX TaTy3el POMHCIOBOCTI. B
Nepiury 4Yepry L€ CTOCYETbCS THX Taly3ed, siki CIOpsAMOBaHI Ha
3aJI0OBOJICHHSI TIEPBUHHUX TIOTPEO JIFONWMHU, — XapuoBOi Ta JIErKOl
nmpoMuciaoBocTi. OpHaKk  IHTEHCHBHA  JISUIBHICTH  IMIAIIPHUEMCTB
BUIIIC3a3HAYCHUX TaTy3ell HEMHUHYYE TIOB’sI3aHA 3 YTBOPEHHSIM BEJTHKO1
KUTBKOCTI BIIXOIIB, SIK1, SIK TIPABUIIO, € PIIKO(A3HUMH CEPEIOBHUIIIAMHU.

Oco0mBO  aKkTyaabHOIO Ha CHOTOAHI € TMpoOJieMa OYHUIICHHS
BHCOKOKOHIICHTPOBAHUX CTiYHHUX BOJ, IO MICTITh 3a0py/IHIOBaYi
PI3HOTO CTYNEHs JUCHepCHOCTI. [0 Takux BOj HajeXaTh CTIYHI BOIU
HIKIPSIHUX BUPOOHUIITB, 10 € OaraTOKOMIIOHEHTHUMH CHUCTEMaMHU.
CrekTp 3a0pymHIOBaYiB y BOJAaX IIKIPSHUX 3aBOMAIB HAJI3BUYANHO
mmpokuil [1]: B Cyib(aTHOI KUCIOTH, Kalil0 JIUXPOMAaTy, CHOIYK
Harpito (cyibdary, cynbdity, rinocynbdiry, OKcajaTy), aMOHIIO
cynb(dary, KaJbIIMHOBAaHOI CONW, BamHA JO TaHIJIB, CHHTaHIB,
cunreTnytux [TAP, racy, MeTiIoBux ectepiB OpraHiyHUX KHCJIOT TOIIO.

Tpamuifiiiai TEXHOJIOT1 OUMINEHHS TaKUX CTIYHUX BOJ €
HU3bKOE()EKTUBHUMH, OCKUIbKH NOTPEOYIOTh CTBOPEHHS
ONTHMAJIEHUX YMOB (TemmepaTypu, BeauuauHd pH cepemoBuia) st
BUJIYYEHHS] TOTO YW IHIIOTO 3a0pydHioBa4ya. 3ampoOroOHOBaHA
KOMOIHOBaHa  KaBITaIlMHO-(IOTAI[IiHA  TEXHOJIOTIS  OYHMIIECHHS
piakoda3HUX CepeloBMINl BiJ JUCHEPCHUX YACTUHOK [2], 110
nependoavae TeHEPYBaHHS KaBITaLIMHAX OyIp0aIIoK y
TIpOIMHAMIYHOMY CTPYMEHEBOMY KaBITAaTOpi, iX PICT, Myibcallli Ta
CIUIECKYBaHHS 3 YTBOPEHHSM OyjibOaIlllOK JAPYroro Ta TPETHOro
MOKOJIIHb, SIKI W CHPUYMHSAIOTH edekT ¢uoTamii 3a0pyaHIOBaviB.
KagiTariss € 3aco000M JIOKaJTbHOTO KOHIIEHTPYBaHHSI €HEPrii BUCOKOI
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ryctuan (1...10"°  kBr/m’) [3], mo inTeHcudikye mporecu
MacoOOMiHY Ta XIMIYHOI B3a€EMOJIII.

JIJisi IpUroTyBaHHS IMITaTy CTIYHUX BOJI LIKIPSHUX BUPOOHUIITB
BUKOPHCTOBYBAJIM HATPIIO OKCaJlar, SIKUA € MPOTPaBOIO B Mpolecax
MyONleHHsl IIKIpY ¥ yTBOPIOE 3 BOJAOIO CTIMKY KOJOIJHY CHCTEMY.
KonreHTpariiss Harpir0 OKcajary y BOIl cTaHoBuja 1 /oM. s
BWJIYUYEHHS 3a0pyAHIOBaya J0 IMITary J0JaBajd CTEXIOMETPUUYHY
KUIBKICTh OCBITJIEHOT YaCTUHU BarHsHOTO Mojioka 3 BMictom Ca(OH),
1,5 r/mv’. Bsaemonis HaTpilo OKcamarty 3 KalbI{il0 TiJpOKCHIOM
OMKCYETHCS TAKUM PIBHSIHHSIM pPeaKiiii

Na,C,0, + Ca(OH), — CaC,0, { +2NaOH, (1)
a00 B 1I0HHOMY BUIVISIII
C,0; +Ca(OH), — CaC,0, ¥ +20H" @)

droTalio MaJToOpO3YMHHOTO MPOIYKTY B3aEMOJI HATPIIO OKCaaTy
3 KaJbIIK TIIPOKCUAOM 3IIHCHIOBAIM Y CYMIIIEHOMY arapari
KOJIOHHOTO THITY, SIKMM CKJIaJlaBCsl 3 JBOX YAaCTHH: HIKHBOI —
CTPYMEHEBOI'O KaBiTaropa 3 CHUCTEeMOI NPO(UILOBAHMX COMNEN Ta
BEpXHBbOI — (uoTarliiinoi. TpuBamiCTh KaBITAIIMHOTO OOPOOJICHHS
PEaKIITHOTO CcepeloBUIlla “‘HATPIK0 OKCANaT-KaJbILII0 TiAPOKCUL
cranoBuina 30 xB. VYmpojoxk o00poOneHHS BiaOuMpaid Mpoou
CepelloBHINa 3 1HTEpBajIOM S5 XB. BuMiproBaJid 3HAYE€HHS ONTHUYHOI
ryctuHu 1npo6 ¢goroxoaopumerpom KOK-3, sikuii npairoBaB y pekumi
Hedenometpa (moBxuna xBuial — 340 um). Benmuuuny pH cepenoBuiia
¢ikcyBanu 3a jonomorow pH-merpa tunmy 150 M 3 koMOiHOBaHUM
enexrpogom DCKII-08M 1.

Sk B1IOMO, KaJIBIIIO OKcCajaT € KIHIEBUM IMPOAYKTOM B3a€EMOJIIi
HATPII0 OKCAJNaTy 3 KaJbIII0 TIAPOKCHIOM. Y IJIy’)KHOMY CEpelOBUIII
(3a pH>9) yTBOpIOETHCS MUTIApAT KaJbLIIO OKCajary, KU IIBHJIKO
TpancopmyeTbess  y  MoOHoriapar. HarpiBanHs MoHOrigpary B
miana3zoHi temmnepatyp Big 313 mo 493 K npusBoguTh 10 yTBOPEHHS
0e3BOJHOrO Kaubliio okcanary [4]. ToMy sl cHnocTepexeHHs
JAHIIOTa  TMOCHIIOBHUX  (DI3UKO-XIMIYHHUX  TEPETBOPEHb, IO
BKJIIOUAIOTh 1 KPHUCTaNI3alil0 HOBOi ()a3h, BUKOPHUCTOBYBAIU
ontuyauil Mikpockon Carl Zeiss JENA 3 200-kpaTtHuM 301TbIICHHSIM.
JIJ1s 11bOTO YacTUHY KOKHOI 3 TIpo0 cepenoBuina (V' =5 mi) HaHOCUITU
HAa TOAMHHHMKOBE CKJO 1 BHUCylmIyBad 3a Temmeparypu 378 K
BITPOZOBXK JIBOX TOJIMH.
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JlonaBaHHs 10 HATPIIO OKCajary KajibLilO TiIPOKCHUILY CHPUUUHSIE
3poctanHs BennuuHu pH cepenosuiia Big 7,6 1o 12,0. BctanosieHo,
o0 y Mepir 5 XBUJIMH KaBITAIITHOTO OOpOOJIEHHS B10YBaIOTHCS
MOBHE PO3YMHEHHS HATPII0 OKcajlaTy Ta XIMIYHA B3a€EMOJIS MIXK
HATPII0O OKCallaTOM Ta KajbI[il0 TiAPOKCHAOM. 10-XBUIMHHE
KaBiTalliiHe OOpOOJICHHSI TIPU3BOAWTH JO YTBOPEHHS KPHCTAJIB
xpecronoaionoi gopmu 3 posmipom 0,1 MM, 0 XapakTepHi s
MOHOTIJIpaTy KaJbllilo okcaiary [5]. Bracmigok 30UIblIEHHS
TPUBAJIOCTI KaBITAIIHHOTO OOPOOJICHHSI pO3MIp KPUCTAIIB 3pOCTAE JI0
0,6...1,0 mm.

3 METOI0 BIJIUICHHS KPUCTaJIiB MOHOTIApPATy KasbI{il0 OKCalary
1HITy YacTUHY KOkHOI 3 mpoO (V' = 50 mi) ¢iasrpyBasm uepes
nosaMiiHu GUIBTp 3 JiamerpoM oTBopiB 0,2 mMrM. BumiproBanm
ONTUYHY TycTUHY (inbrpary. CTyMiHb BUIYYEHHS HATPIKO OKcanary (

0
@, %) oBumcIIOBATH 32 POPMYIIOH:

o= CN02C2046“x B CNa2C204d7 . 100%; (3)
CNa 2 C,046ux

J€ CNa2C2046ux — KOHOCHTPALlA HATPIXO OKCAJIATy Y BHXITHOMY
T3 . . . 29 3.
CCPCAOBHUII1 HATPI1I0 OKCAJIAT-KaJIbLIIO I'NAPOKCUT ', F/I[M . CNa2C204qb_

KOHILICHTPALLiSl HATPIFO OKcanary y QiIbTpari, r/am .

Jlnst iHTeHcudikari kaBiTaiiHuX SBUI Ta QIoTariitHoro eexry
TIPOIMHAMIYHOI ~ KaBITallli y peakiiiHe CEPeIOBUIIE BBOIWIH
HE3HAYHy KUIBKICTh MOBITPSA (2 % 1moao o0’eMy 00poOIHOBAaHOTO
cepenoBuila). PozunHeH1 ra3u, 3a ix HE3HAYHOTO BMICTY y PiJIKiil (a3,
BIJIICPAIOTL POJIb 3apOJKIB KaiTalli. CrocTepirajid yTBOPEHHS Ha
MOBEPXHI PIAVMHU CTAOUIbHOI MIHM arperatHoi CTpyKTypu. Bucota
mapy 1iHu ctaHoBuia 0,02...0,03 M. KinetTnuHa CTIMKICTh MiHU — 72
roj. YTBOpPEHY IiHY 30UpaJid B OKpeM1 EMHOCTI 1 BUCYIITyBaJIU 3a 378
K. 3anexHicTh Macu BHUCYHIEHOTO (DIOTOKOHLIEHTpATy (KaJIbLIio
OKcaJlaTy) BIJ TPHUBAJIOCTI KaBiTalIMHOro OOpOOJIICHHS HABEIECHO Y
Tabmuui 1.

Tabnuirs 1 — 3anexHICTh MacCu BUCYIIEHOTO (IOTOKOHIIEHTPATY BiJT
TPUBAJIOCTI KaBITAIIHHOTO 0OPOOTICHHS

TpuBamicTh KaBiTaliiHOTO
00pOOICHHS, XB. 3 10 15 20 25 30
Maca (I0TOKOHIIEHTpATy, T 1,387 12,863 16,025 16,922 |7,746 8,465
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HaiiOounpmii npupict Macu (PIIOTOKOHLEHTPATy, IO CTaHOBHB
3,162 1, B 1HTepBadl KaBiTamiiiHOro o0poOnenus 10...15 xB
3yMOBJICHUI YTBOPEHHSM YaCTWUHOK MOHOTIIPAaTy KaJIBIII0 OKCajary
TaKUX PO3MIpIB, IO CIIBMIPHI 3 pO3MipaMH KaBITallIMHUX OyIh0AIIOK.
[Tonmamnpiie 30UTBIIEHHS PO3MIPIB KPHUCTAIIB MOHOTIIPATy KaJbIliIO
cTeapary CHPUYMHSE CTEPUYHI MEPEIIKOAM JUIS iX 3aKpIIJICHHS Ha
MOBEPXHI OyJbOAIIOK 1, BIAMOBIIHO, MPU3BOAUTH JO 3MEHIIICHHS
IPUPOCTY MacH (PIOTOKOHIEHTPATY B YaCi.

BcraHoBimeHo, 1m0 BHACHIIOK 20-XBMJIMHHOTO KaBITAIIHOTO
O0OpOOJIEHHST PEaKIIiHOTO CepeoBUIla “‘HATPII0 OKCaJlaT-KaJIbIIito
TIAPOKCH” CTYMiHb BUWIYUEHHS HATPIIO OKcanary 3poctae Ha 9,9 % —
Biz 84,7 (st HeoOpoOIIeHoT TPodu) 110 94,6 Y.

BucHoBku

Jisi BWIIyYEHHS HATpII0 OKcajlaTy 31 CTIYHUX BOJ HIKIPSHHUX
BUPOOHUITB NEPCIIEKTUBHOIO € KaBITAllIHO-(IoTalliiiHa TEXHOIOTIS.
Bona gpae 3Mory BhopomoBk —20-XBWIMHHOIO  KaBiTal[liiHOTO
OOpOOJIEHHS! TOCSATHYTH CTYIICHS BWIYYE€HHS 3a0pyaHtoBaya 94,6 %.
Haii6inpmmit mpupict Macu (DIOTOKOHIICHTpaTY (KaJbII0 OKcaliaTy)
criocTepiraiy B iHTepBaii KaBiTaiiiiHoro oopoonenns 10...15 xs.
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YJIK 628.31:628.34

BUKOPUCTAHHSA TTOJIMEPHUAX
TOHKOBOJOKHUCTHAX MATEPAJIIB JUISI OYNCTKHA
BOJIU

Maxkcumenko M.O., Ycarwok C.I., K.T.H., JOLIEHT

HanjionanbHuii yHiBepcHTeT Xap4o0BHX TeXHOJIOTiH, Kui

st Yipaiau mpoTsaroM 6arathb0X pOKiB HaI3BUYAaWHO TOCTPOIO Ta
BKpail aKkTyaJIbHOIO 3aJIUIIAE€ThCS TpolieMa SKOCTI TMUTHOI BOJM.
bszbko 65% ykpaiHIlB BKUBAIOTh HETIPUIATHY JUIS CIIOKUBAHHS BOLTY.
[TprunHOIO € HE TUTHKK 3a0pYTHEHHS PIUOK, a i CTapi BOJIOTOHH, K1 BXKE
JaBHO TMOTPEeOyIOTh PEMOHTY U OHOBIEHHS. llepeBullieHHS BMICTy
3aj113a, Mapratifto, IPUPOJHUX OPTraHIYHUX PEYOBUH Ta KaJTaMYTHICTb €
XapaKTepHUMU JUIsl BCIX BOTHUX JpKepes B Ykpaini. [Ipobrnemoro Bcix
MOBEPXHEBUX BOJ KpaiHM € TOHAJ HOPMATMBHUM BMICT OpTaHIKH,
0co0MMBO piuku J{HIMpo, BOMY 3 SKO1 CIIOXKHBAIOTE 75% yKpaiHIIIB.

BuzHaueHHs MOMyCTUMHUX MEX 3MIHA BMICTY 10HIB BaKKHX
METaJiB y PpIYHUX BOJAax  OOYMOBIICHO pSAOM crerudiaHuX
OCOOJTMBOCTEH OCKUTBKM BOHU HE PYHHYIOTBCS y TaKMX BOJTHHUX
exocucreMax. [oHM MOXYTh OJHOYACHO MIrPIBaTU B PO3UMHEHOMY,
3BXKEHOMY 1 KOJIOITHOMY CTaH1 y BUIVISI/IL PI3HUX (POpM MIrpailii, siki B
CBOIO 4YEpry MAUIATBCS HAa YWCIEHHI TPyNu: 10HHI, KOMIUJIEKCH 3
OpPraHIYHUMU 1 HEOPTaHIYHUMH JIITaHIaMHU.

Pi3H1 opMu meTasiB AiFOTH Ha CTaH T1IPOOIOHTIB 1 SKICTh BOAM B
[IJIOMY TIO-PI3HOMY 1 Y4acCTO MOBHICTIO TIPOTHJICKHO, a BUIAUICHHS Ti€l
Yy 1HUI01 (DOPMHU E€JIEMEHTIB Ui aHali3y He 3aBKId MOXJIMBO. [[ns
0araThboX 10HIB METAJIIB III€ HE JI0 KIHIIS BCTAHOBJICHO 1X POJIb B TUX YU
THIITMX 010XIMIYHMX 1 (D1310JIOTTYHUX ITPOIIECcax.

JInst BUBEACHHS BaXKKUX METAIIB BUKOPHUCTOBYIOTHCS Pi3HI
METOAM: OCaJKEHHsI, COpOIlis, eKCTpakilis, xpomarorpadisa. OmHaxk,
OCHOBHMM METOIOM, Ha CHLOTOJHIIIHIA J€Hb € HOBI TEXHOJOII]
OYMILIEHHA  MUTHUX 1 CTIYHUX BOJ 3  BHUKOPHUCTAHHSM
BUCOKOC()EKTHUBHUX MaTepiaiiB Il BUJAJICHHS PI3HUX BUJIIB
3a0pyaHioBayiB. J[0 yuciia Takux marepiaiiB BITHOCSTHCS MOJIMEpPHI
TOHKOBOJIOKHUCTI Marepianu (IITM), oTpumani aepoirHaMiuHUM
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poO3IyBaHHAM 3 po3IniaBy. J[aHa TexHosoris nepeadadae GopMyBaHHS
BOJIOKOH MUISIXOM PO3AYyBaHHS PO3IUIABIICHOTO TOMIMEpPY TapsSIuM
MOBITPSIM 1 JIO3BOJISIE OTPUMYBaTH Marepiaii 3 HAWTOHIIUMHU
BoJIOKHAMU. [TOpiBHSHO 3 TpaHyILOBAHUMH COPOCHTAMH BOHU MAarOTh
OUIBII PO3BUHEHY MUTOMY MOBEPXHIO 1 HUKYMM TiApaBaiaHuit omip. L1
XapaKTePUCTUKHU HAJAIOTh JJAaHUM MaTepiajiaM BUCOKI (iIbTpalliiiti Ta
COpOIIIifHI XapaKTEPUCTUKH.

3 ycix BUIIB XIMIYHUX BOJIOKOH JOMIHYIOYE MICIE 3alMarOTh
nominponuieHosi (I11T) BomokHa. J{o ix mepeBar BITHOCATHCS CTIMKICTh
J0 JIi KHUCIIOT, JYTiB, MIKPOOPTaHI3MIB 1 HEBEJIUKY MUTOMY Bary,
MOXJIMBICTh €(EKTUBHO BIJTy4aTH 3 BOTHUX CEPEIOBUII] 10HU BAKKUX
MeTamiB (Mi/ll, IMHKY, KOOAJIBTY, MAPTaHIIo, 3aJ113a, XPOMY, HIKEITIO).

JlomaTkoBO MIJACKHIUTH copOIliiiHi BimactuBocTi IITM MoxHa 3a
JOTIOMOTOI0  MoMdiIKalii HOro TMOBEPXHI HAaIMIBIPOBIAHUKOBUMH
HaHOYacTHMHKaMH. lle mo3Bomsie Ha OCHOBI  MIKPOBOJOKHHCTOTO
MOJIIPOMUIEHY CTBOPUTH YHIBEpCalbHy cucrteMy QuibTpiB. [lis
CUCTEMHU IPYHTYETHCS Ha TMOEJHAHHI TPHOX MPOIIECIB: MEXaHIYHOI
dinpTparii, amcopOIli BaXKKMX METallB Ha HeMOAU(]IKOBAHUX
MOJIIMEPHUX BOJIOKHAX 1 (oTokaTanizy Ha HAHOYACTUHKAX, III0
JO3BOJISIE  PO3KJIaAaTd  opraHiyHi  3a0pymaHioBadli.  OCHOBHOIO
NIEpeBarol0 1€l CUCTEMU € Te, IO CIOCI0 OYMCTKM HE BHMArae
J0ZIaBaHHs B BOy KOINTOBruX pearcHTiB. Llle oqna BakmBa mepeBara
OYMCHHMX CIHOpPYA 3 YHIBEpCaJIbHOI (UIBTPYBAJIbHOI CHCTEMOIO
TIOJISITA€ B TOMY, 110 BOHH 3aiMalOTh HEBEJIMKY ILJIONTY 1 MOXKYTh OyTH
PO3MIIIEH] TPAKTUYHO B OY/Ib-IKOMY ITPUMIIIEHHI.

AXTyalbHUM € TIOIIYK HOBUX IIUIAXIB BUKOPUCTAHHS BIIXOMIB
IUIACTMAC 3 OTPUMAaHHSM MPOMYKII, [0 MaE€ HAPOTHO-TOCHOAAPCHKE
3HAUEHHS, 1 CTBOPEHHS HOBUX KOMIIO3MIIIMHUX aJICOPOIIMHUX Marepia-
JIB, 1110 BIJIPI3HSIFOTHCS BUCOKOIO €(DEKTUBHICTIO TP OUYMILIEHH] BOJTH.

3 L1€T TOYKU 30pYy BUKOPUCTAHHA BIIXO/IB MOJiETUIIEHTepedTaIary i
MOJIIETUJICHY TPH CTBOPEHHI HOBHUX aJCOPOLIMHUX MarepiaiiB Jyis
OYMIIICHHSI BOJI, III0 BOJIOIIIOTH BHCOKOK €(EKTUBHICTIO 1 HHU3BKOIO
BapTICTIO, Jy’K€ TMEPCIEKTUBHO, TOMY III0 MaTepiajii JOCTYIHI, JIETKO
nepepoONIsAIOTECS, MOAUDIKYIOThCS HAMOBHEHHSIM 1 MalOTh XOPOIIUI
KOMIUTEKC (PI3BMKO-XIMIYHHUX BJIACTUBOCTEH. B sKOCTI HamoBHIOBa4Ya
BUKOPUCTOBYETHCSI TEPMOPO3IIMPEHUI Tpadir.

[lepcnekTuBHUM C€HOCOOOM OTPUMAaHHS TMOPUCTUX MarepiaiiB €
BUKOPHCTAHHS CHEIlaJIbHAX XIMIYHHUX J00AaBOK, IO BBOIATHCS B
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nommep, - nopodopy. Ilopodopu - 1e XimiuHI CHOMYKH, SIKI TpU
HarpiBaHHl PO3KJIaar0Thes, BUaULIoun ra3 CO,, yTBOPIOWOYM TiHY B
TIOJIIMEDI.

BucnHoBku

B nanuit yac 3a0e3neueHHs HACEIEHHsS JOOPOSKICHOK BOJOKO B
YChOMY CBITI 3aJIMIIAETHCS aKTyaJIbHOIO IPOOJIEMOI0, OCHOBHHUM
aCIIEKTOM SIKOi € OTPUMAaHHS JIOCTAaTHHOI KUJILKOCTI BOAMU O€3MEUHOI B
€MiIEMIONIOTIYHOMY  BIJIHOIIEHHI 1 HENIKIJUIMBOI0 33 XIMIYHUM
CKJIaJoM. Y 3B'SI3Ky 3 LIUM BHUHHUKae NOTpeda B pO3pOOIll HOBUX
TEXHOJIOT1 OYHMIIEHHS IUTHUX 1 CTIYHUX BOJ 3 BHUKOPHUCTAHHSIM
BUCOKOC(DEKTHUBHUX MarepiaiiB Ui BUIJAJICHHA PI3HUX BUJIB
3a0pymHroBadiB. Jlo 4mciia Takux MaTepiamiB BIIHOCITHCS MOTIMEPHI
TOHKOBOJIOKHUCTI Marepianu. [ITM xiMiuHO iHepTHi, TiApodoOHi,
MaloTh BEJIMKY ITUTOMY IOBEPXHIO, CTIHKI JO arpeCUBHKUX CEPEOBUIII,
e(hEeKTUBHO BWJIYYaIOTh 3 BOJIHUX CEPENIOBHUII 10HUM BAaXKKUX METaJIB
(mizi, IIMHKY, KOOAIBTY, MapraHiito, 3ajli3a, XpoMy, HIKEJt0), OpraHiuHi
3a0py/IHIOI0Y1 pEYOBUHU, HAPTOMIPOYKTH TOLIO.
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VJIK 628.3

KOPO3IMHA ATPECUBHICTbh TIPOMUCJIOBUX
CTOKIB XJIOPHOI'O TA OJIE®IHOBOI'O
BUPOBHUIITB

3inb O.1., 3nak 3.0., a.T.H, npodecop

HauionaabHuii yHiBepcurer “JIbBiBCbKa MoJIiTeXHIKa”,
M. JIbBiB

BAT “KapmatnagToxiM” HaJIeXUTh A0 MIAIPUEMCTB, SKi
BUITYCKAIOTh IMUPOKUN ACOPTHUMEHT MPOMYKTIB XIMIYHOTO CHHTE3Y,
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BUKOPUCTOBYIOUM Y BHUPOOHMIITBI TEXHOJIOTIYHI MPOLIECH, IO
IPYHTYIOTBCS Ha TNPHUHIMIOBO PI3HUX (PI3UKO-XIMIYHUX 3acajiax.
30kpema, Ha BKa3aHOMY H1ITPUEMCTBI (YHKIIOHYIOTh
EJIEKTPOXIMIYHE BUPOOHMIITBO XJIopy 1 kKayctuuHoi comu (XIK) Tta
BUPOOHUIITBO CIONYK onediHoBoro psxy. Ha xoxHOMYy 3 HUX
YTBOPIOIOTHCSA CTIYHI BOAM, 3a0pyAHEHI, BIJIMOBIIHO, CITOJIYKaMH
HEOpraHiuHoi Ta opraniyHoi npupoau. Tak, y nexy XIK yTBoproroTbcs
ctiuai Bogu 3 pH 10...14, mo wictate no 40 r/):[M3 HaTPIIO
rimoxsoputy. Ix 0608wt Buxin craHoBuTh Gmm3bKo 200 M [1].

['noXJIOpUTHI ~ CTOKM  BOJIOMIIOTH ~ CHUJIBHUMH  OKHUCHUMU
BiacTuBOCTAMU (penokc noteHIiian cuctemu OCI/Cl nopiratoe 1,49
B), ToMy ckumat iX Ha OYHMCHI CHOpPYIM MIANPUEMCTBA 0O€3
NomepeIHboi  HeWTpamizamii He MokHa. OpraHoBMICHI  CTOKH
071e()IHOBOTO 3aBOJIy XaPaKTEPHU3YIOThCS XIMIYHUM CIIOKMBAHHSIM
xucuo (XCK) mopsiaxy 3500 mr/mM’, GiOXIMiYHHM CIIOXKHBAHHIM
xucuio (BCK) — 1600 mr/mv’, pH pisunM 6,5...8,5. BoHH MicTATb 10
200 Mr/z[M3 3aBUCIUX PeUYoOBMH Ta Omm3bko 100 MF/I[M3 aMOHIITHOTO
a30oty. OO0 eMHMI BUX1/T IINX CTOKIB HA MiAMPHeEMCTBI csirae 5900 M Ha
100y [1]. Panimme BcTaHOBIEHO TEXHOJIOTIYHY MOXKIIMBICTh B3A€EMHOTO
3HEUIKO/PKEHHSI ~ TIMOXJIOPUTHUX Ta  OJedIHOBUX CTOKIB  Ta
NPUCKOPEHHS 1BOTO TPOLECY €I YIAbTpa3BykoBoro moms [2].
BpaxoByroun, 110 TIMOXJIOPUT HATPIF0 € CHUJIBHUM KOPO31MHUM
areHTOM MO BIJIHOIIEHHIO JI0 ByIIENEBUX cTajed [3], 3 sKux
BUTOTOBJISIFOTh ~ KOMYHIKaIlll Ta KOHCTPYKIII OYMCHUX CHCTEM,
MPEACTABIISATI0 1HTEPEC OLIHUTH arpeCHBHICTH TINOXJIOPUTBMICHHUX
CTIYHMX BOJ JO Ta IICISA B3a€MOJIi 3 OPraHOBMICHHUMH CTIYHUMU
BOJIaMHU.

VY nociipKeHHSIX BUKOPUCTOBYBAIM IMITOBaHI CTiYHI Boau BAT
,,KapnarnadToxiM™: po3uMH HATPIIO TIMOXJOPUTY 3 KOHUEHTPALIEIO
0,2 r/):[M3 Ta BOAY 31 BMICTOM T€KCaHy 3 MJI/I[M3 . JlocmimKkeHHs
OPOBOAWIA y PO3YMHI HATPIIO TIMOXJIOPUTY Ta WOro cymimax 3
PO3UMHOM TE€KCaHy y pIBHMX OO0 €MHHMX CHiBBIIHOIICHHAX. Cymimil
JOJIATKOBO ITiIIaBajiv YABTPa3BYKOBi 00poOi1ni 3 yactororo 22 kI'11 Ha
ycranoBii Y3JIH-A Brnpomorxk 1 xB. SIK KOHTpOJBHE CEpPEIOBHUIIE
BUKOPHCTOBYBAJIA BOJIONPOBIAHY BOY.

Kopo3iiiHy arpecuBHICTb TIIMOXJIOPUTBMICHOTO Ta OPraHOBMICHOTO
pPO3UMHIB BUBYAJIA 10 BIAHOIIEHHIO 110 BymieneBoi cram Cr 3,
3HIMAlO4M 11 TOTEHIIal BUIbHOI KOpO3li Ta OACPKYHOUH il
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MOTEHIIIOMHAMIYH] TIOJIAPU3ALIiHI KPUBI MICsA 3 TOM. €KCIO3UIlii. Y
poboti BuxopuctoByBanu mnoreHimiocrar Gill AC, komyroBaHui 3
KOMIT FOTEPOM, HACUUYEHHUU XJIOPU-CPIOHUN €TEKTPOJ MOPIBHSHHS Ta
IUTATUHOBUM K JomoMikHUM. [IIBUIKICTH PO3TOPTKH TMOTEHINATY
cranosmia 2 MB/c. ITnoma poGo4oi moBepxHi 3paszka — 1 e,

Y BomompoBigHid Bomi micias 0,5 roa. ekcnosuinii E, crami
BUXOAUTh Ha piBeHb -600 MB 1 jani KOJIMBA€EThCS KOJO IHOTO
3HaY€HHA. 3a MPUCYTHOCTI y BOJI OJHOTO JIMIIE TIMOXJIOPUTY
CHOCTEPITa€ThCS 3pOCTaHHS MOTEHITIATy Kopo3ii cTaii a0 -500 mB, 110
MOKE BKa3yBaTH Ha TEBHE YAaCTKOBE MACHBYBAHHS MOBEPXHI METAITy
BHACIIJOK il B3aeMOmIi 3 TiAPOKCUII-paTUKaIaMH, SKi YTBOPIOIOTHCS
npu po3naai NaClO. VY Boji, sika MICTUTb TIIOXJIOPUT 3 IMITATOM BOIH
3 'eKCaHOM, IOTEHITIAJI cTajl OLIBII MO3UTUBHHUM 1 focarae -475 MB.
MoxnuBo, 10 TYT Ma€ Miciie ajacopOllisl OpraHiuHMX PEUOBHUH HA
MOBEPXHI METally Ta ii MacCUBYBaHHS — OKHCHEHHS 3aJIMIIKOBUMHU
TIPOKCUII-paJKaIaMu. YIbTpa3BykoBa 0OpoOKa CyMillll pO3YMHIB
TIOXJIOPUTY 1 F€KCaHy 3CyBa€ IMOTEHIIAT KOPO3il cTajl 10 3HaY€Hb,
XapaKTEepPHUX JUIS YKUCTOI BOJOIPOBIAHOI BOIM, IMOBIPHO BHACIIOK
3MEHIIIEHHS B PO34YMHI KUTBKOCTI T1POKCUII-PaUKAIIIB.

Bunkictb Ta WIMOMHY  KOPO3IMHOTO  TPOLECY  OIHUCYE
MoJIApU3aIliiiHa 3aJIeKHICTE BYIVICIIEBOI CTall y JAOCHIIKYBaHUX
cepenoBuiax (puc. 1).

1

014

0.01

I, MA/cM?

0.001

0.0001

-600 -400 -200 0 200 400 600
AE, MB

Puc. 1. Ionspuzariiifi 3a1€KHOCTI BYIVIELIEBOI CTalli B CEPEAOBHUINAX:
1 — 6000onposiona sooa;, 2 — 50 mn opeano8micHo2o i 2 Ml 2ZINOXIOPUMHO20 PO3HUHIE NiO
dieto V3 (1 x8); 3 — 50 mn opeanoemichoeo i 2 M 2INOXI0PUMHO20 PO3UUHIE, 4 —
8000NPOGIOHA 800a T 2 MJl 2INOXTIOPUMHO20 POZUUHY
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Ha mnonsgpu3zauiiiHii KpuBii ByIVIELIEBOI CTalll y CEpelOBUIII
BOJIONIPOBIJIHOI  BOJM  CIIOCTEpIrajid KaTOAHUM KOHTPOJIb, SIKUM
BUHHUKA€E BHACIJOK Majoi aHOJHOI 1 3HAYHOI KaTOJIHOI IOJISpHU3allii.
3HayHa KaTroHA TMOJIAPU3allisl BUJHA 3 BEJIUKOI BEJIMYMHU HAXHITY
KaTofHoi KpuBoi. [lomora aHomHa KpuBa BKa3zye Ha HE3HAYHY
YTPYAHEHICTh aHO{HOro mporecy. [loreHmian koposii E., y HbOMY
BUTIQJKy ONMM3BKHUN IO TOTEHIiANy aHofa. Todyka MepeTHHy KPUBHUX
Ja€ BEJTMYMHY MaKCUMaJbHO MOMKJIMBOIO B I[ill CHCTEMI KOPO31HHOTO
cTpyMy L. Takoxk criocrepiraeTscs KucHeBa Aenosspusanis. Koposia
METaJiB 3 KHUCHEBOIO JEMOJSPU3ALIECI0 3YCTPIYAETHCS YK€ YacTo.
Bona OyBae ToOml, KOMM METald 3HAXOMATHCS Y KOHTAaKTI 3
arMoc(eporo, BOIHUMHU PO3UMHAMHU Ta IHIIUMU CEPEIOBUIIAMH, B
SKHX € PO3UNHEHUHN KHUCEHb.

[Tonsipuzariiiina KpriBa B PO3UMHI BOJAW 3 HATPIKO TIHOXJIOPUTOM
NOKa3y€e HE3HAYHUW craj KaToJHOI Ta aHOAHOI peakxiii, mpoTe sK 1y
3BUYAlHIM BOJOMPOBIIHIA BOJI, BIAMIYAETHCS KATOAHUM KOHTPOJIb
koposii. [licnsi gojmaBaHHS TINOXJIOPUTY J0 IMITary 3 TEKCAaHOM Ha
NOJISIPU3AITINHIN KPHUBIM CIIOCTEPIracThCs JiedKka IMacuBallisl aHOTHOI
peaxiiii, a mpy Aii yJIbTPa3ByYKOBOTO BUITPOMIHIOBAHHS Ha IF0 CYMIII,
aHOJTHI CTPYMHM 3MEHIIIEH] 1 KaTOIH1 CTPYMHU 3POCTH JIO PIBHS YUCTOI
BOJIH.

BucHoBku

1. T'imoxnopurhi ctoku BAT , KapnarnadgToxiM” BHacHiIOK
BIJITHOCHO HU3BKOTO BMICTY B HHMX TINOXJOPUTY 30UIBIIYIOTH KOPO3itO
BYIVIELIEBOI CTaJIl Y TIOPIBHSIHI 3 BOIOIPOBIIHOIO BOAOKO.

2.  JomaBanHsS /0  TINOXJIOPUTHUX  CTOKIB  IMMITAHTY
OPraHOBMBICHUX CTIYHHUX BOJA 3HIDKYE IIBUJKICTb AHOJHOI Ta
KaTOJ{HOT peaKiliil Kopo3ii BYIJIEIEBOi CTaIi.

3. Cymiun TINOXJIOPUTHHUX Ta OPraHOBMICHUX CTOKIB MiCIIs
VABTPA3BYKOM OOpPOOKM 3MEHIIYIOTh IIBUJKICTH AHOIHOI peakilii
CTaJli, O/IHAK MOJIETUIYIOTh KaTOAHY JEMOJISPU3ALII0 METATY.

Jlireparypa
1. 3nak 3.0., I'marunmn H.M. Enepropecypcos0epiratoua TEXHOJIOT1S
ouniieHHsi cTiunux Box Ha BAT , Kapnarnadroxim™/ 306ipHUK
MmarepianiB  Tperboi HayKoBO-IpakTHuHOI KoHbepeHii. — Opeca:
OHAXT, 2012. - 192 c.
2. I'maruma H. M., 3nak 3. O., Cpioamit B.M., 3iaps O. 1. JlocmimkeHHs
MIPOLIECY OKMCHEHHS OPraHIgYHUX CIONYK Y CTIYHUX BOAaX 0JIe(hiHOBOTO
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3aBony BAT ,,KapmarnadroxiM” po3yrHaMu HaTpiro rimoxsiopury. 13°
MikHaponHa HayKOBO-IIPAKTUYHA KOH(epeHuis ,,Pecypcu mpupomHux
Bojx Kapmarcekoro periony”: 306ipHuk MarepiamiB 13" MikHApOmHOI
HayKOBO-TIPaKTUYHOI KoH(pepeHitii. — JIbBiB, 2014. — ¢.58-60.

3. A. . Manaxos, K. M. Troruna, T. E. Lynak. Koppo3ust u 0CHOBBI
raJlbBaHOCTETHH. 2-€ U3/l., iepepald. u gor. - M. : Xumus, 1987. - 208 c.

VK 663.64.013:628.1.034.2-021.4(477.53)

OCOBJUBOCTI MTOKA3ZHUKIB IKOCTI BOIHA
JUKEPEJIA BOTOTIOCTAYAHHS HA MIMTPUEMCTBI
MAT «MUPTOPOACBKUIA 3ABOJ MIHEPAJILHUX
BO/I» (M. MUPTOPO]T)

Cruigoc I'.B., 6akanasp, Crpikanenxo T.B., 1.M.H., npodecop

Onecbka HalliOHATbHA aKa/ieMisi Xap40BHX TeXHOJIOTii, M. Oxeca

B [lonraBebkiii  005acTi 3HaXOMUTHCA ~ 0araTto  YHIKQJIbHUX
KypOPTHUX PECypCIB, CEpel SKHX BAKIMBE MICIEC 3aiMalOTh
POJOBUIIA MPUPOTHUX MIHEPAILHKX BOJ. JIJISI MPOMUCIIOBOTO PO3JIUBY
MIHEpaJIbHUX MUTHUX BOJI BUKOPUCTOBYIOTH, MEPEBAKHO, BOJOHOCHI
KOMILUIEKCH KaHIBCHKHX 1 Oy4allbKUX BIAKJIAAIB, [0 MAOTh ITIMOMHY
60-75 M (BojiM TIpiCHI, M'sIK1, TIEPEBAKHO T1APOKapOOHATHI HATPI€BI), a
TakoX KpeupoBux BiaknaamaiB rmouHoro 400—700 m (Bogu MpicHi,
CIa0OMIHEPATI30BaHl, TEPEBAKHO  XJOPUAHI  TIIpOKapOOHAaTHI
HaTpi€BI).

Haii6iapIm BiIOMUMH Ta BUKOPHCTOBYBAaHUMH SIK IS MUTTA (Ta
pPO3NMBY Yy IUIAIIKKA), TaK 1 I 30BHINIHBOTO 3aCTOCYBaHHSA Y
KypOPTHOMY JKyBaHHI € POIIOBHIIIA Mupropochbke,
Benukobarauanceke,  Xoposibcbke,  BuaciBeeke,  Illumajaceke,
HoBocamxapceke, MaitboposiBcbke Ta KpeMeHuyilbke,0UIbIIICTh 3
SKUX MaroTh cJ1abko-(1-2r/11) Ta MaioMiHepaiti3oBaHi Boau (2-5 1/1).

3amauero poboTH OyB MOPIBHSUIBHHUM aHATI3 OCHOBHUX MOKAa3HHUKIB
SKOCTI BOJIM JKEpena BOJAOIOCTA4aHHs, 1[0 BHKOPHUCTOBYETHCS Ha
mignpueMcTBl TTAT «Mupropoackkuii 3aBoji MiHEpaIbHUX BOI» JUIS
pO3NMMBY Yy IUISIIKA BOAWM  MIHEPAJIBbHOI JIIKYBaJIbHO-CTOJOBOI
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«Mupropojicbkay, IUIAIIKOBAHOI MIHEPAJIbHOI IPUPOIHOT JTIKYBAJIbHO-
CTOJIOBOI BOAM «MHUPropoAChka» Ta IUIAIIKOBAHOI BOAHW, IO
BUTOTOBIISIETbCST 3 BmaciBckkoro Ta  XOpONbCHKOTO — POIOBUIIL
MIHEpaJIbHUX BOJI.

[cTopis BimKpUTTS mxepena Boau «MHPropoacbka» BITHOCHTHCS
10 1912 poky, a B 1915 porii Boxy 3 11bOro JiKepena ¢haxiBiil BUSHAIH
JikyBajgbHOKO. Boma Mupropojacekoro Jpkepesia Mae TOCTIHHY
TeMIlepaTypy Ha BUXOJ1 3 apTe31aHChKO1 CBEP/IJIOBUHM, Ta BIJIHOCUTHCS
0 cnabo MiIHEpaTi30BaHUX XJIOPUJIHUX HAaTPIEBUX MIHEPAIbHUX
JKYyBaJIbHO-CTOJIOBUX BOJI.

BpaxoBytoun moOpomiiiny miro  Bogu  «Mupropojicbka» Ha
JFONICBKUIA OpTraHi3M MpY BUKOPUCTAHHI ii YIS TMUTTS Y KypOPTHOMY
JikyBaHH1, y 1927 porii OyB opraHizoBaHuUN HaJIMB 11i€i MIHEpaIbHOI
BOAM y IUisimikK. HoBuil 3aBox MPOMMCIOBOKO IUioHico 7,6 ra
30ynoBaHo y 1975 p., ylmockoHaJeHHS TEXHOJOrli (pacoBaHUX
MIHEpAJIbHUX BOJI Ha IMiAMPUEMCTBI 3I1IMCHIOETHCS 1 B 11ek vac. 3a 2011
pik posnuto 21 551 tuc.man npoaykii. | HalibIblIa MTOMa Bara y
BUPOOHUIITBI ~ HAJEXKWUTh BCE K TaKkd  MIHEpaJbHIA  BOJI
“Mupropoaceka”  (47,2%  obcary ~ BUPOOHHMIITBA). 3aBoj
PO3MOBCIOIIKYE CBOIO MPOAYKIIIIO MO YKpaiHi, a TAKOXK B Takl KpaiHU
gk [3paine Ta Monnosa.

JIikyBaJIbHO-CTOJIOBA MiHEpaJibHA Boja “Mupropozcbka’ 3a CBOIM
CKJIQJIOM HaJICKUTH /10 XJIOPUJIHO-HATPIEBUX BOJ. BoHa mpo3opa, mae
NpUEMHUIN coyioHyBaTuii cMak. LI Boga J00yBaeThbCsi B €KOJIOTTYHO
yucTid vyactuni I[lontapmunau 13 cBepasioBUHM TuouHO 701,5 M 1
Mae nocTiiiny temmeparypy +20°C. Ha Takiii mimOMHI 3HAXOIATHCS
BOJIOHOCHI I10pOJIH, 5IK1 BIAHOCATHCS 10 KOpchbkoro nepiofy.

Ha Teputopii IlontaBchkoi 007acTi 3MIHCHIOETBCSI TAKOX PO3JIUB

CyJIb(aTHUX («CrnaB’siHChKa, «CMIpHOBCHKI JIKEpEIIay,
«KucnoBoaceknii «Hap3zan»), kpeMH1€BUX («bepesiBcbkay,
«XapKiBCbKa No2y, «lllasgHCbKaY ) TPUPOIHUX MIHEpATbHUX

JTIKyBaJIbHO-CTOJIOBUX BOJ, a TaKOX MPUPOAHUX MIHEPATBLHUX BOM 3
MiABUIIIEHUM BMICTOM oOpraHiuHoro Bymieito («HoBocamxkapchkay,
«AxBa-Camxapcbka») Ta 1HIIUX MPUPOJHUX CTOJOBHX, JIKYBAJIbHO-
CTOJIOBUX Ta JIKyBaJIbHUX MiHEpaIbHUX BO/I.

B TabdJIULIl HaBEIIEHO pe3yabTaTu JIOCITIKEHD
MaKpPOKOMIIOHEHTHOTO CKJIaqy (pacoBaHOI MNPUPOAHOI JIKYyBaJIbHO-
CTOJIOBOI MiHEpaibHOI BOJM «MHUpPropojchka», a Takox (pacoBaHHMX
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OPUPOJAHUX JIIKYBaJIbHO-CTOJIOBUX MiHEpabHUX BOj «Talranby
(BnaciBcbke pomoBuiIle) 1 «XOpoJbChbKa» (XOpPOJbChKE POIOBHIIIE),
[0 TaKOXK PO3JIMBAIOTHCA Ha mianpueMcTBax [lonTaBchkoi oOnacTi.

Texnonoriss ¢acoBaHOi NPUPOAHOI MIHEPATBHOI BOAM, IO
BUKOPHUCTOBYEThCsI Ha [IAT «Mupropoicekuii 3aBoj; MiHEpaIbHUX
BO/I» TMPH BUPOOHUIITBI (hacOBAHOI MPUPOAHOI JIIKYBAIBHO-CTOJIOBOT
MIHEpaIbHOI BOJIU «Mupropojicbka, 3a0e3reuye
MaKpOKOMITOHEHTHUM CKJIaJl BOAM, MPUTAMaHHUM BOJI 3 JDKEpelia
BOJIONIOCTaYaHHs Ha MiANPHEMCTBI, 1 Bianosigae Bumoram JICTY
878-93 Tta Bumoram Kowmicii Komexc Amimentapiyc Codex Stan
108-1981.

Tabmui. OCHOBHI MOKa3HUKH CKJIaMy (hacoOBaHUX MPUPOTHUAX
JKyBaJIbHO-CTOJIOBUX MiHEpAIbHHUX BOJ «MUproposichkay, « Tamanb
1 «XOpOIBbChKay, 0 PO3ITUBAIOTHCS Ha ITiITPHEMCTBAX
ITonTaBCchKOi 00MACTI.

JlocmiKyBaHl MOKa3HUKH Konmerrparis, 1/’

y «Mwupropoaceka» | «Taimaney «XOpOJIbCHKaY
Kaunbmii 0,01-0,032 <0,01 <0,05
Marsiii 0,002-0,145 <0,05 <0,025
Xaopuau 0,5-0,6 1,0-2.4 0,9-1,2
Cynbharu 0,06-0,2 0,25-0,5 0,08-1,3
I'igpokapOoHaTH 0,4-0,6 0,2-0,4 0,3-0,4
3arajgpHa MiHEpaTi3alis 1,5-1,9 2,5-5,0 2-3

Jlireparypa

1. Minepanbhi Boau Ilontasmmuu. / 3a pepakuiero K. J[. babosa, O. M.
Hikinemnosoi, O. Ji. I'ainoecekoro. — K.: BumaBaunro «KIM», 2010. —

220 c.

2. Anekceenko H.A. MunepanbHble J€4eOHO-CTOJIOBBIE BOABI YKpPAWHBI.
/Cnpapounuk - 2001. - 108 c.
3. MunepansHbie ucTouHuKy [lonTaBckoit obmactu [Enexrponnmii pecypc]
/ Pexum poctymy: http://www.minvoda.com/mineralnie-istochniki-
ukraini/mineralnie-istochniki-poltavskoy- oblasti.
4 Mupropoackuii uctounuk [Enexkrponnuii pecypc]/Pexum pocrymy:
http://www.ids.ua/ru/world of water/our sources/

5. Muproponcskui

3aBOJ

MiHEpATbHUX

BOJ

[EnexrpoHHuit

pecypc]/Pexxum noctymy: http://www.mzmv.com.ua/
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VIIK 532.542

EKCIHEPUMEHTAJIbHUN CTEH]I JJIs1
JOCIHHIKEHHA BOAOPO3IOAIVIBHOI'O
HPUCTPOIO BAIITOBUX I'PAIMPEHD

Opea B.1L, K.T.H., JIeciok I.M., Ctporym P.M.

HanionanbHuii yHiBepcurer "JIbBiBcbKka moJiitexnika'', M. JIbBiB

OOOpOTHI CXeMH BUKOPHCTAHHS BOIW € HAWHAIIMHIIIAMHA 3
EKOJIOTTYHOT TOYKU 30py Ta JO3BOJISIIOTH Y JECSITKH Pa3iB 3MEHIIUTH
CHOKMBaHHS Boau. HailOiunple NOMMpPEHHS BOHM OTPUMAIH Y
TEIUIOOOMIHHUX IUKJIAX, /1€ TEXHOJIOTIYHY BOIY BUKOPHUCTOBYIOTH JIJIS
BIJIBEJICHHS TeEIUla BIJ TMPaIlOOUYUX arperariB, a MiCis IbOro
OXOJIO[KYIOTh Y TPATupHSIX, OpW3KAIbHUX OaceiiHax, CTaBKax.
['panupHi 3a0e3neuyroTh OUIBII CTAOUIBHMM €(EKT OXOJIOMKEHHS
Bomu. B HuX Harpity Bomy pO30OpH3KYIOTH 110 IUIONIl Yy BHUIVISAIL
OKPEMHUX CTPYMEHIB.

MarictpasibHi TpyOH BOJIOPO3IIOILIILHOTO MPUCTPOIO OaITOBHX
rpavpeHb BUKOHYIOTh CTAJIE€BUMHU, BIITATY>KEHHS BIJl MariCTpaJbHUX
Tpy0  (poOoui TpyOu) MOXyTh OyTh  a30€CTOLIEMEHTHHMH,
IJJaCTMAacOBUMU a0o0 craneBumH [1, m.3.11].

JlociJipKeHHsT BOJOPO3IIOIUTEHOTO MPUCTPOIO OAIITOBOI IPaUPHI
MPOMOHYEThCS  MPOBOAMTH  HA  (PI3MUHIA  MOJAENII  CHUCTEMH
MUPKYJIAIIHHOTO BOIONMOCTAa4aHHSI KOMOIHOBAHOTO THITY €HEProOIoKy
Piaencrkoi AEC y macmta6i 1:59, sika 3HaX0onuThest B J1aboparopii
kadepu rigpariiku Ta canTexHiku HY "JIpBiBcbka mosiTexHika" [2]
(IMB. PUCYHOK).

BonoposnoniibHuii  TpUCTpiil, SKUN PpO3IVISAAETECA B JaHOMY
JOCJIIJIPKEHHI, € PO30pU3KyBaJIbHUM HaMipHUM TpyoOdacTum [3, c.188].
CxeMa po30MBKH MepexKi TPyO € OpTOTOHATIBLHOIO.

Teuist Bogu HAa €KCIIEPUMEHTAIBHOMY CTEHIl BiAOYBAa€ThCSA TPH
UPKYJIALIL 3a JoromMororo Hacoca 6 ¢ipmu Grundfos mapku UPE 25-
40, npueaHAHOTO 10 pe3epByapa JjIsl OXOJIOHKEHOT BOJH J.

MarictpaibHuil TpyOOIpoBiT 3 € TEIECKOMYHUM 3 BHYTPIITHIMU
nmiamerpamu 48,25 mm ta 42,15 MMm. PoOouuii TpyOompoBing 2 Mae
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BHYTpilHIN niametp 21,3 MM. BoHM 3MOHTOBaHI 3 MJIACTUKOBUX TPYO
PVC-U ¢ipmu NIBCO 3a 1onoMororo kjieloBuX 3’€THAHb.

JIist perymatoBaHHST BUTpPATH BOAU Kpi3b coria 9 Ha pobOouomy
TpyOOIIpOBO/1 2 BCTAHOBJICHHUM BEHTUIIH §.

Bomno36ipuuii pezepByap / aiamerpom 2064 MM Ta pe3epByap s
OXOJIOMPKEHOI BOJIU 5 po3MipoM 424X661 MM € cTaJleBUMM.

[Ipn npoBeneHHI JOCIIAIB BHUKOPUCTOBYBAJIM MIpPHI IMIIIHIPU
o0'emom 1000 M Ta 2000 MJ1 3 1iHOKO NOAUTKK 20 MJI Ta CEKYHIOMIp 3
miHoro noxainku 0,2 c.

MeToro  JOCHIJKEHHSI € PO3poO0Ka METOJIMKH  [IPOBEJCHHS
EKCIIEPUMEHTIB.

MeTtoauky npoBeIeHHsT eKCIIEPUMEHTIB YaCTKOBO omnucano B [4]. 3
pe3epByapa sl OXOJIOJKEHOI BOIU 5 BOJA BCMOKTYETHCS HACOCOM 6
Ta HarHITA€ThCS B MaricTpajibHUIN TpyOONpoBia 3, 3 SKOTO HAJIXOAUTh
y poOouuii TpyoOorpoBig 2, a notiM y corwia 9. Ilicas uporo Boga
MoTparvisie B BOI030IpHUN pe3epByap /, 3 sSIKOTO 4€pe3 BOIOBIIBIIHUIM
KaHall 7/ BOJIOBIJBIIHUM TPYOONpPOBOJIOM 4 MOAAETHCS Yy pe3epByap
JUTST OXOJIOKEHOT BOAH J.

[Ipn Oe3KOHTaKTHOMY 3B’SI3KY 3a JOMOMOTOI0 1H(pPauepBOHOTO
nyasry auctaniiiHoro kepyBanss (I[1JIK) R100 [5] 3HiMaroTh mokasu
TakKMX [apaMeTpiB Hacoca, sK I[ojlada, Hamip, TeMIeparypa.
[TapanenbHO (PIKCYIOTh CEKYHOMIPOM 4Yac HAIMOBHEHHS MIpHUX
HWTIHAPIB BOJOIO, sIKa IPOMIIIIA KPi3b coria 9.

Butpary Boaum Kpizk poOouuii TpyOOmpoBiag 2 PErylroTh
BEHTWJIEM & J0 HEOOXITHOTO CTyINeHs BIAKpUTTA. [lpu 1pomy
KOHTPOJIOIOTh, 1100 PI3HMIISI MIXK TTOJJaYel0 Hacoca 6 Ta CyMOIO BUTpaT
y By3nax 1 Ta 2 MarictpajbHOro TpyOompoBona 3, BHUMIPSHUX
00'eMHUM METONIOM, He nepeBuiiryBaia 10%.

O0’eMHY BUTpaTy BOAU KPi3b COILIA OOUHCITIOBAIH 32 (HOPMYJIIOIO

Q- W
C (1)
ne W — 00’eM BoH, KM HATIMIIIOB y MIPHHMM IIAJIIHJIP 3a Jac t.
BigHocHa moxuOka BHUMIpPIOBAHHS BHUTPATH BOAUW OO0'€eMHUM
METOIOM

dq = Ow + &, (2)

ne Ow — BIJHOCHA MOXMOKa BUMIPIOBAHHS 00’€My BOAM MIPHUMU
ATIHAPAMH,
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Ow =~ (3)

Ahy, h, — 1iHa TOMITKKA IIKAJIA IHAJIIHApA Ta BIUTIK 3a IIKAJIOO
ATIHAPA;
O — BITHOCHA MOXMNOKa BUMIPIOBAHHS Yacy CEKYHIOMIPOM,
At
=T 4)
At — a0OcontoTHa MOXHOKa CEKYyH/IOMIpa.

Cxema BOJIOpO3MOAUIBHOTO MPUCTPOIO 0AITOBOI rpagupHi Ne6
CHCTEMH LIUPKYIALIIHOIO BojonoctadyanHs eHeprooioky PiBueHcbkoi AEC:
1 — Bomo30ipHUit pe3epByap; 2 — podouuii TpyOOIpoBi; 3 — MaricTpaaTbHAN
TpyOoMpoBiz; 4 — BONOBIABIAHUI TPYOONPOBI; 5 — pe3epByapa s
OXOJIOKEHOI BOAY, 6 — HACOC; 7 — BONOBIABIIHAN KaHAI, 8 — BEHTWIbL, 9 — COILIO

IIpu At = 0,1 ¢ Ta t = 20 ¢ (MiHIManbHa TPUBAIICTH JOCIITY)
MaeMO
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0,1

Y20 0,005 a60 0,5%.
Jlst rtiagpa o6'emom 1000 Mot
20

1000 0,020 360 2,0%;  (Sq)imae = 2,0 + 0,5 = 2,5%;
Te caMe, 00'emoM 2000 M
20

2000 0,010 a60 1,0%;  (8Q)rmax = 1,0 + 0,5 = 1,5%;

JIiist 000X MIpHUX IIWTHAPIB MiHIMaTBHUHN BITIK (hy)min = 200 ML
[I{o6 3abe3neunT BIJHOCHY MOXHUOKY BHMMIPIOBAHHSI BTPAaTh BOAU
00’€eMHMM METOJIOM, sika He miepeBuiye 10%, 0 € JOmyCTUMHUM ISt
IHKEHEPHUX PO3paxyHKiB, HEOOXIAHO Oparu MiIHIMAIbHUM BIIJTIK Y
MIPHOMY IWJIIHAPI, TTOYMHAIOYH 3 00’ eMy B 220 ML

Otxe, po3poOJICHO METOAMKY IPOBEICHHS EKCIEPUMEHTIB Ta
OIIIHEHO TOYHICTh BU3HAYCHHS BUTPATH BOJIY COTLIAMH.

(SW)I,max =

(SW)2,max =

Jlireparypa

1. Ilocobue mo mpoekrupoBanuto rpaguped (k CHull 2.04.02-84) /
BHUU BOAI'EO TI'occrpost CCCP. — Mocksa: LIUTII, 1989.

2. Ilpoekrt ¢i3zuyHOi MOJENl CHCTEMH IUPKYISIIHOTO BOIOMOCTAYaHHS:
Horosip  Ne7001 / HamionansHuii  yHiBepcuteT  "JIbBIBChKa
nomitexHika". — Ne /IP 0103000463 1. — JIbBiB, 2003.

3. Tlonomapenko B.C. I'pagupHu NpPOMBIIUIEHHBIX W 3HEPreTUYECKHUX
npennpustuii:  CnpaBoudoe  mocobue /  B.C. I[lonomapenko,
0. ApedseB; Ilom o6m. pen. B.C.Ilonomapenko. — M.:
OHneproaromuszaar, 1998. —376 c.

4. OpenB.I. J[ocmimkenns pginbHuka motoky piauau /  B.I Open,
b.B. 3aroiiko, M.€.T'aBpumi  //  Tpers  HayKOBO-IIpaKTUYHA
xoH(pepeHmist 3 MDKHapomHow ywacTio «Boma B xapuoBiit
NpOMUCIIOBOCTI»: 30ipHUK MarepianmiB. — Opeca: OHAXT, 2012. —
C.123-124.

5. GRUNDFOS instruction. UPE Series 2000. — 2003. — 240 pp.

83



VIIK 615.327-047.44 (477)

MIHEPAJIBHI BOIHU: CHEHU®IKA BUKOPUCTAHHA
Y CAHATOPHO-KYPOPTHHUX 3AKJIATAX
KAPHATCBKOI'O PET'IOHY

Kocmanska JI.B., Bappumyk H.O., 'nniasincska O.@., cryi.,
bomb6a M.SL., 1. c.-I. H., mpodecop

JIbBIiBCbKHI1 IHCTUTYT €KOHOMIKH i Typu3my, M. JIbBiB

MiHepanbHi NPUPOJIHI JIIKYBAJILHO-CTOJIOBI BoAM — 1€ (hacoBaHi
MPUPOJIHI MMIJI3EMHI MIHEpaIbHI BOJU 00’ €KTIB (POIOBHII), SIKI MAIOTh
JIKyBaJIbHI BJIACTUBOCTI, XapaKTepU3YIOThCS MiHepaiizamieto Bix 2,0
F/I[M3 1o 8,0 F/,Z[MS, CTAOUTBHICTIO (PI3UKO-XIMIYHOTO CKJIATy, BMICTOM
010J10T1YHO AKTHBHUX KOMITOHEHTIB Ta CIIOJYK HIDKYMM 3a TPUNHSTI
OaJIbHEOJIOTIYHI ~ HOPMH  BIJIMOBIHO  JIO  BHUMOTI  KOHJIWIIIM,
YCTAHOBJICHMX  JUII  KOXKHOro  00’c¢kra  (pomoBuIla),  sKi
BUKOPUCTOBYIOTBCSI 0€3  JIOIAaTKOBOTO OOpOOJIEHHS, 10 MOXE
BIUTMHYTH HA XIMIYHUN CKJIAJT 1 MIKpPOO10JI0TT4H1 BIACTUBOCTI, 3T1/IHO 3
MeaUYHUM (0aTbHEOIOTTYHUM ) BUCHOBKOM.

BoHu 3acTOCOBYIOTBCS SIK JTIKYBAJIbHI 32 TIPU3HAYEHHSIM JIKaps 1
SK CTOJIOBI Hamoi MPU HECHUCTEMaTUYHOMY BXUBaHHI MPOTATOM HE
oubie 30 qHIB 3 iHTEpBaioM 3-6 MicsiB [1].

Jlis MiHepaJIbHUX BOJI Ha OpraHi3M JIIOIUHU MOXe OyTH
OararorpanHo0. BoHHM BIUIMBAarOTH Ha MJISUTBHICTH TOPMOHAIBLHOTO
amapaty TpPaBHOTO TpakTy; BOJIOAIIOTh TakUMHU e(eKTaMu SK:
MOPOKHUHHUI; MEXaHIYHUH; BCMOKTYBAaHHS, BUIUICHHS, BIUIUB Ha
BHYTPILITHE CEPEIOBUIIE OPTaHI3MY.

JIikyBaJIbHO-CTOJIOB1 BOJIM BHACJIIJIOK BHCOKOT'O piBHS
MIHepai3allii MaloTh BIIUYTHUN MPUCMAK 1 3aCTOCOBYIOTHCS B SIKOCTI
JIKyBaJIbHOTO Ta MPOMUIAKTUYHOTO 3aco0y i  O3J0POBJICHHS
OararboX BepCTB HaceleHHS. Jlo MUTHUX JTKYBaJbHO-CTOJIOBHX BOJ
HaJEeXaTh BOAM, 110 MICTATh Y BUIJISII CIOIYK O10JOTIYHO aKTUBHI
KOMIIOHEHTH B KUJIBKOCTSX HE HUXKYE Bij 3aTBEPIHKEHUX HOPM (MT/N):
3amiza - 20, munr’aky - 0,7, 6opy - 35 kpemHiro - 50, Opomy - 25, omy
- 5; OpraHiyHuX pe4oBHH - HE Outbie 10 mr/m.
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Otxe, cwia JIKyBaJIbHO-CTOJIOBUX BOJ TOJSITAE B TOMY, IO
rOMEOCTaTU4YHI 3MIHHA BIJJOyBAlOThCSI HE JIMINE Tij 4ac JIKyBaHHS B
CaHATOPHO-KYPOPTHUX KOMIUJIEKCAX, ajie M 30epiraroTbCsl YIPOIOBK
JCKUTHKOX MICAIB — Tak 3BaHa ¢aza MICIAAll MUTHOTO JIIKYBaHHS.
Tomy nOoCHUTH YacTO XBOpI YW TPOCTO BIJAMOYMBAIOUl BiIUYBaIOTh
MaKCUMaJIbHE TOJIIIIICHHSI He B caHaTopli, a yepe3 2-3 MICAIl MicIs
MOBEPHEHHS 3 BIAMOYMHKY UM MO 3aBEPIICHHI JIKyBaHHS [2].

JIiKyBaJIbHO-CTOJIOBI MIHEpajdbHI BOAM BUKOPUCTOBYIOTHCS IS
OUTTS W HEOpUAaTHI Il TMPUTOTYBaHHS 1Ki. BoHM MaroTh
cnetu(piuHuid (H1310J0TIYHUI BIUIMB HA OPraHi3M 1 HE MOXYTb OyTH
3aMIHOIO0 TIOBHOIIIHHOMY Xap4yyBaHHIO ISl HAJXO/DKEHHs B OPraHi3M
HEOOXITHUX MiKpoeneMeHTiB. Po3umHeHi B MiHepanbHIN  BOI
PEUOBMHM 3aCBOIOIOTHCSI TIpIIE€ TOPIBHAHO 3 COJISIMH OpPraHIYHUX
KUCJIOT, SIKI MICTATBCS B MPOAYKTax xapuyBaHHs. [lpu HegoTpumanHi
peKkoMeHiallii QaxiBIiB 3 0370POBUO-NPODUIAKTUYHOTO XapuyBaHHSI
Ta JIKapiB, BKUBAHHS JIIKYBaJIbHO-CTOJIOBUX BOJ| MOXKE MPU3BECTU JI0
CEpPUO3HOTO0  MOPYIIEHHS COJBLOBOTO OajlaHCy 1  3aroCTPEHHS
XPOHIYHUX 3aXBOPIOBAHb.

3a cBOIM MOXOIKEHHSAM MiHepaIbH1 BOIW MOALIAIOTH Ha [3]:
® TiJpokapOOHaTHI, TOOTO JYy»HI, SIKI 3aCTOCOBYIOTh A

BPETYJIFOBAHHS KUCIOTHOCTI 1 CEKPEIlil MUTYHKOBOTO COKY, a TaKOX

ceul;

e XJIOpPUIHI BOJIM MICTATh aHIOHU XJIOPY 1 KaTioHW Hatpito. Ilpu ix
MPUIOMI TOCUJTIOETHCS CEKPELIisl IITYHKOBOTO COKY;

e cynb(darHl BOIM MICTATH KAaTIOHM HATPIO Ta aHIOHW Cyibdary.
BoHu 3HMWKYIOTh CEKPELIiI0 ITUTYHKOBOTO COKY, HE BCMOKTYIOTHCSI B
KUIIIEYHUKY, HAJAl0Th JKOBYOTIHHY Ta TNOCHAONIOI0YY i,
IPUIIBULIYIOTh OOMIH OUIKIB, )KUPIB, BYTJIEBO/IB;

® MWUII'SKOBMICHI ~ BOOM  J00pe  BIUIMBAlOTh HA  MPOLEC
KPOBOTBOPEHHS, HA CTaH TCUIHKH;

® 3aJI3UCTI BOIM PEKOMEHIOBaHI HE TUIBKU TMPHU 3aXBOPIOBAHHIX
CUCTEMH TPABJICHHS, aJie ¥ Mpy aHeMil.

e jiofgHI BOAM 3aCTOCOBYIOTH JUIsl JIIKYBAaHHS XBOPOO IIMTOBUIHOI
3aJ103H, aTePOCKIIEPO31, aKTUBYIOTh OKHCHO-BITHOBH1 IIPOIIECH;

e OpOMHI BOIM HAJAIOTh CENIATUBHY JiI0 HAa IIEHTPAJIbHY HEPBOBY
CUCTEMY;
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® KpEMHIEBI BOAM MalOTh aHTUTOKCUYHY Ta aHTHUCENTHUYHY JiI0 Ha
IUTYHOK, 3[IaTHI MOKpAIlyBaTH CTaH CJIIM30BOi OOOJIOHKHU, BUBOIUTH
CEUOBY KUCJIOTY, CIPHUSIOTH IMIIBUIIIEHHIO TIPY>KHOCTI IIKIPH;

e (GTOPHUCTI BOIM HAMAIOTH O3OPOBUMH BIUIMB Ha MPOIECH OOMIHY
docdariB, akKTUBHO JIIFOTh HA MOOYIOBY 1 PICT TKAaHUH 3y01B, HITTIB,
KICTOK.

JlJi1 BU3HAYEHHS OLIIHKM iX €(EeKTUBHOCTI B JIIKYBaJbHUX IUIX B
SAKOCTI KpUTEPIIB y KypOPTOJIOTii NPUIHATO PO3MIAIATH OCOOIUBOCTI
XIMIYHOTO CKJIaJly BOJ 11X (DI3UYH1 BIACTUBOCTI.

Jlist MiHEpaIbHUX MUTHUX BOJ| HA OPraHi3M OOYMOBIIEHA XIMIYHUM,
MEXaHIYHUM 1 TEpPMIYHUM YHHHHUKAMH. [OJOBHIMIUM € XIMIYHHMA
YUHHUK, 00yMOBIICHUM 10HHUM CKJIQJIOM ITEBHUX MIHEPAJTLHUX BOJI.

MexaHni3Mm il MiHEpaJIbHUX BOJA € TakuM. [oHM, 1110 MICTATHCS B
MIHEPAJIbHIN JIKYBaJIbHO-CTOJIOBIM BOAl, MOTPAIUISIIOYM B TPAaBHUMA
TPaKT, CTUMYJIIOIOTh BUIUICHHS CIMHU, a MOTIM 1 CEKPEeLil0 HUIyHKA.
loHn BXOmATH MO CKJIQAy IUTYHKOBOTO COKY, TOMY BITOYyBa€ThCS
NOCWJIEHHS (4M OcNabJieHHs) MOro cekpelnii 1 3MiHa ckianay. Jlam B
KHUIIICYHUKY B1OYBA€ThCSI BCMOKTYBAaHHs 10HIB BOJU B KPOB, IO B
KIHIIEBOMY pe3ylbTaTi MO3WTHUBHO [I03HAYAETHCS Ha ISIBHOCTI
KUIIEYHMKA, TICYIHKH 1 HUPOK.

[Ipu 11bOMY TPHUCYTHICTH OI10JOTYHO AKTHUBHUX KOMITOHEHTIB,
HATpUKIIAJ, TaKuX SK CIPKOBOJCHb, BYIICKHCIMN Ta3 1 MHUII'SIK Ta
HAsSBHICTh OCOOJIMBHUX BIIACTUBOCTEH J0MOMAara€ BH3HAYUTH METOIM
JIKYBaJIbHOTO BUKOPHUCTAHHS BOJI.

Y 1pbOMy KOHTEKCTI OaraTUMH Ha JIIKyBaJbHO-TIPODUIAKTHYHI
BJIACTUBOCTI € Boau Kapnarchkoro periony.

MinepasibHi Boau 3akaprarchkoi oomacti: «Jlyxancekay, «llomsHa
KBacoBay, «CransiBa», «llmockiBcbka» 1 «JlpariBcbkay MICTSITh
010J10T1YHO IIHHI MIKpOEJIEMEHTH (3aji30, MapraHeilb, Mijib, IIMHK 1
MUII’AK), SIKI MOXXYThb OyTHM BHKOPHCTaHI MpU MOPYLIEHHI OOMIHY
PEUOBHH.

VY YepHiBenpkiii 001acTi 3AIMCHIOETHCS ITPOMHCIOBUN PO3JIMB
JTIKYyBaJIbHO-CTOJIOBUX BOJ — «bykoBuHCBHKa», «bpycHuibKay,
«KenbMeHCLBbKay, «Bans-Ky3pbMUHCBKaY, «HoBocenuipkay,
«3eneHyaHcbkay Ta 1H. OcoOMMBO IIHHOK BBAaXAEThCS BOJAA
BpycHUIIbKOTO pO/IOBHUINA, SIKa MICTUTH CIpYaHO-BOJHEBI Ta CO/OBI
T1IpOKapOOHATHO-XJIOPUTHO-HATP1€B1 KOMITOHEHTH.

86



OpHuM 3 HAMBOXKIMBINIMX YUMHHUKIB JIIKYBaJIbHOI peKpealii B
IBaHO-®DpaHKIBCHKIN 00JIACTI € HASBHICTH MPHUPOJHUX MIHEPATBHUX
BoA: «lopsHkay, «bypkyr», «BepXxoBHUHCBKa», «HHCTE HKEPEIO»
TOLLO.

JIbBiBCbKa ~ 00JacTh  3/1aBHA  CJIABUTHCS ~ YMCEIBHUMH 1
PI3HOMaHITHUMU JKEpEJIaMHi MiHEpaJIbHUX BOJ HA OCHOBI SIKUX JIFOTh
BIIOMI KypopTu. HalBIIOMIIIOIO JIIKYBaJbHO-CTOJIOBOIO BOJIOKO €
«Hadtycs». [pore, kpim «Hadtyci», y M. Tpyckasers, M. MopiiuH,
c.M.T. CxiiHUL € W 1HOI MiHepanbHI Boau — «Mapis», «Codisi»,
«bponicnaBay, «KO3s» Ta iH.

i MiHEpaJIbHI OPUPOIHI  JIIKYBaJIbHO-CTOJIOBI BOJIU
3aCTOCOBYIOTBCS JUIsI JTIKyBaHHSI XBOPOO OpraHiB TPABJICHHS, TTEYIHKH,
HUPOK, >KOBYHHUX 1 CEUOBHUBIIHMX NUIIXIB Ta TMOPYIIEHb OOMIHY
pedoBUH [4].

BucnoBok: Ha ocHOB1I BHIIECKa3aHOIO MOKHA CKa3aTH, IO
JIKYBaJIbHO-CTOJIOBI BOJM BIJIIFPAIOTh BAXKJIMBY POJib B 0370POBJICHHI
HaceJIeHHs. 3aB/SKU JIIKYBAIbHO-CTOJIOBUM BOJAM OpPraHi3M JIHOJAUHU
30araqy€eTbCsi MIHEPATbHUMHU PEYOBHMHAME 1 BIJHOBIIOETHCS TIICIIS
Oaratbox xBOp00. OCKIUIbKM JTIKYBaJbHO-CTOJIOBI BOJAM MAalOTh
(b1310710T1YHUN BIIMB HA OpPraHi3M, BOHH HE MOXYTh OyTH 3aMiHOIO
MOBHOLIIHHOMY  Xap4yyBaHHIO Ui HAAXOMKEHHS B  OpraHi3m
HEOOXITHUX MaKpo- Ta MikpoeneMeHTiB. Ilpu HegoTpumaHHi
peKOMeH/alli JIKaps Ta (axiBIiB 3 O3I0POBUYOTO XapuyBaHHS
BXKHMBAHHS JIIKYBaJIbHO-CTOJIOBUX BOJI MOXKE MPU3BECTH JI0 CEPHO3HOTO
MOPYIIEHHSI  COJIbOBOTO  OallaHCy 1 3arOCTPEHHS  XPOHIYHUX
3aXBOPIOBAHb.
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YK 663.6, 628.16.081.32

MMPUPOIHI MATEPIAJIA Y TEXHOJIOI'TI
BUPOBHUILITBA HAIIOIB

Tapaciwok JI.A., Camuenko 1.0., Cisep T.I.,
Kopenuyk K.C., Ouiiinuk C.I., K.T.H., JOIeHT

HanjionanbHuii yHiBepcHTET Xap40BHX TeXHOJIOTiH, M. KuiB

3rizHo 3 TeXHOJOrYHMM  perlaMEHTOM I MEXaHIYHOIO
GbUIBTpYBaHHSI BOIM Ta BOJHO-CIIUPTOBUX CyMIICH (COPTIBKH)
BUKOPUCTOBYIOTh KBapIeBUM TMICOK. [Ipum I1bOMY CIOCTEpIraeThest
KOpPETYBaHHS OPraHOJENTUYHUX TOKA3HUKIB (TMPO30pPOCTI, MYTHOCTI,
3a0apBieHOCTI) Ta  (I3UKO-XIMIYHMX (HE3HAUHO BMICTY  3ajli3a,
Mapraiiro).

BcraHoBneHo, 110 MpH 3aCTOCYBaHHI HOBOI'O KBapI[OBOTO IMICKY
HiABUILYIOTCS MOKa3HUKH MYTHOCTI, TBEPIOCTI, JIY’KHOCTI, BMICTY
3aJ1i3a, CUJIIKariB, OPTO- Ta momidoc@aris y MiJIrOTOBICHIN Bodl. Tomy,
BUHHUKa€ TOTpeda y HOro mMiArOTOBIN 13 3aCTOCYBAaHHSM PO3UMHY
COJISTHOT KUCJIOTH Ta MOTpeOl 3HAYHUX 00 €MIB BOAM ISl TIPOMHUBKH.
Kpim toro, ¢inerpyBanbhi marepianu (OM) nmoBuHHI OyTH XIMIYHO
CTIMKMMHU JIO pEareHTiB Ta BOJHO-CIIUPTOBUX PO3UMHIB [1].

3 METOI0 YIOCKOHAJIEHHsI cTI0co0y (PUIbTpyBaHHS BOAM Ta COPTIBKU
TOCIHKEHO MPUPOAH] MaTepiai 3a XIMIYHOIO CTIMKICTIO.

O0’exTamu JIOCHKeHb OyM: BoJa MUTHA Ta MiJroTOBIeHa, OM:
oOcuiaH, TMPUPOJHUN Omall, adbMaHIWH, XaIICIOHOBUN KBapIl, SK
KOHTPOJIbHMI 3pa30K BUKOPUCTOBYBAJIM KBAPIIEBUI MICOK.

[1i1 vac nmpoBeACHUX TOCIHKEHh BCTAHOBJICHO, 1110 JTOCIIKYBaH1
®OM € XIMIYHO CTIMKMUMH JI0 PO3YMHIB KHUCIOT Ta BOJHO-CIIUPTOBUX
CyMIlIe, TpU 1IBOMY Yy TMOPIBHAHHI 3 KOHTPOJBHUM 3pa3KOM
po3opicTh (GUIBTpaTy nokpamryerbest Ha 10 — 25 % Ta 3MeHIyeThes:

— MiJl Yac MiATOTYBaHHS JI0 POOOTH KUIBKICTh PO3YHMHY COJSHOI
kucaotu y 1,2 —4 pasu; KiUTbKICTh BOIY Ha BiAMHUBaHHA y 1,2 — 5 pasis;

— Ha CTafil pereHepyBaHHS NpU MIAMYIIyBaHHI Ta IIBUIKOMY
IIPOMHUBaHHI BUTpara Boau y 1,5 — 3 pasu.
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3acrocyBaHHs AochimkyBaHux ®M g puibTpyBaHHS BOAM Ta
COPTIBKHM CHpHUsi€ 30UTBIIEHHIO MUTOMOr0 00’eMmy (duibTpary B 1,2 —
2,0 pazm.

3a pe3yabraTaMM MPOBEAEHUX JOCHIIKEHb OYylI0 BCTAHOBJIEHO
NEPCIIEKTUBHICTh 3aCTOCYBaHHS OOCHIaHy, ONally, ajJlbMaHAUHY,
XaJIlIEIOHOBOTO ~ KBapIly, sK QUIBTPYBAIBHUX MaTepialliB IS
MEXaHIYHOTO OYMILEHHS BOAM Ta JJI OUMILEHHS COPTIBKU y (DUIbTpax
MOMEPEHBOI0 Ta OCTATOYHOTO (DUIBTPYBAHHA BYTUIbHO-OYMCHOL
Oarapei.
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AKTHUBHE BYTLLJIA Y BOJAOHIATOTOBLI MPU
BUPOBHUIITBI AJIKOTI'OJIBHOI TA
BE3AJIKOI' OJIbHOI MPOAYKIIT

HOpuenko 10.A., CaBayk I1.0., CaBuenko 1.0.,
Ouaqiiinuk C.L., K.T.H., 10LIEHT

HauionanbHuii yHIBEPCUTET XapuyOBUX TeXHOJIOTiH, M. KuiB

Boga niis BUpoOHUIITBA O€3aTKOTOJILHUX Ta AJKOTOJBHUX HAIOIB,
OyTWIbOBAaHMX TMHUTHUX BOJ TIOBMHHA BIANOBIIATH BUMOTraM
HOPMaTHBHUX TEXHOJOTIYHUX JOKyMeHTiB, [[CaulliH 2.2.4-171-10 Ta
JNCTY 7525:2015 .

OnHiero 13 000B’I3KOBUX CTaIIH 11T Yac OYUILIEHHS BOIM Y JIIKEPO-
ropuT4aHii Ta OE€3aJKOTONbHIM Taly3siX € aJcopOIliiiHE OYHUIICHHS
BOJIM TIMTHOI 3a JOMOMOTOI0 aKTUBHOTO BYTULIS JUIS: TOKPAICHHS
CMaKy, 3araxy Ta 3MEHIIIEHHs 3a0apBJICHOCTI BOJIW; BUAAJICHHS 3 BOJIU
PO3UMHEHHX  OpPraHIYHMX  PEYOBHH, aKTHMBHOTO  XJIOPY  Ta
XJIOPOPTaHIYHUX PEYOBHUH, 3aj1i3a, MAPTaHIl0, a30TOBMICHHUX CITOJIYK
Ta IHITUX TOKCUYHUX CIIONyK [1].
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O0’exTamMu  JOCHIJKEHb OyJid: BOJa NUTHA Ta IIIJrOTOBJIEHA,
aktuBHe Byrunisi (AB) mapku Silcarbon K48spezial Ta Filtrasorb F-
300 (KOHTPOIIB).

Y po6oTi BUKOPUCTOBYBAJIM €KCIIEPUMEHTAIBHI 3araIbHOMPUIHSITI
y JIKepO-TOPUTYaHOMY BHUPOOHMIITBI: OPraHOJENTHYHI, (I3UKO-
XIMIYHI, METOAM KOHTPOJIO SIKOCTI BOAM IMHUTHOI 1 TIJTOTOBJIEHOT;
MOJICJIIOBAaHHS,  IUIAHYBaHHS  Ta  OOpOONEHHS  pPEe3yJ/IbTariB
CKCTICPUMEHTY.

AB wmapku Silcarbon K48spezial — orpumane 31 mikapaitynu
KOKOCOBOTO TOpiXa Ta CIeliadbHO IIIJATOTOBICHO BIJlI 30JbHHUX
MIHEpPAJIbHUX PEYOBHH. Mae MIHUPOKYy TOPHUCTY CTPYKTYpy, sKa
3a0e3Mnedye MOTIMHAHHS OPraHIYHUX a30TUCTHX PEUOBUH, OPraHIuHUX
Ta JIETKOOKMCHIOBAJIbHUX HEOPraHIYHUX JIOMIIIOK, 1110 MICTATHCS Yy
BO/I1, 0araropa3oBO pEaKTUBY€ETHCA.

BcraHoBneHo, 1O y TMOPIBHSAHHI 3 KOHTPOJILHUM 3pa3KOM
nocnipkyBaHe AB Mae Bully mexaHiuHy MinHICT Ha 20-25 % Ta
MEHIIY 30JIbHICTh Ha 2-3 %, 10 CHOpUsE€ MEHIIOMY MEXaHIYHOMY
pYWHYBaHHIO, HE3HAYHOMY MHJIOYTBOPEHHIO, 30UTBIICHHIO KUTBKOCTI
pereHepairiif, 3MEHIICHHIO IyCKOBOIO TIEepioAy 1 SK HACHiJIOK
301TIBITICHHIO CTPOKY eKCIUTyaTarlii

3a paxyHOK MOKpaIieHnX (hi3uKo-MeXaHIYHUX Ta COPOIIMHUX
XapaKTEPUCTUK JTOCHIKYBAaHOTO AB y MOpIBHSIHHI 3 KOHTPOJIBHUM
3pa3KoOM 3MEHIITY€E€THCS BUTpaTa BOAW Ha MiATOTYBAaHHS, TIIITyIITyBaHHS
Ta MBUAKE TpoMuBanus y 1,2...1,5 pa3u npu 11poMy TUTOMHM 00’ €M
M1JITOTOBJIEHOT BOJM 30U1bIIy€eThCs HA 25...40 %.

Bucnosok: JlocnimkyBaHne BymienieBe akTuBHe Byriuia Silcarbon
K48spezial € mepcriekTHBHUM J1J11 BUKOPUCTAHHS Y BOJIOIITOTOBI,
0 CHOPUSITUME TMOKPAIIEHHIO SKOCTI TOTOBUX AQJIKOTOJBHUX Ta
0€3aJIKOr0JIbHUX HAIO1B.

Jliteparypa
1. IHHOBaLIMHI TEXHONOr1i MPOAYKTIB OpOAIHHS 1 BUHOPOOCTBA: MiApyY. /
C.B. IBanos, B.A. [Jomapenpkuii, B.JI. [IpuOunscekuii Ta iH. // 3a 3ar.
pen. n-pa xiMm. Hayk, npod. C.B. IBanosa. — K.: HYXT, 2012. — 487 c.
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VJIK 628.54

OUYNCTKA CTOUYHBIX BOJI MIUIIIEBON
IMPOMBIIIIVIEHHOCTH C IOMOIIBIO JIOKAJBHBIX
OUYMCTHBIX COOPY XEHUMN

I'pecs A.B., CamoxBasioBa A.WU., K.T.H., aCCHCTEHT

XapbKOBCKUI HALMOHAJIbHBIH YHUBEPCUTET
CTPOUTEIBCTBA M APXUTEKTYPbI, I. XapbKOB

B nHactosiiee BpeMs akTyaJdbHOM TpoOJieMON SIBIISIETCS COPOC
HEJOOUUILEHHBIX CTOYHBIX BOJ| IHMIIEBON MPOMBIIUICHHOCTH B
NpPUPOAHbIE  BOAHBIE  OOBbEKTh.  CTOYHBIE  BOJBLI  MHIIEBOM
MIPOMBIIIJICHHOCTH COACPKAT OpraHUYECKUE BEIECTBA, JKUPHI, OCIIKH,
OCTaTKH MPOJIyKTOB, & TAKXKE BOMY, KOTOPAsi UCMOJIL3YETCA JJI1 MOMKHU
CBIpbS M TPOMBIIIJICHHOTO 000pynoBaHusa. B CBo odepear 3TH
3arpsi3HUTENIH MOIAIAI0T B CTOUYHBIE BOJIbI B BUAE TPYAHOPA3ACITUMBIX
CYCIICH3UH, IMYJIbCUH, KOJJIOMTHBIX 1 MOJICKYJISIPHBIX PACTBOPOB, UTO
BIIOCJIC/ICTBUM  TIPUBOJUT K  OHOJOTUYECKOMY  3arps3HEHUIO
MPUPOIHBIX BOJIOEMOB.

[luieBass MPOMBIIIUIEHHOCTE  XapaKTepU3yeTCsi 00pa3oBaHUEM
OOJIBIIIOTO KOJWYECTBA OTXOJOB Ha IPEABAPUTEILHON CTaaud 0
HayaJla OCHOBHOM MepepalOTKU B BUJE PACTBOPUMBIX OPraHMYECKHUX
BemiecTB. Jlaxke Ha HEOOJBIIMX CE30HHBIX MNPEAIPHUATHIX 00bEeM
OTXO/JOB  JIOCTUTAaeT OObEMOB  COOTBETCTBYIOIIUX  HACEJICHUIO
ypciieHHOCThI0 0T 15000 mo 20000 yenoBek, Torga Kak Ha OOJIBIINX
3aBOJIaX OOBEM OTXOJO0B DJKBUBAJCHTCH JESTEIHLHOCTH HaCEJICHUS
YUCJICHHOCThIO YETBEPTh MWIIIMOHA 4YeJOBeK. Eciu KoimmuecTBo
OTXOJIOB, BBIJCNISIONIMXCS C MAapoOM HJIM BOJIOM, HE BEJIHMKO, a 00bheM
OpPraHUYeCKUX OTXOJIOB OIPOMEH, TO OpPraHUYECKHUE OTXOJbl
CBSI3BIBAIOT PACTBOPEHHBIN KUCIIOPO M MPEBPAIAIOTCS B CTAOMIBHBIC
COCJIMHEHUSI. DTU OTXOJbI MOTYT 3arpsi3HATh WM MPUBOAUTH K IOpUE
BOJIOEMOB 3a CUYET YMEHBIICHHUS KOHIIEHTPAIMd pPacCTBOPEHHOTO
KHUCJIOpOAA JI0 BEJIMYMHBI HMXKE HEOOXOAMMOM ISl CYIIECTBOBAHUS
OOBIYHBIX BOJHBIX OPTraHU3MOB.

Jlnst pemieHust JaHHOM MPOOJSEMBbl HMCHOJB3YIOTCS JIOKAJIbHbBIE
ourctHbIe coopyxkeHus (JIOC) 4ToObl OYHMCTUTH MPOU3BOACTBEHHBIC
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CTOYHBIC BOJIbI JI0 HOPMATHMBHBIX TpEOOBaHUM HX TMpUeMa B
KaHaJIM3aIUI0 WK cOpoca B IPUPOIHBIN BOIHBINA OOBEKT.

JIOC oOecrieumBalOT  OYUCTKY CTOYHBIX BOJ  ITHIIEBBIX
MIPOU3BOJICTB C MCXOAHBIM COJIEpKaHHWEM B3BEIICHHBIX BerlecTB (BB)
1000 - 3000 mr/mm’, XITIK 3000 - 5000 MrOy/mm’ 1 BITK e 2000 -
3500 MFOz/,Z[MS, xupo 500 - 2500 wmr/ ,Z[M3 0 HOpM MpHeEMa B
karamm3anuio (BB 100 - 500 mr/om’, XIIK 250 - 800 mr/am’, BITK o
200- 500 MFOQ/I[M3 , XKUpbl 5 - 50 Mr/z[M3 ). CreneHb OYHMCTKH TIO
OCHOBHBIM 3arps3HAIOIIMM KOMIIOHEHTaM cocTaBiiaeT 80 - 99 %.

[TpoMBIIIIEHHBIE OUMCTHBIE COOPYKEHUSI MUIIEBBIX MTPOU3BOJICTB
MIPEICTABIIIOT COOOM KOMIUIEKC TEXHOJOTHYECKOTO 00O0pYIOBaHMS,
MpeIHa3HAYEHHBIN JJI1 OYHUCTKH CTOYHBIX BOJ, OOpa3yIOMUXCS Kak
HEIMOCPEICTBEHHO TPH MPOM3BOACTBE MPOAYKTOB, TaK U B MpOIlecce
MOWKH  CBIpbS M  TPOMBIIUICHHOTO  oOopynoBaHus.  OHH
XapaKTePU3YIOTCSI BRICOKOM CTETIEHbIO aBTOMATHRAIIMK U MEXaHU3AIUH
MpOIIECCOB  cOOpa  CTOKOB, HWX  YCPEJHEHHsS U  OYHUCTKH,
WHIUBUTyAJIbBHOCTBIO TEXHOJIOTMUECKOU 11e1ouku. COCTaB 3JIEMEHTOB
TEXHOJIOTHYECKOTO 00OPYIOBaHMS ¥ CyMMapHAasi CTOMMOCTh CO3JIaHHUS
OYHCTHBIX COOPYKEHHMM CYILIECTBEHHO pa3inyaeTcsl MpPH PasHBIX
HaIPaBJICHUSIX BOJIOOTBEEHNS (B BOJIOEM WJIM B IIEHTPAJTU30BAHHYIO
CUCTEMY).

CoopyxeHust JTOKaJIbHOM OUHCTKH pacroJjiaratot B
HEMOCPEICTBEHHOW OJIM30CTH OT MECT OOpa30BaHMsI CTOYHBIX BOJ
nepen ux cOpocom B ceTh. CoOpyXKEHUS TMpeIHA3HAUCHBI IS
MaKCUMaJbHO BO3MOXKHOTO 3aJCp’KaHUsI OTXOJO0B IPOM3BOJCTBA C
IEIBI0 UX TTOCICAYIONMIETO UCTIONB30BaHMs, 00€CTICUeHNUS HOPMaTbHOM
paboThl BHEIUJIOMIAJIOYHBIX CETeH U COOPYKEHUM, MPEeIOTBpAIICHUS
pacrpocTpaHeHusi 60JI€3HETBOPHBIX MUKPOOPTaHU3MOB.

JIist 3amepkaHusl KPYIHBIX OTXOJIOB Ha BBIMYCKax 3arps3HEHHBIX
HEXUPHBIX CTOKOB B MSCOXHPOBOM M MscorepepadaTbiBaonem
KOpITyCaxX YCTAHABJIMBAIOT MEXAaHUYECKHUE WM PYUYHBIE PEIIETKH,
peIeTKU-APOOMIIKY, a TaKke MepPoprupoBaHHBIC CAMOOYHIIIAFOIITHAECS
emoba. Ha BeITyckax OT 3aroHOB, MOMEIIECHUN UTS TpeayOoHHOTOo
COJEpKaHUS CKOTa M KAHBDKHOTO  OTHEJEHUS  YCTPaWBaroT
HABO30YJIOBUTEIH, 000PYyyeMble PEIIeTKaMH.

Ha Bbimycke MHQUIIMPOBAHHBIX CTOYHBIX BOJ| CAHUTAPHOW OOWMHH,
KapaHTUHA U W30JIATOpAa TNPEIyCMaTpUBAlOT HABO3OYJIOBUTENIb W
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nesuHpekrop. Ha BbIMycke CTOKOB OT MBIThS aBTOMOOWIICH-
CKOTOBO30B CTaBSIT I'psA3€0CH30yTIOBUTET.

Ha BeImyckax TpaBUJIBHBIX U IMIEIOYHBIX BOJ KOHCEPBHOTO 3aBOJA
(uexa) ycTpauBaroT HeuTpanuzarop. OkoHUaTenbHas JIOKAJIbHAs
OYHCTKA 3arpsi3HEHHBIX HEXUPHBIX CTOYHBIX BOJ OCYILIECTBIISIETCS HA
OOI1€3aBOJICKOM y3JI€ MEXaHUYECKOM OUMCTKH, INI€ CTOYHBIE BOJIBI
TIOCJICZIOBATEIIEHO MPOXOMIAT PEIIETKH, MTECKOJIOBKH, OCBETIIMTEIH WIIH
OCBETJIUTENU-TIEPETHUBATEIH, TUOO OTCTOMHUKH. [1].

Ha npenBaputenbHOil cTaguu J000H MepepadOTKU  KUJKUE
OTXOJIbI THINEBON MPOMBIIIUIEHHOCTH OOBIYHO MPOIICKMBAIOT Yepes3
pEelIeTKy M Pa3NeisioT Mocjie oTcTrauBaHud. l[lomydueHHble TakuMm
oOpa3oM TBepAble OTXOAbl BBIOPACHIBAIOT WJIM HCIOJL3YIOT B
COYETAaHMM C JPYTMMHA TBEPABIMA OTXOJAaMH [0 MPOrpaMme
BOCCTAHOBJIEHUS] MPOIYKTOB. OOpaboTKa BOIHBIX OTXO[0B BKJIIOYAET
pa3nuuHble (U3NYECKHE, XUMHUYECCKHE W OMOJIOTHYECKHUE METOIBI.
[Tockonbky BTOpUYHAsl TiepepaboTka Tpedyer OONBIIUX 3aTpar,
[EJIECO00Pa3HO MAaKCUMAJIbHO HCIOJIb30BATH BCE BO3MOXHOCTHU
nepBUYHON 00paboTku. IlepBuunas o0paboTKa BKIIOYAET TaKHe
NpOIECChl, KaK OCaXICHWE W MEXaHWYECKOe OTCTauBaHUE,
bunsrpanio  (Ha OJHOM, [BYX WM Ha Habope (WIBTPOB),
bnokkymsaMoo,  (aoTanmMio,  HOHHOOOMEHHYIO  00palOTKy ¢
paznenenueM Ha 1eHTpudyre, 00paTHbI 0CMOC, MOTIONIEHUE HA YIIe
U XuMu4eckoe ocaxaeHne. OTCTaWMBaHHWE OCYIIECTBISCTCS OT
MPOCTBIX  OTCTOMHBIX  PE3ePBYapoB /O CJIOXKHBIX  (DUIBTPOB,
CO3MIaHHBIX C YYETOM KOHKPETHBIX XapaKTEPUCTUK OTXOmOB. Jls
BBITIOJTHEHHs TPEOOBaHUI CTaHAAPTOB B OTHOIIEHUH BOIHBIX OTXOOB
nocJie EPBUYHON 00pabOTKM HACTYMaeT BTOPUYHAsT OHOJIOrHMYecKast
oOpaboTka. [TockonbKy ~ OOJBIITMHCTBO OTXOIOB  ITUILIEBOU
MIPOMBIIIIJICHHOCTH CONIEP)KaT IJIaBHBIM OO0pa30oM ITOIBEPTarOIIHeCs
pa3’IoKEeHHUI0 TOJ JAEHCTBHEM OHMOJIOrMYecKoil oOpabOTKM BpeAHbIE
OpraHUYeCKUE BEIIECTBA, OMONIOruYecKas oOpaboTKa, KaKk BTOPUUHBIN
nporecc, TMpeaHa3HadeHa ISl  YMEHBIICHUS  OMOXMMHYECKOM
MOTPEOHOCTH B KHCIOPOJIE OTXOJOB 3a CUET UX IMEPEMEIINBAHUS C
KOHIIGHTPUPOBAHHBIM PACTBOPOM MHUKPOOPTAaHU3MOB U J00aBICHUS
KHUCJIOpOJia C IIEJIbI0 OBICTPOro OKHcIeHus U cradmimsanmu. [locre
ATOTO OTXOJIbI CIMBAIOT B OKPYKAIOIIYIO CPEY.
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Poct GakTepuii MOXXHO KOHTPOJIUPOBATH 32 CUET AEC3MH(PEKUUU U
W3MEHEHUSI YCJIOBUM OKpYy)Karomenh cpeapl, Hampumep pH wn
TEeMIeparypsl. [2].

B 3aBucMMOCTM OT KOHKPETHOTO BHJA OTXOIOB MOXKHO
UCIOJIb30BaTh pa3jMyYHble METOJbl WM KOMOHMHAIIMIO METOJIOB.
Hanpumep, B cily4ae OTXOIOB MOJIOYHOTO XO3SICTBAa YCTaHOBIICHO,
4yTo I yHajeHus OoJsiblied dYacTh 3arpsi3HuTenedl >PQPeKTUBHO
MPUMEHSTH aHa’pOOHYI0 O00padOTKYy C MOCIEAYIOIIEH a’poOHOM
o0paboOTKOM,  KOTOpass  NpelHa3HayeHa  JJi1  YMEHBIIEHUs
OMOXMMHUYECKOM W XHUMHUYECKOM TOTPEOHOCTHM B KHCIOPOAE U
yAalleHusT OMOT€HHBIX 3JIEMEHTOB. JIpyrue HIMpOKO WCIOIb3yeMbIe
BTOPUYHBIE METOJIbI BKJIIOYAIOT OMOXUMHUYECKYIO OYUCTKY CTOYHBIX
BOJI, adpOOHBIC OMOMDWIBTPBI, UPPHUTALUIO TIPH DPA3OPHITUBAHUU, A
TaK)K€ MHCIIOJIb30BaHUE psAga OacceliHOB W JaryH. Eciu miyOuHa
0acceiHOB HE COOTBETCTBYeT TpeOyeMbIM HOPMaM, BO3HHMKAET
HENPUATHBIN 3amax. YCTpaHEHHE 3amaxa aHa’pOOHBIX IPOLECCOB
JIOCTUTAETCS 3a CYET (PUIBTpaIlMy Yepe3 MOYBY, MpU KOTOPOM MOTYT
OKHCIIATHCS BBI3BIBAIOIINE HEMTPUATHBIC 3aMax 1 MOJISPHBIC Ta3bl.

Takum 00pazoMm, OYUCTKA TPOU3BOJACTBEHHBIX CTOYHBIX BOJ
OCYIIECTBIIIETCA C MOMOILBI0 CHEIMAIEHOTO KOMIUIEKCA CIIOKHOTO U
9HEprodPpheKTUBHOTO 00O0PY/IO0BaHMS. 3arpsi3HEHHBINH CTOK JIFOOOTO
MUIIEBOTO TPEANPHUATHS HWMEET pPsi XapaKTEPHBIX OCOOCHHOCTEM,
KOTOpBIE JIENAIOT €ro AKOJOTMYECKU-arpeCCUBHBIM, TPEOYIOIINM
NPUMEHECHUS OCOOBIX TIPHEMOB OYHCTKH, KOTOpPhIE HHKOTAA HE
NPUMEHSIFOTCSI TPU  OYMCTKE  XO3SHUCTBEHHO-OBITOBOTO  CTOKA.
[TpoMmbIlIIeHHAsT OYMCTKA CTOYHBIX BOJ TpeOyeT ITyOOKOTO 3HAHUS
TEXHOJIOTUYECKHUX TPOIECCOB KOHKPETHOTO MUILIEBOTO MPOU3BOJICTRA.

Jlureparypa
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VK [628.1.033:628.161.2:546.72]:005.936.3(477.43)

OBI'PYHTYBAHHS BUBOPY TEXHOJIOI'TT
OBPOBJIEHHSA BOAU HA MIHI-HITAITPUEMCTBI 1O
BUITYCKY ®ACOBAHUX INTPUPOJIHUX BOJA Y
M. CJIABYTA

Kynpsimosa 0. €., 6akanasp, Ctpikauaenko T. B., 1.M.H., npogecop

Onecbka HalliOHATbHA aKa/ieMisi XapuoBHX TeXHOJIOTii, M. Oneca

Metoro pobotu Oysio OOIPYHTYBAaTU TEXHOJIOTIO (pacoBaHOi
npuponHoi muTHOI Bomu «Jxepena CnaByTH» Ha HOBOMY MiHi-
H1AIPUEMCTBI TT0 BUPOOHHUITBY (hacoBaHMX MUTHUX BOA B M. CraByTa.
3amaqi pobotu mossranu y (1) BUBYEHHI 1MOKA3HUKIB SIKOCTI BOIU 3
MOTEHIIITHOTO JpKeperna BOJAOINOCTa4aHHs, (2) BU3HAYCHHI €TalliB
oOpoOjieHHsT BOIM Ha  MiHI-MANpUeMCcTBl, (3) BUKOPUCTaHHI
COIIOJIOTIYHOTO OINUTYBaHHS [JIs BU3HAYEHHA OaxxaHux 00 €eMiB
dacoBanoi mutHOI Boam «JDkepema CmaByTw», sIKy KyIyBaTUMYTh
MEITKaHII MicTa, Ta (4) aHasi31 JOCTYIHUX JKEpel 1HGopMalIii 010
BUPOOHUIITBA Ta 30yTy (pacoBaHUX MPUPOIHUX MUTHUX BOI.

Pesynbratn  gocmipkeHb.  BcTaHoBIeHO  3a  pesysbTaraMu
JOCHIHKEHb, IO Y BOIL, SIKA IJIAHY€ETHCSI 10 BUKOPUCTAHHS SIK CHPOBHHA
Ha MIHI-IANPUEMCTBI, Maibke BCl TOKA3HUKH SIKOCTI BIOBIIAIOTH
BumoraM J{CaulliH 2.2.4-171-10 «I'irieHI4H] BUMOTH [0 SKOCTI BOAH
IIATHOI, TIPU3HAYEHOI I CIIOKUBAHHS JIFOAMHOI0». BUHATOK CKIlamae
BMmictT DepyMy - cepenHiil NMOKa3HUMK HWOro y BOAI 3 YCIX 3aisTHUX
CBEp/UIOBHH CTAHOBUTH 2,25 MI/OM°, IO TIEPEBHUILyE PErIaMEHTOBAHi
BUIIE3a3HAYEHUM JOKyMEHTOM 3HadeHHs (< 0,2 Mr/ om> ). Tomy Oyno
MPUMHATO PIIEHHS PO HEOOX1IHICTh BKJIFOYEHHS JI0 TEXHOJIOTI] eTariB
3HE3QII3HEHHS TPUPOAHOI BOAM, a camMe — aepallli BOAW MMCIA 1l
MEXaHIYHOTO OYHIIEHHS Ta TMOBTOPHOTO MEXAHIYHOTO OYMINEHHS Bif
okucHeHoro ®epymy micis aeparii. Bubip came Takoro rmporecy
3HE3AJII3HEHHS  OOyMOBJICHO  3ajader0  BUPOOHMIITBA  (hacoBaHOI
NPUPONHOI TWTHOI BOMW. AJDKE BHKOPHUCTAHHS IHIIUX METOMIB
3HE3aI13HEHHS BOAM (PEareHTHUX ) MPUBENO O JI0 3MIHU THUITYy (pacOBaHO1
BOIM — OOpOOJEHy TakUM 4YMHOM BOAy clifg Oyao O Ha3zuBaru
«pacoBanoro migrorosneHor» (3riqHo Bumor JCanlliH 2.2.4-171-10,

95



Codex Stan 227-2001). IIpoBeneHi nonepeaHi AOCTIHKEHHS MOKa3aIH
JIOCTATHICTh BUOPAHOTO METOMY 3HE3aTI3HEHHS MPUPOTHOI BOIU IS
BujasieHHsT Depymy — MOro KOHIIEHTpalllsl Y BOJL, IO Ti/Ie Ha PO3JIHB Y
IUISIIKH, cTaHoBma < 0,2 Mr/on°.

[Ipn mpoBeneHHI COINOJOTIYHOTO OMHUTYBaHHS (aHKETyBaHH:)
MemkaHIiB M. CrmaByTa oTpuMaHi Taki pesyasratd. Biamosimi Ha
nuTaHHsa «Skii Tapi Bu Hamanu 6 mepeBary mpu mokyti ¢pacoBaHoi
Bonu?» Oynu HactynmHumu: 36.7 % pecnoHIEHTIB BiAJaiu MepeBary
¢acosaniii nutHiM Boal y IIET-Tapi 06’emom 1.0 —2.01,233.3% -y
[TET-Tapi 06’emom 5.0 1. JIume 10 % nepeciyHuX MOKYMI[IB BiIAaIH
nepeBary (acosaniii nutHii Bomi y [IET-Tapi o6’emom 0.5 1. IIpote
BIJIOMO, III0 y MOIMUTI ONTOBUX MOKYIIIIIB, & caMe — Ka()e Ta peCTOpaHIB
— mepeBaxae (pacoBaHa MpUPOIHA MUTHA BOJA Y CKIISTHIN Tapi 00’ eMoM
0.5 1. 3 ypaxyBaHHSIM IUX PE3YJIbTaTiB OyJI0 MPUWHATO PIIICHHS PO
NEPCIEeKTUBHICT ~ BUKOPUCTAaHHS  Ha  [IIMPUEMCTBI  TPHOX
TEXHOJIOTTYHUX JIIHIA po31MBY BoaH, a came: 0.5 Ji y CKIsHId Tapi, 1.5
ny IIET-tapi ta 5.0 ny [IET-tapi.

3 omiAly Ha TEHJACHII MOCTIMHOrO 30UIBIICHHS MOMUTY Ha
Hera3oBaHy (hacoBaHy TIMTHY BOMy Ta 3MEHIICHHS IIOMHUTY Ha
ra3oBaHy (3a JaHUMHU JpKepen iH(opmailii), BUPIMIEHO BHUITYCKATH
JWie Hera3oBaHy (acoBaHy MUTHY TNPUPOAHY Bomy «Jlxeperna
CnaByTi».

Takum umHOM, Oyna po3pobsieHa TEXHOJIOTiS BHPOOHUIITBA
dacoBarnx Boa y M. CiiaByTa, BEKTOpHA CXeMa SIKOi MpeCTaBlIeHa Ha
PHUCYHKY.

BucnoBku. 1. Pe3ynprat BUKOHAHUX JIAOOPATOPHUX JOCIITKECHb
JO3BOJIMJIA ~ OOTPYHTYBAaTH HEOOXITHICTH Ta OCOOJHMBOCTI eTamy
3HE3aJI3HCHHS BOAM 3 JDKEpella BOJOMOCTAYaHHS Y TEXHOJOTII
¢dacoBanoi npuponHoi muTHOI Boau «/[xepena CnaByTu» Ha HOBOMY
MIHI-ITIITPUEMCTBI 110 BUPOOHUIITBY (paCOBaHMX MHUTHUX BOJ B M.
CnaByTta. OOrpyHTYBaHHS BUKOHAHO 3 ypaxyBaHHsM BuMor J[CanlliH
2.2.4-171-10 «I'irieH14H1 BUMOTH JI0 SIKOCT1 BOAW MUTHO1, TPU3HAYEHOT
JUIsl  CHOKMBaHHS JrofMHOI0» Ta JokymeHTy Kowmicii Kopekc
Amwmentapiyc Codex Stan 227-2001 mono ¢acoBaHux MUTHUX BOL,
K1 MO>KHA HA3UBATU «IIPUPOTHUMI.

2. 3a pe3ynbTaraMH COIOJOTIYHOTO OMUTYBaHHS Ta ONIALY
oxepen 1HdopMarllii NpUMHATO pilIeHHS Tpo oOJaJHAHHS Ha MiHI-
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HiAIPUEMCTBI TPbOX TEXHOJOTTYHUX JIIHIM po3/uBYy Boau, a came: (.5
1y ckisHii Tapi, 1.5 ny [TIET-tapi ta 5.0 n y [TET-Tapi.

Bopnosabip

v

3He3anisHwBaHHA

v

Pe3epByBaHHSA

v

Posanus

v

YKynopka

v

ETuketyBaHHs

Pucynok. BekTopHa cxema TexHOJOrii BUPOOHUIITBA (DacoBaHOi
MPUPOAHOI MUTHOT BoaU «/[kepena Crnay Ty Ha MiHI-TIIITPUEMCTBI

VK 628.1.033-021.465(477.74):628.16-021.633

AHAJII3 IKOCTI BOJAONPOBIJTHOI BOJIU M. OJIECA,
1O [TPOMILIJIA BTOPUHHY BOJOHIITOTOBKY
PIBHUX TOPT'IBEJIbBHUX MAPOK

Henucenxo 0.0., crya., Pomanuyk M.€.,
K.I€OL.H., 10LeHT, [Tomimyk A.A., K.X.H.

Onecbkuii 1ep:xkaBHUI eKOJIOTTYHUH YHIBepcuTeT, M.Oxeca

[Ipobnema sxocTi MUTHOI BOAM Oyjia 3aBKAM aKTyaJlbHA JUISL M.
Opneca 3 MOMEHTY CTBOpEHHSI BojionpoBoay (1873r.).

Tomy wmeTor0 poOOTH OyJl0 TPOBEACHHS aHANI3y SKOCTI
BOJIONPOBIIHOI Boiu B M.Ojieca Ta OyTHIILOBAHMX BOJI HA OCHOBI IIi€1
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Bonu B mopiBHsgHHI 3 JICanlliH2.2.4-171-10 1 HopmaTuBamMu
(1310JI0TYHOT MOBHOIIIHHOCTI JIJIsi IUTHUX BOJ.

d1310/10T1YHA TOBHOIIHHICTH HUTHOI BOJIN.

[TonsATTs Gi3i070r1yHOT MOBHOIIHHOCTI Juisi muTtHOI Bomu H. K.
Komb1i0B  3ampornoHyBaB BUKOpPHCTOBYBat Iie B 1912 por,
o0'eTHABIITM IIUM TEPMIHOM HaOlp aHIOHIB 1 KaTIOHIB, HEOOX1THHMX
OpraHi3My JIFOIMHU 1 MICTSITHCS B IPUPOIHIN BO/II.

Po0OoTa 3 OCBO€EHHSI HOBHX METOJIMK AHAIITUYHOTO Ta (DI3UKO-
XIMIYHOTO aHaji3y Ta BCTAHOBJIEHHS OPraHOJENTUYHUX IMOKAa3HUKIB
Boau  mpoBomwiacs Ha  06asi HXBJI  «IHdokcy  dimamy
«IHdoKcBOTOKAHATD).

bynu mocmimkeni HacTymH1 3pa3ku Boa: TM «ApreMiBcbkay, TM
«Kackany, TM «Muxkonuaceka», TM »Cybota» Ta TM «Grandwater».

KoHTpob sSIKOCTI BOJOMPOBITHOT BOJM MIPOBOAWIN B LICHTPAIbHIN
X1MIKO-0aKTep10JIoTivuHOi Taboparopii imi «lHbokcBo0KaHam» [7].

Cuctrema BomomnoctadanHss M.Ojecu 3a0e3nedye MUTHOK BOJOH0
HacelleHHs Ta mignpuemctBa MmicT: Opeca, [mmiviBcbk, binstiBka,
[TiBnennwmii 1 45 HaceneHux MyHKTIB binsiBcbkoro, OBIII0OMONIBCHKOTO
ta KomiHTepHiBChKOrO paioniB y pamiyci 50 kM BiJg 001acHOTO
HEHTPY.

OuurieHHsT TIOBEPXHEBOI BOAM  BIJOYBA€ThCS HaA  €JUHOMY
1iTicHoMy BopoourcHux koMiuiekeli BOC «/lHictep» 3 Bom103adopoM B
paiioHi cMmT. bindiBka.

ITicits ounIeHHs, BOJA 110 CHCTEMI TOJIOBHHX BIJIBOAIB HAAXOINUTH
MOMYTHUM CTIOKMBaYaM Ta Ha MIChbK1 BOJJONPOBIJIHI HACOCHI CTaHIIII.

Bona 3 piuku J[HicTep 3a0upaeThCcsl B JBOX MICIIX, HAAXOAUTH HA
BomoouncHy cradiito BOC «Jlaictep». TexHomoriuHa cxema
ountieHHs Bogu Ha BOC «JlHicTep» B NIJIOMY CKJIQJa€ThCsS 3
YOTUPHOX CaMOCTIMHUX OJIOKIB, 1[0 BKJIOYAIOTh CIOPYIU IS
MOMNEPETHLOI0  BIJICTOIOBaHHS,  pPEareHTHoi  OOpoOKM  BOAM,
(GLIBTpYBaHHS Ta 3HE3APAKECHHS.

3He3apakeHHs, HAKOMWYEHHS 1 PO3MOAUT BOAM B MicTax 1
HACEJICHUX  IYHKTaX IPOBAJAUTHCS  JIOKAJLbHUMHU  CHCTEMaMH
BOJIONIOCTaYaHHsSI KOXKHOTO HACEJIEHOI0 IYHKTY, JI0 CKJIaay SKHX
BXOJSTh pPE3epByapd YHCTOI BOJIM, HACOCHI CTaHIIi, XJIOPaTopHi 1
pO3BiJiHI Mepexi [7].

B pe3ynbrari npoBeAeHUX JIaOOpaTOPHUX JTOCHTIIKEHb, 3'SICYyBaJIH,
o0 npoOu BOJAU, B OCHOBHOMY, BIAMOBIAIOTh CTAaHJAPTaM SIKOCTI
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HCanllin  2.2.4-171-10 [2]. TlopiBHIOIOYM 3  TOKa3HUKAMH
(1310710T19YHOT MOBHOILIIHHOCTI OYyJIM OTpUMaH1 HACTYITHI PE3YJIbTATH:

3a moka3HukoM JKOPCTKICTH HE€ BIJTNOBIIAIOTh HOpPMaTHBaM
HactyrmHi  TM:  «ApremiBcbkay, «GRANDWATER»  (Hmxue
HOpMaTuBy); Kamblliii - He BIANOBITAE KOJAHA TOProBeJbHA MapKa
(HrKYe HOpPMAaTHBY), BOJIONPOBIIHA Boja -BiAnoBigae; Marsiit - TM
«ApreMmiBcbkay Ta «GRANDWATER» He BiAnoBiiaioTh (HUXKYE
HopMmaruBy); Harpiii - He BignoBimarotb TM  «Cybotay i
BOJIONPOBiIHA Boja (mepeBuiytoTh); Kamiii -He Biamosinawots TM
«MuxkonuHChKa»  (NEpPEBUIIy€) 1 BOJAOMPOBIIHA Boja (HUKYE
HOopMatuBy); PTOopuAM -BCe TPOOW BOAM HE BIAMOBRIIAIOTH (HIDKYE
HOpMaTuBy); JIyXHICTh - He BiANoOBiMalOTh TM «ApTemiBChKa» Ta
«GRANDWATER» (umxue HopmatuBy); Cyxuii 3aluIIOK -HE
BianoBigaoth TM «Cybotay» (mepeBuirye) 1 TM «ApTeMiBChbKay,
«Kackan» 1 «GRANDWATERY» (Huk4e HOpMAaTUBY).3a BIATIOBITHOCTI

MOKa3HUKaM  (p1310JI0TIYHOI  MOBHOIIHHOCTI ~ Halikpama — TM
«MuxonuHceka», Hairipmi  TM  «GRANDWATER» 1 TM
«ApTEMIBCBKaY.

HopmatuBu sikocti mutHoi Boqu 3a JCaunllin 2.2.4-171-10
pPErNIaMEHTYIOTbCSI B JOCUTh IIHPOKMX MEXax 1 3a JeIKUMU
MOKa3HUKaMW He 30iraroTbCcsi 3 HOpMaTtuBaMH  (h1310J0TTIHOT
noBHoIiHHOCT! (Kanbiiid, Maruiv, Harpiit, ®topumnu, JIyXHICTB,
Cyxuii 3aJHIIO0K).

Tepmin Ta ymoBu 30epiraHHs OyTWJILOBAaHOI BOJAM, BHU3HAYECHI
BUPOOHHUKOM HE IIJIKOM BIJMOBIJAIOTH peaibHUM ymoBaMm. HeoOxigHo
MIPOBECTHU AOAATKOBI JTOCTIKEHHS JIJI1 OTPUMAaHHS OUTBIIT KOHKPETHUX
pe3yabTaria [7].

Jlireparypa

I. TlutbeBas Boma. ['wruenmyeckue TpeOOBaHKMS K KauecCTBY BOJIbI,
pacacoBannoit B emkocTH. KoHTponb kadectBa. CaHUTapHO-
snuaeMuosorndeckue npasuia u Hopmatuesl (CanlluH 2.1.4.1116-02)
— M.: Munsnpas Poccun, 2002.

2. JlepxaBH1 caHiTapHI HOpMHU Ta mpaBwia «lirieHiYHI BUMOTH JO BOIU
MUTHOT, MpU3Ha4YeHOI i cniokuBaHHs JroauHOo» ([ICanlliH 2.2.4-
171-10).— K., 2010.

3. Henucenko O.0.,®enoposa ['B., Illenenina C.I.COopHuk crarei
MexayHapoaqHoi MoJofie:kHON Hayd.KoH(-1mu «Ilnanera — Ham gom»
Amuesck, 19 ampens,2013 p. Amuesck: Jonl'TY,2013. — c. 158-161
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4. Jlypoe 10.1O.. — M.: Xumus, 1971.- c.111

5. Anekun O.A., CemenoB A.J[., CrxommnueB b.A. PykoBoacTBo 110
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131,126,128

6. Henucenko O.0., ®enopora I'B. «OiiHka SKOCTI MPUPOAHUX BOA 32
010reoXIMIYHIMH TIOKa3HUKAMH 3 OCBOEHHSIM HOBUX METOIUK aHAITI3Y»»

(y ApyKy). _ . .
7. Henucenko O.0., Pomanuyk M.€. «AHamni3 SKOCTI BOIOIIPOBIIHOT BOJIH,

sIKa MPOUIILIa BTOPUHHY BOAOMIATOTOBKY» (Y APYKY).

VIK[664.8/.9:621.798-034]:667.648.27

OAEPKAHHSA EJIEKTPOXIMIYHUX 3AXNCHUX
MOKPUTTIB TA JOCJIIIXKEHHSA IXHIX
BJIACTUBOCTEM Y ATPECUBHUX CEPEJIOBHMIIIAX

Ko3zunenn A.1O., crya., Ky3nenosa 1.O., nouent, Bikyas C.1., nouenr,
SInuenko K.A., acuCTeHT

Onecbka HalliOHATbHA aKa/ieMisi XapuoOBHX TeXHOJIOTii, M. Oneca

Kopo3isi mMeraneBoi KOHCEpBHOI Tapy € OJHIEID 3 MEPELIKOJ Yy
NOILIMPEHH] 11 3aCTOCYBAHHS JJIsl MAaKyBaHHS XapyOBHX IPOIYKTIB,
30KpeMa POCIMHHOIO IMOXO/KEHHS, OCKUIbKHM OCTaHHI HaldacTile
MICTSITh BUIBHI OpTaHIYH1 KUCJIOTH, 110 W CIIPUYUHIOIOTH 3a3HAYCHUM
nporiec.

OctanHiM yacoM mmupoke 3actocyBanHs 3HaxonsuTh KEIL, y sxux
gk J00aBKW, 110 TIJABUIIYIOTh TBEPIICTh 1 3HOCOCTIHKICTB,
3aCTOCOBYIOThCSL KapOimu 1 Oopuau. SK MpaBWiIO KOMIO3MIIIHHI
EJIEKTPOXIMIYHI TOKPUTTS OJIEPKYIOTh €IEKTPOII30M 3 EJIEKTPOIITIB —
CYCIICH31i, 10 SIBJSIIOTH COOOK0 BOJIHI PO3YMHHU COJEM MeETaliB 13
J00aBKOIO0 BHCOKOJMCIIEPCHOTO TOPOIIKY, IO JoAa€ iM crenudivHi
BJIACTUBOCTI: 3HOCOCTIMKICTh, TBEPIICTh, MIABHUINCHY KOPO3IHHY
CTIMKICTh TIPM BHU3HAYCHHX BHUJAX MEXaHIYHMX HaNpyr. 3axuCHI
xomro3uiliitHl mokputTs Ni-B-C 1 Co-B-C moxyTh OyTH BUKOpUCTaHI
JUTSI TIOJTIITIIIEHHS 3aXUCHUX aHTUKOPO31MHUX BJIACTUBOCTEH METaIEBO1
tapu. OIHUM 13  BU3HAYAJIHUX  KPUTEpIiB  3aCTOCYBaHHS
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KOMITO3UIIIMHUX EJICKTPOXIMIYHMX TOKPUTTIB € iXHS IiJIBUIIICHA
3HOCOCTIMKICTB 1 MIKPOTBEP/IICTb.

J10 TOKPUTTIB CTaBIATHCS pi3HI BUMOTU. [[ponoHOBaHI BUMOTH B
3HA4HIM Mipl 3aI0BOJILHSIOTHCSA TPU HAIIMHIN MIATOTOBIII OCHOBHOTO
MeTaly, MPaBWIBHOMY BHOOpI THUIY €JIEKTPOJITY ¥ ONTUMAaIbHOI
KOHIICHTPAIIl1 KOMIIOHEHTIB €JIEKTPOJITY, @ TAKOXK HaJIEKHOMY BHOOPI
peKUMY  €JIEKTPONi3y. 3arajilbHOl0 BHUMOIOIO, SKId  TOBHUHHI
BIJIMOBIJIATH BCl TIOKPUTTS, € IXHE MIIHE 34YEIUICHHS 3 OCHOBOIO.
[HmIUMKU ~ BUMOramu, IIPOTIOHOBAaHMMHU JI0 IIOKPUTTIB, € JpiOHA
cTpykTypa ocany. [IOKpUTTS TOBUHHI MaTh MaKCUMaJIbHO PIBHOMIPHY
TOBIIIMHY Ha PI3HUX AUITHKAX, TOMY IO TOBIIMHA € HAWBAKIIUBIIIOO
XapaKTEPUCTUKOIO TIOKPUTTSI, 1[0 BU3HAYAE TEPMiH 10O 3aXMCHOT [Iii.
[TokpuTTS TOBMHHI MaTH MIHIMYM IOp (HaBiTh MIKPOCKOIIYHHUX
PO3MIpIB).

JIOULIBHICT BUKOPUCTAHHS PI3HUX CHOJIYK, IO MICTATH 00D, IS
OJIEP>KaHHSI IOKPUTTIB HE BUKJIMKA€E CYMHIBIB: 11i PEUOBUHU BOJOIIOThH
3HAYHOIO BIJHOBHOKO 3/aTHICTIO. [TOKpUTTS, 10 yTBOPIOKOTHCA NpPH
BUKOPUCTaHH1 OOPTIIPUIHUX CIIOJIYK MICTSITh y CBOIM CHOMyIl Oop, 1
came 1e (QakT BIAKpPUBAE MEPCTIEKTUBU JJIs OJEp’KaHHS CIUIABIB 13
HOBUMH BJIACTUBOCTSMH.

[TokpuTTs, 10 MICTUTL CIIOJIYKH 31 3B'S3KaMH MeTai-00p,
BIJIDI3HSIFOTBCS ~ MIJBUIIEHOK  TBEPAICTIO, BEJIMKUW  3HOCO- 1
KOPO31MHOI  CTIMKICTHO, BHCOKOIO TEMIIEPaTypoO0  IUIABJICHHS.
Boprigpumauii MeTon J03BOJISIE ONEP)KYBaTH MOKPUTTS MPH BITHOCHO
HeBHCOKHX Temreparypax (mpubmmsao 40 °C). Ile mae MOXIUBICTE
HAHOCUTU OOPBMICHI TIOKPHUTTS 3 BIJIHOCHO HEBHCOKMMH BHUTpATaMH
€HEePrii.

Metoto jgaHOi poboTHM Oyna po3poOKa TEXHOJOTl HaHECEHHS
3aXUCHUX EJIEKTPOJIITMYHUX MOKPUTTIB HA OCHOBI OOpHU[IB METAIB
3MIHHOI B&JIEHTHOCTI. Y JlaHii poOOTI PO3MISTHYTO TaKOXK PEe3yJbTaTH
JOCITIJIPKEHHS porecy €JIEKTPOOCAIKEHHS KOMITJICKCHI
enektpoximiydi nokputtsa (KEIT) Ha ocnoBi cruiaBiB Ni-B 1 Co-B 3
OOPTiIPUIHUX €IIEKTPOIIITIB.

KinbkicHuil BMICT OOpY B MOKPHUTTAX BHUBYAIU (POTOMETPUUHHUM
METOJIOM 3a JoroMororo xiHanazapuny. Sk marpuii KEIT 6azyrorbes
Ha Ps/l YHIKQJIBHUX BJIACTUBOCTEN CILIABY: IMIJIBUIIEHOI CTIMKOCTI JI0
OKHUCHEHHS (30BHILIHIA BUIVISJ, HE 3MIHIOETHCSA TICIS OOpOOKU 3a
temmeparypu ~ 500 °C), migBuIneHa KOpO3ifiHA  CTIHKICTB,
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3HOCOCTIMKICTh 1 TBepaicTh. OcamkyBanu KEII Ha ocHOBY — cTalieBi
3pa3Ku.

OTpuMaHl TOKPUTTS AOCHIKYBAINCA HA KOPO31MHY CTIMKICTb.
BuxopucToByBanucs XIMIYHHUM Ta €IEKTPOXIMIYHUI METO/IH.

Enexrpoximiuni JIOCITIKEHHS KOpPO31MHO1 CTIMKOCTI
KOMITO3UITIMHUX TOKPUTTIB TPOBOAWIM B OITOBINA, SOMy4HIM 1
JUMOHHIN  kuciotax. [IBUAKICTE KOPO3ill OIIHIOBAIM METOJOM
TIOJISIPU3AITITHOTO OIMOpPYy B KOMIpKaxX MPUTHCKHOTO THITY 32 CTPyMaMH
noJisipu3ailii ¥ BU3HAUYEHHSAM IIBUIAKOCTI KOpO3ii 3a BTparaMH MacH,
BCTaHOBIIFOBAHUMH TPaBIMETPHUYHO.

BuBueHHs kiHeTHKH Kopo3sii mpotsarom Onu3pko 1000 rogun mpu
20°C mokasajo, 10 y BCiX BHIAIKaxX HAMOLIbINA MIBUAKICTE KOPO3il
CIIOCTEPITa€ThCS B MOYATKOBUM MOMEHT, 1 Tricis ipubiin3Ho 200 ronuH
BOHA CTaOLTI3yeThCcs. MaKkcUMallbHEe 3HAYEHHS MIBUJIKOCTI KOPO3ii Ha
MOYATKOBIM CTajli MOXHA IMOSICHUTU BEJIUKOI BUILHOK MOBEPXHEIO
3pa3KiB, HE 3aWHSTOI0 MPOIyKTaMu KOpo3ii. HalOuisll 1HTEHCUBHO
npotiec kopo3ii nepeodirae y 0,3 %-oMy po3urHI OI[TOBOI KHCIIOTH.

AHani3 pe3ynbTaTiB €NeKTPOXIMIYHMX JHOCHIIKEHb TOKa3aB, IO
KEII miaBuiilytoTh KOpO3iiHYy CTIMKICTH BYIJIEHEBOI CTaIM, a OTXKeE, 1
KOpPO31MHY CTIHKICTh OJISIXU B arpECUBHUX KOHCEPBHHUX CEPEIOBHIIAX.

Jlireparypa

1. IToetkun B.B., Koenckuii .M. CrpykTypa 3JI€KTPOXHUMHYECKUX
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Society of Electrochemistry — Thessaloniki, 2001, p.594.
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YK 628.1.034.2 — 048.78

YAOCKOHAJIEHHA CUCTEMHU BUKOPUCTAHHA
BOJIN HA XAPYHOBOMY HIAIPUEMCTBI

Kynounadcoka M.B., 6akanasp, Koasenko O.0. A.T.H., C.H.C.

Onecbka HaliOHATbHA aKa/ieMisi XapuOBHX TeXHOJIOTii, M. Oxeca

B cuiny cTpiMKOro CBITOBOTO TEXHIYHOTO MPOTPECY Ta HAYKOBUX
BIJIKPUTTIB 1 IPUEMCTBA Xap4oBOi rajysi MOCTINHHO
VIAOCKOHATIOIOTECS. BakmMBUM U1 TIPOIIECy VIOCKOHAJICHHS €
JeTalbHUM aHaIi3 ICHYIOUMX Ha MiANPUEMCTBI TexHosorii. He menm
BOXIMBAM € 1 BH3HAUCHHI METH, 3aUId sKOi Oyae MpoBeacHE
yaoCKoHaJIeHHs. [le Moxke OyTu MOKpaleHHs SIKOCTI TMpOAyKIi (y
BUITAJIKy BHUSBJICHHS TaKUX MPOOJIeM), TOKpAIeHHS EKOHOMIYHHX
MMOKA3HMKIB JISUTBHOCTI MIAIPHEMCTBA 200 3MEHIIEHHS €KOJIOTIYHOTO
BIUTMBY Ha HABKOJIMIITHE CEepeoBUIlE. METOK HAIIOTo JIOCTIIKECHHS
OyB aHa3 CUCTEMH BHUKOPUCTAHHS BOJIU Ha OAHOMY 3 BITUYM3HSIHHX
JIOYMX TIANPUEMCTBI 3 BUPOOHHUIITBA O€3aJIKOTOJIBHUX HAIOIB Ta
BU3HAYEHHS IUISIXIB 11 yAOCKOHAJIECHHS.

Ilim3emMHa Boma, sKa BHKOPHUCTOBYETHCS HaA MIAMPHEMCTBI IS
BUTOTOBJICHHS O€3aJIKOTOJIbHUX HAroiB, Ma€ 3HAYHO MIABHIICHUM
BMICT JIBOXBJICHTHOTO 3aJTi3a, TOMY TEXHOJOTIEI MepeadadyeHo Horo
BUJIAJICHHST TIUISIXOM aeparli Ta MexaHiyHoi ¢ureTparmii. [licus
perenepaitii (GUIBTPIB 3BOPOTHIM TOKOM ITPOMHBHOI BOJM 13 CTIYHUMH
BOJAMHM CKHIAE€THCS 3HAUHA KUIBKICTh OKucieHoro Fe3™t y BUIJISI
KOJIOITHUX Y1 TOHKO TUCTIEPCHUX 3aBUcei. Taki CIoyku € IpUINHOIO
3apOCTAaHHs KaHaTI3allliHUX MEpex 1 Bogopo30ipHoi apmarypu. Kpim
TOTO BHXiJHA BOJA Ma€ MIABUINCHUN BMICT COJieH YKOPCTKOCTI, IS
BUJIQJICHHSI SIKKX HaA IMJANPUEMCTBI  BUKOPUCTOBYIOTH HaTpIiMi-
KaT1OHITOBI bimeTpu. A CTIUHI BOAM BiJ 1X pereHepartii
XapaKTePHU3YIOThCS TT1ABUIIICHAM BMICTOM PO3UMHHUX COJICH.

Ockutbkn  Ha  pere”epaunito  (GUIBTPIB  Ha  MIANPUEMCTBI
BUTPAYAETHCA 3HAYHA KUIBKICTh BOJM, MPOMOHYETHCS OpraHi3yBaTH
TEXHOJOTIYHY JIHIIO JIOKQJhHOTO OYMIIECHHS CTIYHUX BOJ Ha
MIANPUEMCTBI 3 METOI0 TIOBTOPHOTO I1X BHUKOPUCTAHHS B SKOCTI
NPpOMUBHUX BOA ab0 Ig  IHIIUX TOTped  MiAIpHUEMCTRA.
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[lepenOavyaeTbes, 110 Taka TEXHOJIOTTYHA JIiHIS BKIIOYaTUME HACTYIIHI
TEXHOJOTIYHI MPOLECH: KOAryjsliro 1 (QIOKYJSIII0  JIOMIIIOK,
MEXaHIuHy (UIBTpAIlil0, BUJAJEHHS HAJUIMIIKY PO3YMHEHUX COJIEH,
3HE3apakKeHHS BOJIH.

JlokasibHE O4YMINIEHHSI CTIYHMX BOJ Ma€ 3HA4yHy IIepeBary
MOPIBHSHO 3 3arajlbHUM, TOMY IO OYMILNEHHIO ITJITAEThCS CTIYHA
BOJIa, IO MICTUTh OJHE 3a0pyIHEHHS ab0 KUIbKa OJM3BKUX 32
XIMIYHUMU BIACTUBOCTSIMHU. TEXHOJIOTISl TAKOTO OYMIIICHHS MPOCTIIIa,
€KOHOMIYHA 1 €()eKTUBHIIIIA, HI’)K TEXHOJIOT1S OUMIIICHHS CTIYHUX BOJI,
10 MICTATH 0araro pi3HUX 3a0py/AHEHb.

Chig 3a3HAYMTH, 110 MIHIMI3AIIS CKHOAHHS CTIYHUX BOJ B
3arajbHy KaHaTi3aIliHy MEepPEeXy JO3BOIUTH MIIMPUEMCTBY 3MEHIITUTH
IiaTy 3a BUKOPHCTAHHS IMIJI3EMHUX BOJA Ta 3a BOJIOBIJIBEICHHS, a
TaKOXX 3MEHIIUTh MTpa(u 3a MEPEeBUILNECHHS TPAHUYHO JOIYCTUMHUX
KOHIICHTPALIIH IKIIJTMBUX PEUOBHUH.

VK 663.85.86-048.76

YIOCKOHAJIEHHS TEXHOJIOI'TI BE3AJIKOTOJIBHUX
HAIIOIB

Manoga 10.0., 6axanasp, Koaaenko O.0., 1.T.H., C.H.C.

Opecbka HaliOHAJIBHA aKaeMisi XapyoOBHX TeXHOoJoriil, M. Oneca

BupoOHUIITBO 0€3aJIKOTONIBHUX HAMOIB — TMEpPCIEeKTUBHUN
HaMpsIMOK PO3BUTKY Xap4yoBoOi raiysi. JJocuTe 4acTo BUPOOHUIITBO
0€3aJIKOrOJIbHMX HAaIoiB HaJaroKylTh Ha MIANPUEMCTBAX, AKI
BUPOOJISAIOTH (DacoBaHl BOAM, 30KpemMa 1 MPUPOJHI MiHEpAJIbHI.
MeTor Hamoro HayKOBOTO JOCIHIIKEHHS CTajl0 YIOCKOHAJIEHHS
TEXHOJIOT1i 0€3aJKOTOJBPHMUX HAIloOiB Ha OJHOMY 3 TaKHuX
M1ATPUEMCTB.

JI>)xepesoM BOAOMOCTa4aHHS Ha MIANPUEMCTBI € apTe3laHChKa
CBEp/JIOBMHA, 1[0 3HAXOJAThCI Ha #oro Tepurtopii. Ilpu
BUPOOHUILITBI (DAaCOBAaHUX NPUPOJHHUX MIHEpAIbHUX BOJA BOJa 13
JKepena MiAIaeThCs JIUIe MeXaHIuHii QuUIbTpalii Ha MeXaHIYHUX
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¢binprpax. /s BHTOTOBJICHHS HAIOiB BUKOPUCTOBYIOTH BOAY 3
MICBKOTO BOJOIPOBOJY, SKa € TAKOXK BOJOIO 3 MIA3EMHHUX KEPE.
TexHosorist BOAO MIATOTOBKH HAa MIANPUEMCTBI B IbOMY BHUIAAKY
JOTIOBHIOETHCS 3HE3apa’KEHHSM BOJIH.

Bona € oqHUM 3 OCHOBHUX KOMIOHEHTIB HAMoOiB, TOMY 1i CKJaj
ICTOTHO BIUIMBAa€ Ha SKICTb T'OTOBOTO MPOJAYKTY, HacaMIiepesl Ha
OpraHOJIENITUYHI TOKAa3HUKKM Ta MIKPOOIOJIOTIYHYCTAOIIbHICTb.
3acTocyBaHHSI BOAM 3 BHCOKOI THUMYAacOBOI >KOPCTKICTIO 1
JYKHICTIO  3HWUXYE KHCJIOTHICTH HAmMoOiB, MPHU3BOAUTH [0
MEepeBUTPATH JIMMOHHOI KHCJOTH, $5Ka TIOBHHHA JIOJaTKOBO
BHOCUTHCS IJid HEWTpamizamii 10HIB JIyXHOCTi. loHM KalbIliio,
MarHiro, 3aji3a MOXYTh pearyBaTd 3 JCSIKUMH KOMIIOHEHTaMH
HaloiB - TEKTUHOBHUMHU  pEYOBMHAMH, TmoiideHoramu, 3
YTBOPEHHSAM ocafiB. [IpUCyTHICTh y BOJII BUIBHOTO XJIOPY, 1HIIHMX
XJIOPBMICHUX pPEUOBHH, O30HY, KHCHIO, Ba)XKUX MeETaliB
MPU3BOJUTH JI0 3MIHUA CMAaKYy, 3HUXKEHHSI Xap4oBO1 I[[IHHOCT1 HAMOIB.
[[i crmonyku KaTali3ylOTh OKHCIIOBAaJbHI MPOIECH, 3a PaxXyHOK
AKUX PYHHY€ETbCS acKOpOiHOBa KHCJIOTa, MPUPOJHI OapBHUKH,
apoMaTH4H1 peuoBUHU. Po3unHenuii y BoJ1 KHCEHb 3HUXKYE CTYMIHb
HAaCUYEeHHS T1OKCHIOM BYIJIEIIIO, CIIpHUsIE PO3BUTKY
MIKPOOPTaHi3MiB, OKHUCIIOE KOMIIOHEHTH Hamow. BpaxoByroun
BHINIE CKa3aHe, MOXXHAa 3pOOWTH BHCHOBOK MpO TE€, IO ICHYIOUYA
TEXHOJIOTISI BOJOMIATOTOBKM JJISI HAaNoOiB HE € JIOCKOHAJOK 1
noTpeldye KOPEeKTYBaHHS.

JInsi BU3HAYEHHS TEXHOJOTIYHOI CXeMH OOpOOJIeHHS BOIH B
KO)KHOMY OKpPEMOMY BHMAAKy HEOOXIJHO CIOYAaTKy BUBUYUTH
NMOKAa3HUKK SIKOCTI BOAM B JpKependl BojomocradanHs. Jlami
HEeOoOX1JTHO TOPIBHATH iX 3 BUMOTaMH HOPMAaTUBHUX JIOKYMEHTIB. A
BXE  I[OTIM  3JIACHIOBATM  PEKOHCTPYKIIO  ICHYIOYOI  Ha
MIANPUEMCTBI JIIHIT BOAOMIATOTOBKU. Boga mis 0e3aJIKoroibHUX
HamoiB moBuHHA BigmoBigat BuMmoram J[CanlliH 2.2.4-171-10
«I'irieHlyHl  BUMOTM 10 BOAW IIMTHOI, MPHU3HAYEHOI I
CIIOKMBAHHS JIOAUHOIO». KpiM TOro, iICHYIOTh CHelliaibHl BUMOTH
hi (o) BOJIU TEXHOJOTTYHOTO MpU3HAYEHHS, BCTAHOBJIEHI
«TeXHOJIOTIYHO 1HCTPYKIIED 3 BUPOOHUIITBA O€3aJIKOTOJIBHUX
HaroiBy. B Tabn.1 HaBegeHO TMOPIBHSAHHS SKOCTI BOAM, IO
BUKOPUCTOBYETHCS IS BUPOOHHUIITBA HAIOIB Ha MIANPUEMCTBI 3
BUMOTaMH 3a3HAUYE€HO1 IHCTPYKIIII.
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Tabi. 1 - BiamoBigHICTh IKOCTI BOOU
Ha MIPUEMCTBI HOPMAaTUBHUM BUMOTaM

Onunutis Jliama3oH 3MiHK
HaiiMeHyBaHHS MOKa3HUKA BUMIPIOBaHHS Hopmarus 3HauCHb B

MOKa3HUKa 3pa3Kax BOAH
3amax (mpu 20 Ta 60 °C) Oaim 0 0...1,0
ITpucmax (ipu 20 °C) Oaim 0 0...1,0
3abapBicHICTh rpaja 10 0...48
KamamyTHiCTh Mr/om>3 1,0 0...0,15
pH orn. pH 3-6 7,2...7.9
3arajibHa YKOPCTKICTh MTI-eKB/Im> 0,7 5,78...7,55
Cyxuii 3aJIMIIOK Mr/ M3 500 377,0...600,0
Xaopuau Mr/ M3 100-150 78,3...122,9
Cynbharu Mmr/am? 100-150 80,5...157,2
Maprazenp mr/om3 0,1 0,01
3aini30 3arajapHe Mmr/am3 0,2 <0,1
Mine Mmr/am3 1,0 0,003...0,02
[Momicdbocdaru Mmr/am? 3 BIJICYTHI
B0%150 Mmr/om3 5,0 <0,005
ATroMiHIA mr/om? 0,1 0
Kagmiit mr/om? 0,005 0
Munr’ sk Mmr/om3 0,05 <0,005
Hirparu mr/om3 10 1,2...29.4
Hirputu mr/om? 0,1 <0,003
PryTh mr/ov? 0,001 0
CBHHEID mr/om3 0,1 <0,005
3arajgpHe MIKpOOHE YHCIIO KYO/ cm? <50 3-10
3arajpHi Koj1i (hopMHu KYO/ 100 cm® BIJICYTHICTh BIJICYTHI
E.coli KYO/ 100 cMm® BIJICYTHICTh BIJICYTHI
EnTepokoku KYO/100 cm? BIJICYTHICTh BIJICYTHI
[TarorenHi eHTEpOOAKTEDIi HasiBH. B | j1v” BIZICYTHICTh BIZICYTHI
Komidarn BYO/nm? BIJICYTHICTh BIZICYTHI

Sk BumHO 3 Tab. 1, Boa, 110 BUKOPUCTOBYETHCS I BUPOOHUIITBA
0€3aJIKOTOJIbHMX HAIOIB, MA€ MIJBUIIEHUM BMICT COJIEH >KOPCTKOCTI 1
Bucokui piseHb pH. Takox nepionnyHo (i€ 3yMOBJIEHO CE30HHHUMU
3MIHAMH) MOXXYTh BUHUKATH MPOOIeMH 3 MiJIBUIIICHOI0 MIHEpaTi3aIli€ro
Ta BMICTOM HITpaTiB. TakuM YHMHOM, YIOCKOHAJIEHHS TEXHOJIOTII
BOJIOMIITOTOBKU Oyzie CHpsSMOBaHE Ha 1i TEXHIYHE MEPEOCHAIICHHS, a
came JIOJJaBaHHS JI0 BXE BCTAHOBJIEHOTO MeXaHIYHOro (Quisrpy 1 Y-
JIaMIT OOJIaIHAHHSM ISl TIOMSIKILIEHHST BOJIY 1 KOPEKTyBaHHs piBHs pH,
OYMILIEHHS Ha BYTUTbHOMY (DUIBTPI, TOHKOI (pUIBTpaIlii 1 Aeaepariii BOIH.
Jiia  BumaakiB, KoidM |y Boml Oyae crioctepiraTvcs —IIiIBUIIEHA
MiHepai3allisi 1 BMICT HITpariB, JOULILHO MEPEI0AYUTH YCTAHOBKY
3BOPOTHOIO ocMocy abo 10HOOOMiHHI duibtpu. s  Bubopy
OCTaTOYHOIO BaplaHTy TEXHOJIOTIYHOI CXEMHM BOJO MiJITOTOBKKA Ha
HACTYMIHOMY  €Tami pOOOTH  TUIAHY€ThCSI BUKOHAHHS  TEXHIKO-
€KOHOMIYHOTO OOIPYHTYBaHHSI TAKUX THKEHEPHUX PIILIECHb.
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VK 628.1.03:628.161.2:547.546/.547

BUKOPUCTAHHA BIOAKTUBOBAHOI'O BYT'IJLJIA
JJIA OYUMIMEHHA BOAU BII HITPOI'EHBMICHUX
CIIOJYK

SluxoBa A. I, marictp, KoBasnenko O.0O., 1.T.H., C.H.C.

Opnecpka HalliOHAJIBHA aKaleMisi XapuOBHX TeXHOJI0rii, M. Oneca

biojoriune ouuWIeHHSs BOAM 3acCHOBAaHE Ha BUKOPUCTAHHI
KUTTEMISUTBHOCTI OakTepiit. MIKpoOpraHi3aMu B COPUSTIMBHX yMOBax
NepepoOsIAOTh IIKIJIJIUBI CHOJAYKH B 3BHYAMHI TMPOCTI PEUOBHHM.
bionoriune ouurieHHs: He MOTpeOy€e peareHTiB, MIABUIIICHHUX BUTpAT
Ha ©€HEPriro, B3HAYHOI KUIBKOCTI OOCIIYTOBYIOUOTO IE€PCOHAITY.
OcoOMBICTIO 3aCTOCYBaHHA O10TEXHOJIOTIH Yy BOJOIIITOTOBLI € T€,
[0 BIAXOAIB MPAKTUYHO HE 3aJIMIIAETHCA, TaK SK OLIBIIICTD
3a0pyaHEHb TEPEepOOSIOTECS B Ta30MOAIOHMI CTaH, a ocai, IO
3aJIUIIAE€THCS, BUKOPUCTOBYETHCA B AKOCTI J00puB. BapTicThb
010JI0TTYHOTO OUMINEHHS BOAM HUJKYA 3a BApPTICTh OYHUIIECHHS BOIU
iHIMMEU ciocoOamu. Ile eanHmit cnoci0, KU 103BOJISIE CTBOPIOBATH
€KOJIOTIYHO YHUCTHM LUK [PUPOIHOTO BHUKOpUCTaHHA. biojoriuxi
TIPOIIECH BUKOPHUCTOBYIOTH JUTS BUIAJICHHS PI3HUX PEYOBHH, 30KpeMa i
HITpOT€HBMICHMX. Jljii  IIbOTO  3aCTOCOBYIOThCA  (UIBTpU 13
3aBaHTAXXEHHSIM 3 T'PAHY/JIbOBAHUX MarepiajiB, Kl CHPUSTIUBI JJIs
3aKpIIJICHHS Ha HUX OakTepid. B sKkocTi Takoro marepiamy MoOxke
BUKOPUCTOBYBATUCS 1 aKTUBOBAaHE BYT LS.

[lepeBaroro BUKOPUCTaHHS B TEXHOJOTISX BOAOIMIATOTOBKU
AKTUBOBAHOTO BYTUUIS € €(PEKTUBHICTh OYMINCHHSI BOJM BlJ 3HAYHOI
KUIBKOCTI OpraHIYHUX 3a0pyqHIOBAuiB, EKOJIOTTYHICTh, JIETKICTh 1
MIIHICTh Ha CTUpPaHHA. AKTHBOBaHE BYruUld — 1€  IOPUCTA
BYIJICLIEBA PEUOBHUHA, SIKY OTPUMYIOThH 3 MareplajiB OpraHI4YHOTO
MOXOMKeHHS. BOHO MICTUTH BENMKY KUIBKICTH MOP 1 Ma€ 3HAuYHY
NUTOMY TIOBEPXHIO HAa OJMHUIIIO MacH, 1 SK HACHIJOK - BHCOKY
copO1iiiHy 3aaTHicTh. CaMe 3aBIsSKU IIMM BJIACTHBOCTSM aKTUBOBAaHE
BYT1JUISI € XOPOIIIMM HOCIEM JJI MIKpoOpraHi3miB. biodinsrpyBaHHs 3
BUKOPHCTaHHSIM aKTUBOBAHOTO BYT1JLIA CYIIPOBOIKYETHCSI
MPOTIKAHHSIM JIBOX B3a€MOITIOB’SI3aHUX MIXX COOOIO MPOIECIB: MPOIIECY
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copO1ii opraHiyHuX 3a0pyIHEHb BOAM HAa aKTMBOBAHOMY BYTLUII Ta
mpoiiecy  OIOXIMIYHOTO  OKHCIIGHHS  COpOOBaHMX  OpraHIYHUX
3a0pyAHEHb MIKpoOpraHizMamu, (PIKCOBAaHUMU Ha TIOBEpPXHI 1 B
MIKPOTIOPUCTIM CTPYKTYypl TMOPUCTOTO TpaHydboBaHOro Hocis. lle
N03BOJISIE  O€3MEPEepBHO  3MIMCHIOBATH €()EKTMBHE W  IIIMOOKE
BUJAJICHHA 3 BOJM OpPraHIYHUX Ba)XKO OKHCIIOBAaHHUX 1 TOKCHUYHUX
CHOINYK ©Oe3 HEeoOXITHOCTI TEpMIYHOI 1 XIMIYHOI pereHeparnii ado
3aMiHUA copOeHTy. JlJi peani3aliio Takoro mpouecy BUKOPUCTOBYIOTh
armaparu, siKl Ha3uBaroTh OiocopOepamu. Po3pizusitorh OiocopOepu, B
SKUX BIOyBalOTbCSI aepoOHI TMpoIecH 1 aHaepoOHI MPOIIECH.
AKTHBOBaHE BYTUUISI TP I1bOMY MOXKE 3HAXOIUTHCS SIK B
HEPYXOMOMY, TaK 1 3BOXEHOMY CTaHl. Aepailisi BOIM 3AIMCHIOETHCS
OHOYACHO 3 ii mojayero B (PUIbTp abo0 B OKPEMO BCTAHOBJICHOMY
aepariiHoMy TpUCTpoi. Bucoka edekTuBHICTH 010COPOIIITHOTO
crocoOy MiITBEp/PKEHA Ha TMPAKTHIl, 30Kpema, [pyU OUHUIIEHHI
CTIYHUX BOI.

VIIK 628.16.034.2:663.81.094.2

PO3POBKA TEXHOJIOI'II BOJOMIAIOTOBKHU 1151
BUPOGHUIITBA BI/THOBJIEHUX COKIB

Caennosa B.B, maricTp, KoBasienko 0.0, 1.T.H., C.H.C.

Onecbka HalliOHAJIBLHA aKa/JAeMisi XapuoBHUX TeXHOJIOTii, M.Oneca

BignoBneHui Cik - 1€ CiK, OTPUMaHMM IIUISIXOM BiJIHOBJICHHS
KOHIICHTPOBAHOTO COKY a00 KOHIIEHTPOBAHOTO MIOpE ab0 MacTH
MITOTOBJICHOI0 MHUTHOIO BOJOKO Y CIMIBBIJHOIICHHI, IO 3a0e3mneuye
30epeKeHHST OPraHOJENTHYHUX, (HI3UKO-XIMIYHUX BIIACTUBOCTEH 1
Xap4oBOi IIIHHOCTI COKIB 3 OJHOMMEHHUX IUIOAIB, AT1] a0 OBOYIB, 3
JoJlaBaHHAM a00 0e3 JoJaBaHHS COKIB MPSMOIO BIKKAMY, MIOPE,
KOHIICHTPOBAaHUX HaTypajJbHUX apOMAaTHYHHUX PEUOBHH, OTPUMAHUX B
XOJ11 BUPOOHUIITBA KOHIIECHTPOBAHOTO COKY.

VY pa3i npurotryBanHs HarypaibHux 100 % cokiB posib BOAM
OOMEXYEThCS JIMIIE TEXHIYHAM 3aCTOCYBaHHSAM - JUII MUTTSA
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oOnagHaHHs Ta Tapu, y BUPOOHUUTBI Mapu 1 HA TOCHOAAPCHKO-
noOyToBl morpedu. OJHaK, OCTaHHIM YacoOM COKHM BCE 4YacTille
TOTYyIOTh 3 KOHIIEHTpariB. KpiM Toro, Boja BHUKOPHUCTOBYETHCS ISt
MPUTOTYBaHHS HEKTapiB, MOPCIB 1 COKOBMICHUX HamoiB, (pyKTOBa
CKJIaJIoBa sAKuX He nepesulye S50 %.

Ha ykpaiHcbkOMy pPHMHKY TpEICTaBICHUN IIUPOKUN aCOPTUMEHT
COKIB 1 COKOBOI MPOIYKLIT pi3HUX OPEHIIB 1 TOPrOBUX MapoOK. YKpaiHIIi
HailyacTilie KymylTh CIK KUIbKa pa3iB Ha TWXIEHb (Mmaibke 40 %),
KUTbKa paziB Ha Micslb (25 %) 1 momust (outbiie 20 %), Takox CikK
KyHyOTh TUIbKH Y cBsiTa (8 %) 1 Omms3bko 3 % B3araii He M'HOTh COKH.
Taxki nani cBiAYaTh Mpo Te, IO CIK € MOMYJIIPHAM HAMOeEM Ha YKpaiHi.

BupoOHUIITBO COKIB B YKpaiHi 3HMKYETHCS 3 KOXKHHUM DPOKOM B
HaTypajibHOMYy BUpakeHHI. Tak, B 2013 p. BUPOOHUIITBO 3HU3WIOCS
Ha 5,6 % nopiBHsHO 3 2010 p., a B 2014 p. 3um3miocs Ha 3,9 % (1o
281 Tuc. ToHH) y nopiBHsaHHI 3 2015 p. Hespaxkaroun Ha 1e, puHOK
COKIB B TpOIIOBOMY BHUPaXEHHI 3pocTae, 1 1€ OOyMOBJIEHO
M1JIBUIIICHHSM I[iH HA COKU 1 HEKTapH.

Ha puHKy COKIB criocTepira€TsCsi BUCOKa KOHKypeHis. 98 % Bciel
NPOMYKIli Ha YKpaiHCBKOMY PWHKY COKIB TIpEeICTaBlicHI 4 BEIUKUMU
xkommanisiMu: Cannopa (M. Mukonais), Bitmapk (M. Oneca), Coca-Cola
(M Bbpomapu), [piakc Ykpaina (M. Hixua). 1{i xommnaHii BUpOOISIOTH
COKM Ta HEKTapH, 3aJUIIAI0YM HEAOTOPKAHUM CETMEHT COKIB MPSIMOTO
BIIKMMY. CaMe TOMy HEBEJIMKI ONeparopy PUHKY, a Takox (per-0apu,
MOCTYIIOBO 3aBOMOBYIOTH MOMYJISIPHICTD THUM, 10 Y HUX MOYKHA KyIIUTH 1
BUITUTH CBDKO BIDKATUM  CiK. CerMEHT CBIKUX COKIB € TPUBAOIUBUM,
MPOTE MOTO HEJIOTIKOM € JOPO’KHEYA CBIKHX COKIB.

Cik MaxcuMaJjibHO HAOMMKEHMM 110 HATypallbHOTO, MOXeE OyTu
OTpUMaHUK TIPU PO3BEJEHHI KOHIIEHTPAaTy TUIbKU IiTOTOBICHOIO
BOJIOIO, OCKUIBKM TPHUCYTHICTH COJEM KOPCTKOCTI, XJIOPHUIB,
cyibdaTiB 1 JYXKHICTb BOJM MarOTh HETaTUBHUM BIUIUB Ha SIKICTh
TOTOBOTO MPOAYKTY. BijtomMo, 1110 my>kHICTh BoAM miaBuUIye pH Hamoro,
riIpOKapOOHATH KaJbI[I0 1 MAar”it0 B3a€MOIIOTH 3 MEKTMHOBUMHU 1
OyOWMIIbHUMU PEYOBMHAMHU KOHIICHTPATIB, YTBOPIOIOYM KOMIUIEKCHI
CTHOIYKH 1 BUKJIMKAIOYM MOMYTHIHHS HAmoro, a CcyiabGaTh 1 XJIOpUAH
OepyTh y4acTh y (opMyBaHHI CMaKy Harmorw. 3arajibHa KUIbKICThb
PO3UMHEHUX COJIel HEe TUIbKM BIUIMBAaE Ha CMak, ajie 1 MOXe
OOyMOBIIIOBaTH: XIMIYHY HECTAOUIbHICTb, BUIAJAHHS OCaidy, 3MiHa
30BHIIIHBOTO BUIVISITY HAIOIO.
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[Ipu po3poOLl TEXHONOrii BOJOMIATOTOBKU JJIsl BUTOTOBJICHHS
BITHOBJICHUX COKIB JIOIIUIGHO CIIOYaTKy pPO3IISTHYTH —aHAJIOTT4HI
TexHoyorii jiyisi  HamoiB. (CydacHa cxeMa BOJIOIMIJTOTOBKH  JIJIst
BUPOOHUIITBA OE3aJIKOTOJIPHUX HAMOIB BKJIFOYA€ HACTYITHI TEXHOJOTIUHI
MPOIECH: MEXaHIYHE OYMILIEHHS BIJI MEXaHIYHUX TPyOO-IHUCIIEPCHUX
JIOMIIIIOK; IIOM’ SIKIIIEHHS,  3HE3aJI3HCHHS 1 JEeMaHraHalls, cojeh
KOPCTKOCTI; OYMILIEHHS HAa aKTMBOBAHOMY BYTULIl  BiJl OpraHIgYHUX
JIOMIITIOK; 3He3apakeHHsT YD-BUITPOMIHIOBAHHSIM.

JUIs ~ BUJaNeHHA  TakuX TPyn  JIOMIMIOK  SK  TIPABHIIO
BUKOPHUCTOBYIOTh pI3HE oOOnajHaHHs. Tak, Hanmpukiaja,  CIT4ACTI
(b1IBTPH 3aCTOCOBYIOTH YIS BIITyUEHHS TPy0o0 - AUCTIEPCHUX JOMIIIOK.
Cityacti QIIBTpU  CKJIQAAIOTHCS 3 KOpHycy (uUIbTpa BHUKOHAHOTO 3
JaryHi ab0 CHeIajgbHOTO MIIIHOTO IUTACTHKY, 4 TaKoX CITKH, IO
b1IBTpYE, MPOMUBHOTO KpaHa ad0 MPUCTPOIO TSI MPOMUBAHHS.

B MexaHiuHuX (uUIbTpax 3 TIpaHyJIbOBaHUM 3aBaHTAKEHHSIM
binpTpallist  3MIMCHIOETHCS IUIIXOM MPOIYCKAHHS BOAU  4YE€pe3
GUIBTPYIOUM 1Iap 3 1HEPTHOTO TPaHYILOBAHOTO Marepiaidy IMEeBHOI
3€pHUCTOCTI (TpaBiH, MeOIHb, MCOK, AHTPAITUT).

Ha  ¢imsTpax 3  akTWMBOBaHMM  BYTUUIAM  BUJAISIOTH
HU3BKOMOJICKYJISIPHI OpraHiyH1 JOMIIIKK. € HAacTymH1 GOpMHU BYT1JLIS:
MOPOIIIKOBE AaKTHBHE BYTUUIs, TpaHy/ibOBaHE (MOAPIOHEHMI, YaCTKU
HENpPaBWIbHOI (OpPMM) aKTUBOBaHE BYTUUISL, ()OPMOBAaHE AKTHBHE
BYTULJIS, EKCTPYAOBAHE (LIMIIIHAPUYHI TPAHyJIM) aKTUBOBAHE BYTLILIS.

3He3apakeHHs  BOAM 3@  JOMOMOIOI0  yiIbTpadioraeToBOro
BUMNPOMIHIOBAHHS ~ 3JIMCHIOIOTH  3a  JIOIOMOTOK  CHEIlaJbHHUX
yABTPag10IETOBHX JIAMII.

OckiIbKM Ha KOJKHOMY 3 TIITIPUEMCTB 3 BUPOOHUIITBA BITHOBJICHUX
COKIB BOJIa B JpKEpEJI BOAOMOCTAYaHHS Ma€ 1HIUBLTyaIbHUN XIMIYHHH 1
MIKpOOI0JIOTIYHUI CKJIaJ, TO 1 1HAMBITYalbHOI Ma€ OyTH TEXHOJIOTIS
BOJOIIIATOTOBKHA. AJjle BHMOIHM, SKHM IIOBHHHA BIAIOBIJIATH SKICTh
M1ITOTOBJICHO1 BO/IM, MOBUHHI OyTH OJHAKOBUMU. €JIMHOTO CTaHIAPTY,
SIKM OM periaMeHTyBaB BUMOTHU JI0 SIKOCTI BOJH, IIO Mepe10adaeThCst
BUKOPUCTOBYBaTH y BUPOOHUIITBI BIIHOBJICHHUX COKIB B YKpaiHi HEMae.
ToMy Take TOCHTIHKEHHS € aKTyaIbHHM.

B xomi po3poOku 3a3HAYeHOi TEXHOJOTIi BOJOIMIATOTOBKH
nepen0avyaeThCsl BUPIIIUTH HACTYITHI 3aBIaHHS:

- oOrpyHTyBatu BHOIp KOHIICHTPATIB COKIB JJI1 BUKOHAHHS

JIOCHIJKEHD;
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- JIOCJIIIUTH BIUIUBY SIKOCT1 BOJIM Ha SIKICTh B1JIHOBJIEHUX COKIB,;

- chopmyBaTM BHUMOTM JO SKOCTI BOAM Uil BUPOOHHUIITBA
B1THOBJICHUX COKIB;

- JOCHIAUTH BIUIMBY PI3HUX MaTepiajiB, CIIOCOOIB OYMIIEHHS BOAU
BiJI JOMIIIIOK Ha SIKICTh COKIB 13 KOHIICHTPATIB;

- OOrpyHTYBaTH TEXHOJIOTIYHY CXEMY BOJOIIIJTOTOBKH 1 3MIWCHUTH
BUOIp HEOOX1THOTO 00JIaTHAHHS.

VK 628.161.3:621.785.538

BIO®UIBTPU 1151 OYUILIEHHA BOAU B1/1
HITPOI'EHBMICHHUX CIIOJIYK

Kopmom K.1O., acnipant, lImopryn K.O., maricTp

Onecbka HalliOHAJIbHA aKajJeMisi XapuoBUX TeXHOJIOrin, M. Oxeca

biodinerpy MOXyYTh OyTH CIIPOEKTORaHI SIK (PUIBTPU 3 IJIABAIOYUM
ado  HepyXOMHM  3aBaHTaXeHHsM. Bci  OlodinbTpu,  sKi
BUKOPHUCTOBYIOTHCS CHOTOJIHI B TEXHOJIOTI] BOJIOMIJATOTOBKU, TIPU
eKCIUTyaTalii € TOBHICTIO 3aHypeHMMH Yy Boay. Y ¢uisTpax 3
HEPYXOMHM 3aBaHTAKEHHSIM IJITACTMACOBUI 3alIOBHIOBAY 3aKPITIICHUIMA
1 He pyxaeTbes. Bojia mporikae yepe3 HbOTrO JIaMIHAPHUM TTOTOKOM 1
CTHUKA€ThCs 3 OakTeplalbHOl IUIIBKOIO. Y OlodiasTpax 3a3BHuai
BUKOPHCTOBYETBCsI 3allOBHIOBAY 3 BEJIMKOKO IUIOMICIO TOBEPXHI Ha
omuHuito 00'emy Oio¢uisTpa. bakrepii pocTyTh Ha 3aloOBHIOBadi,
YTBOPIOIOYM TOHKY IDIIBKY 1, TAKUM YHWHOM, 3aiiMarOud JIy’K€ BEIUKY
mwiomry. Y a00pe crnpoekToBaHOMY O10(pUIBTpl IUIONIA MOBEPXHI HA
OIMHMINO 00'eMy TTOBUHHA OyTH SIKOMOTa OljbINa, OMHAK O10(pUIETP HE
MOBMHEH OyTH HAIOBHEHWH 3aHAATO IIUIBHO, MO0 HE 3a0uTHCS
OpPraHiyYHOIO PEYOBMHOIO B TMpolieci ekciutyaranii. ToMy BaKIUBO
MaTh JIOCTaTHIA BiJICOTOK BUIBHOTO MPOCTOPY, 4Yepe3 SAKUH MOXKe
MPOTIKATH BOJIA 1 3/1CHIOBATUMETHCSI 3BOPOTHE ITPOMUBAHHSI.

Y ¢upTpax 3 IUIaBalOYMM  3aBAaHTAXEHHSM  ILJIACTMACOBHI
3al0BHIOBAY PYXa€ThCsl Yy BOJI, 10 3HAXOAUTHCS BCEPEAMHI
0lodinpTpa, 3a paxyHOK Teuli, SKa CTBOPIOETHCS TOBITPSAM, IO
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HaTHITA€ThCS Beepenuny QuibTpy. Uepes nocTiiHuil pyX 3aloBHIOBaYa
GUIBTPU 3 IUIABAIOYMM 3aBAaHTAXCHHAM MOXYTh OyTH HalOBHEHI
HIUIbHIIIE, HIXK (QUIBTPU 3 HEPYXOMUMH 3aBAHTAXKECHHSIM. 3aBISKU
IOMY JIOCSITA€ThCS OUIBII BUCOKA MIBHAKICTH OOOpOTY BOAM Ha
OMUHUINI0 00'eMy OlodiuasTpa. Aje edeKTUBHICT, OakTepiaIbHOI
IUTIBKK B JBOX TUIAX (PUIBTPIB MPAKTUYHO OJHAKOBA. 3 IHIIOTO OOKY,
GUIBTPU 3 HEPYXOMHUMH 3aBaHTAXKEHHSIM BUAAIAIOTH TAKOXK JIPIOHI
OpraHiyHi YaCTHUHKU, OCKUIBKH aJICOPOYIOThCS  OaKTepialibHOIO
wiiBkoro. Tomy (UIBTpH 3 HEPYXOMOIO 3aBAHTAXKEHHSIM TaKOX
(GYHKIIOHYIOTh SIK OJIOKM JUJIsi TOHKOI MEXaHIYHO1 (uikTpalii, Mo
BUJAISIOTh OPraHIYHMA MaTepiad MIKPOCKOMIYHOTO po3Mipy 1
OYMINAIOTh BOAY JayXe edexTuBHO. Y ¢uIbTpax 3 IJIABAIOYUM
3aBaHTAXEHHSIM HEMOXJIMBO JIOCSATTH MOAIOHOTO €(EeKTYy, OCKUIbKH
NOCTIHA TypOyJIeHIlIsl BOAU HE JI03BOJII€ YACTHMHKAM 3aTpUMYyBaTHUCS
Ha TIOBEpXHI. Y OyIb-sIKId CHUCTEMI MOXYTh BHKOPHUCTOBYBATHCS
obuaBi cuctemu QuibTparii. BoHH Takox MOXyTb KOMOIHYyBaTHUCH,
BUKOPHCTOBYIOUM IUIaBalOYy 3aBaHTAXECHHS U €KOHOMIi Micld, a
HEPYXOMY - JUISi BUKOPUCTAaHHA €(eKTy 3aTpuMyBaHHS YaCTHHOK Ha
noBepxHi. [CHYIOTh pi3H1 KOHCTPYKTUBHI PIIIEHHS 11 010 1IBTPIB.

Water Outlet

Alr

a) 0)

Puc. 1 - Biodinsrpu 3 mmaBaroynM  (a) i HEPyXOMUM 3aBaHTaKEHHSIM (0)

[Iporieaypu 3BOPOTHOTO TPOMHUBAHHS TIOBHHHI 3aCTOCOBYBATHCS
yepe3 BIJMOBIIHI MPOMDKKHM 4acy, pa3 Ha TWXIEHb a00 MicCsilb, B
3aJIeKHOCTI  BiJ HaBaHTaXeHHS Ha ¢uibTp. Cruciae MOBITPsS
BUKOPUCTOBYETHCA ISl CTBOPEHHSI B (UIBTp1 TypOyseHiii, BiipuBae
OpraHiYHMM Marepian Bij HarmoBHIOBada. Il yac mpomMuBaHHS BOJA
BIJIKJTFOUA€EThCS Bij 010 1abTpa. bpyaHa Bona 3muBaeThes 3 010 1IBTpa
1 BUAAIIAETHLCS TIEPe] HOTO MIOBTOPHUM TTKITFOYEHHSIM JI0 CHCTEMH.
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VY Boml B 010QUIBTPI MICTUTHCA BYIJIEKHCIUN Ta3 BiJ JWXaHHS
OakTepiii a TakoX mNpucyTHIN BUIbHUN a30T (N;). HaxonuueHHs
BYIJIEKACIIOTO Tra3y 1 a30Ty HErarTuBHO BIUIMBA€E Ha  PICT
HITpUPIKYIOUUX OaKTepiil, TOMy BOJY HACUYYIOTh KUCHEM 3 MOBITPSI.
VY cTaHi piBHOBar" HACMYEHICTh BOAW KucHeM cTaHOBUTH 100 %. Ko
BOJIa TIPOXOJUTH Y€PE3 BOMAY, BMICT KUCHIO 3HIKYETHCS, 3a3BUYAM 10
70 %, a B OlodguIbTpl BIH CTa€ II€ HIKYUM. AJie HEOOX1THO
CTBOPIOBATH YMOBH, 11100 Y BOJII OyZI0 TOCTAaTHbO KUCHIO ISl BACOKOTO
1 CTaOLILHOTO TEMITY POCTY MIKpOOpraHi3MiB. J[Jis 1OCSATHEHHS OIbIII
BUCOKHX PIBHIB HACHYEHOCTI BHUKOPUCTOBYIOTH UHUCTUNA KHUCEHb.
Yuctuil KUCEHb YacTO TOMAEThCS B Yy (POpPMI PIIKOrO KHCHIO, ajie
TaKOXX MOKE€ OTPUMYBATHUCS 3a IOTIOMOTOI0 TeHeparopa KucHio. Boaa 1
YUCTUN KHUCEHb 3MIIIYIOThCS ITiJT TUCKOM, KUY 3a0e3neuye mnepexin
KHUCHIO B BOAY. Y KHMCHEBOMY KOHYCI THUCK 3a0€3MeuyeThCsi HACOCOM,
3a3BUYall CTBOPIOE B KOHycCl THUCK Ommu3bko 1,4 Oap. Ilogaua Bomu B
KOHYC TIiJ] HAIOPOM CIIOXKMBA€E 0arato KUCHIO.

VY nponeci HiTpudikaimii B O010QUIBTPI YTBOPIOETHCA KHUCIOTA,
3HaueHHsa pH 3HmKyeTbes. st yrpumanns pH Ha cTtabinbHOMY piBHI
70 BOOM CHiA Aojatv Jyr. Jleski CHCTeMH MICTATh YCTaHOBKH IS
BallHYBaHHA, 110 JIOJIAIOTh B CHCTEMY [0 KpAaIUISX BAlHSHY BOIY 1,
TaKUM YHHOM, CTaOUI3yroTh pH. [HIIOIO MOXIMBICTIO € cHUCTeMa
aBTOMATUYHOTO JIO3YBaHHS, peryjiboBaHa pH-MeTpoM 3 IMITyJIbCOM
3BOPOTHOTO 3B'SI3KY JI0 Hacoca-jo3aropa. Y I cucteMi OaxaHo
BUKOpUCTOBYBaTH rijpokcusi Hatpito (NaOH), ockuibku BIH OUIBII
MPOCTUH Y BUKOPUCTAHHI, IO MOJIETIIYE EKCIUTyaTaIlll0 CHCTEMHU.

[linTpuMka oONTUMAIBHOI  TeMmepaTypu BOOU B  CHCTEMI
BUPOIIYBaHHSI ~ HAHECEHO Ha  OlopuibTp  Mikpoduiopun €
HaWBAXTUBILIAM  3aBAAHHSIM,  OCKUIBKM  IIBUAKICTH  POCTY
0e3nocepeHbO MOB'A3aHA 3 TEMIEPATYPOIO BOAU. Y BOJI MOCTYIIOBO
HAKOIUYYEThCS TEIUI0, OCKUIBKA 3 METabO0Ni3My MIKPOOPIaHI3MIB 1
OaKTepialIbHOI aKTUBHOCTI B 010(DUIBTP1 3BUILHSIETHCSI €HEPTisl y PopMi
teria. Takox Bi1OyBa€ThCsl HAKONMMYEHHS TEILIa BiJl TEPTA B HAcOcax 1
BUKOPUCTAHHSI IHIIUX YCTAaHOBOK. TOMy BHCOKI TeMIepaTypu B
CUCTEMI € YacTOI0 MpPOOJIEMOI0 IHTEHCHUBHUX CHCTEM Olo¢iibTparlii.
Temrieparypa JIeTKO MOXKE PETYITIOBAaTHCS HUISIXOM 3MIHM KUIBKOCTI
MIPOXOJIOJTHOT CBIXKO1 BOJIH, 1110 HAJIXOJIUTH B CUCTEMY.
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VIK 628.161.2:546.171.1

HEPEBAI'M I HEAOJIIKHU CITIOCOBIB OUULIIEHHSA
BOJIM BIJ IOHIB AMOHIIO

KoBanenxo 0.0., A.T.H., c.H.c., Kopmomn K.FO., acipanT

Opecbka HalliOHATbHA aKa/ieMisi XapuOBHMX TeXHOJIOTii, M. Oneca

HeoOxiqHicTIO BUajJeHHS 10HIB aMOHIIO 13 BOOM 1HKOJIM BHHHUKAE
NIPU OYMIIICHH]1 MPUPOIHIX BOJ 13 MII3eMHUX JpKepes. Taka rmpooiema
BMHUKJIA 1 B XO/Il BUKOHAHHS HAMU HAayKOBOi pOOOTH, CIIPSIMOBAHOI Ha
PO3pPOOKY TEXHOJOTIl OYMILEHHA BOAM 13 MOBITps. Bomy 13 HOBITPs
OTPUMYBAJIM 3a JIOTIOMOTOI0 TMOOYTOBMX KOHMIIIOHEpIB Ha 0asi
BIJITIOYMHKY, PO3TaIIOBaHIi Ha y30epexcki HOpHOTro Mopsi HEAJIEKO BijT
M. Onecu. BmicT aMoHirO B 111 BOJII 3HAYHO TIEPEBUIILYE ICHYIOY1 BUMOTH
Ha muTHY Boxy [1]. Tomy HeoOXiaHMM € Bubip CrocoOy OYMIIEHHS BOAH
BiJl TakuX JomimoK. CydacHUMH crioco0amMy BHJIQJICHHS 13 BOIU 10HIB
aMOHII0O € HaCTyIlHI: 10HHUH OOMiH, 10HHO-COpOLIMHUN CHOCIO,
OKHCJICHHSI XJIOPOM, 3BOPOTHIN OCMOC, 010710T14HE 0OpOOIICHHS BOM.

JUIss OuuWIIeHHS BOIM BIJ aMOHIIO CHOCOOOM 10HHOTO OOMIHY
BUKOPHUCTOBYIOTh CHJIBHOKHMCIIOTHI KaTIOHITH. MOXIIMBE BUKOPUCTAHHS
1 cyMinn KarioHITiB. Ilpy npoMy 13 BOAM BHIIYy4arOThCS HE JIUINE 10HU
aMOHII0, a 1 coml kxopcTkocTi. EdexruBHUM € mei crocid ais Bof,
KOHIIGHTPALIis AMOHIIO B SIKMX He TepeBHiye | mr/av’ . [IpoIyKTHBHICTb
TaKUX YCTAaHOBOK cTaHOBUTH Bif 0,5 mo 10 m/ron. Karitanesi BUTpPATH
HE € BUCOKMMH Ha BIIMIHY BiJl €KCILTyaTaliiiHuX (i3-31 3HAYHUX BUTPAT
HE peareHTy, Ha BOAY JJISl PEreHepaliiiHuX PpO3YMHIB 1 BIJMHBAHHS
loHITIB). HenosikoM € 1 Te, 10 MICAS peEreHepaiii 10HITIB B
KaHaTI3all1iHy MEPEXKy CKHUJIAIOThCS CTIYHI BOJIM 3 MIJIBUIIIEHUM BMICTOM
10HIB aMOHIIO 1 5IK1 TAKOXK TIOTPEOYIOTh OYUIIICHHSI.

3acTocyBaHHS 10HHO-COPOITIIHOTO croco0y nependavae
BUKOPUCTAHHS TPUPOIHOTO IEOMITY (KIIHONTOIUTY) a00 CHHTETUYHOTO
neonity (tury Crystal-Right CR-100). BukopuctoBytoTh Takuii criocio
JUTS BOZ 13 BMICTOM 10HIB aMOHI1I0 He BUIIAM 3a 10 Mr/):[M3 . 3HANIIIOB LIeH
CHOCIO BUKOPUCTaHHS B YCTAHOBKAaX HEBEIHUKOI MOTYHOCTI (Big 0,5 110
10 M/rox 3a oummeHol0 Bomoi). Hemomikamu crocoOy € 3HauHi
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eKCIUTyaTaliiiHi BUTpaTH, OOyMOBIIEHI TUMHU XK NMPUYUHAMU, IO W TIPH
BUKOPUCTAHHI 10HHOTO OOMIHY.

EdextuBHuM crocoOoM BHJAICHHS 13 BOAM 10HIB aMOHIIO €
OKuCHeHHS iX xjopom. lle# cmoci® 103BONsE OYMINIATH BOOY 3
BHCOKHM BMICTOM 10HIB aMOHIO 1 MOYK€ BUKOPHUCTOBYBATUCS B JIIHISIX 3
notyxHicTio Bix 5 o 1000 M/TOI 32 TIATOTOBJIEHOI0 BOJIOIO. Ilo
nepeBar cnocody BIIHOCATH Te, IO KPIM 10HIB aMOHII0 OKUCITIOETHCS
3ajmi3a 1 Maprasenp, cyiabdith 1 cipkoBojieHb. KamitanbHi 1
eKCIUTyaTallliHl BUTPATH Ha peaji3aililo Takoro crnoco0y HeE €
BUCOKMMH. AJie JaHuil croci0 Mae CyTTEBUM HENOJIK, a caMme
MOXKJTMBICTh YTBOPEHHS HEOE3MEUHUX XJIOPOPTaHIYHUX CIIONIYK Y pasi,
SKIIIO BOJA MICTUTh 3HAYHY KUIBKICTh OPTaHIYHUX TOMIMIOK . Tomy
TaKui CrociO JOIIFHO BUKOPUCTOBYBATH JIJIsl BOJT 3 HU3LKMM BMICTOM
OpraHiuYHUX PEUYOBUH, 00 ISl BOAU MONEPEAHBO OUMIIECHOT Bl HUX.

3acToCcyBaHHSI CIIOCOOY 3BOPOTHOTO OCMOCY € €(DEeKTUBHUM ISt
OYMIIIEHHS BOIM 3 BMICTOM 10HIB aMOHIIO B Mexxax Big 1 1o 2 MF/I[M3.
Jlnst 0GpOOKH BOJ 3 BMICTOM 10 5 MI/IM’ HEOOXi/IHO BHKOPHCTOBYBATH
cnemianbHl MeMOpanu. lleli cmoci6 moIUIBHO 3aCTOCOBYBATH, SIKIIIO
HEOOXITHUM € 1 3MEHIIEHHS BMICTY PO3YMHEHHX COJIeM Yy BOL.
Henonikamu crocoOy € 3Ha4HI KamiTajlbHl 1 €KCIUTyaTalliifHi BUTpPATH,
OOyMOBJICH] TIOTIEPEIHIM OYHUIICHHSM BOAM (BiJl 3aBUCIUX PEYOBHH,
CHOJNYK 3aji3a, OpPraHiYHUX PEUOBHUH, COJIEH >KOPCTKOCTI1), CKUIAHHS
CTIYHMX BOJ 13 IIJBUIIIEHMM BMICTOM aMOHIIO 1 HEOOXITHICTH IX
TIOAAJIBIIIOTO OYUIIICHHS.

ITpu 3acTocyBaHHI OIOJOTTYHUX CMOCOOIB HITpHU(IKyrOUl OakTepii
OKHCIIIOFOTh 10HM aMOHIIO CIIOYaTKy B HITPUTH, a TOTIM B HITpaTH.
[Ipu ouurieHH1 TPUPOIHIX BOJ 1IeH TIPOIIEC 3A1MCHIOITh B (DLIBTPAX 13
rpaHylbOBaHMM 3aBaHTAXEHHSIM 1 3 (IKCOBAHOI Ha HBOMY
OakTeplaJIbHOW  KyJabTyporo.  Peamizarisi  cmocoby — morpeOye
JOJJAaTKOBUX BUTPAT HAa CHCTEMY MOjayl KUCHIO 1 XIMIYHHMX CIIONYK,
HEOOX1THUX JyIsl poCcTy Oakrepiil. Pa3om 3 TuM, 3arajibHi KamiTajibHI 1
EKCIUTyaTallliHI BUTPaTd HE € BUCOKMMH B TOPIBHSHHI 3 IHIIUMH
cnocobamu. HemomikoM HiTpudikaiii € Te, 0 MICs i1 3aBepIICHHS Y
BOJI 3AJMINAIOTBCS HITpAaTH 1 I 1X BHJAJEHHAI HEOOX1THO
3aCTOCOBYBaTd BXKe 1HIIN crocobu. Jlyske wacto HiTpudikariio
JIOTIOBHIOIOTh caMme JCHITpUdikaiier. 3a JOMOMOToK CHeliaIbHIX
OakTepii TpH  JEHITpU(IKAlli HITPaTKU MEPETBOPIOIOTHCA B
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razonoaiOHui a3zor. Came 3aBASKM IbOMY TEXHOJIOTIS € HalOUIbII
0€3MEYHOIO0 JIJIs1 HABKOJIUIIIHBOT'O CEPEIOBHUIIIA.

BuikoHaHui OIS Cy4acHUX CHOCOOIB OYMILIEHHS BOIW BiJ 10HIB
aAMOHIIO JTO3BOJISIE 3pOOUTH BUOIp CIIOCOOY OYMINIEHHS BOAM, OTPUMAHO1
13 TIOBITPSl 3a JIOMOMOTOK0 TMOOYTOBHMX KOHAMIIIOHEPIB. BpaxoByroun
BHCOKY KOHIIEHTpAIliI0 10HIB aMOHIIO Ta OPraHiYHUX PEYOBUH Y BOJI,
CE30HHUM XapakTep OTpUMaHHS Boau (JIITHIM Tiepion), HEOOXITHICTH
MIHIMI3aLli CTIYHUX BOJ 1 BHKOPUCTAHHS PI3HUX pEarcHTIB MOXKHA
po3mIsiIaTH O10JIOTTYHE OYMIIICHHS TaKUX BOJI SIK HAMOLIBII MPUHHATHE B
JTAHOMY BUMAJIKy. 3BUYAMHO, MITBEPAUTH MPABWILHICTh TAKOTO BUOOPY
MOXHa Oyfie JMile B pe3yibTaTi BUKOHAHHSA EKCIIePUMEHTATBHUX
JOCHIKEHB 1 TEXHIKO-€KOHOMIYHOTO OOTPYHTYBAaHHS TEXHOJIOT L.
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PO3POBKA TEXHOJIOI'TI OYUIIIEHHA CTIYHUX BO/
KOTEJIbHI HA OJIIMHO-)KUPOBOMY
HIAITPUEMCTBI

JyooBuk H. 1., 6akanasp, KoBasenko O. O. 1.T.H., C.H.C.

Onecbka HalliOHAJIbHA aKajgeMisi Xap4oOBHUX TeXHOJIOTI, M. Oneca

Bynb-sike MmanpueMCTBO XapyoBOi MPOMMCIOBOCTI Ma€ CBOIO
KoTeNbHIO. PoOoTa KOTenbHI MOTpeOye 3HAUHMX BUTPAT BOJIM,
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OCOOJIMBO SIKILIO MIAIPUEMCTBO MOTY>KHE 1 B TEXHOJIOTTYHOMY IPOILIEC]
BUKOPHCTOBYEThCS IMapa 1 rapsda Boja. [IpukmagoM Takux
MIJIPUEMCTB € OJIIMHO-KUPOB1 KOMOIHATH.

SIKicTh BOAM AJIS KOTJIB € BOXIMBOIO XapaKTEPUCTHKOIO, aJKE Y
mpoiieci iX poOOTH BOHA HArpiBa€ThCsl, B HIM 3MIHIOEThCS KapOOHATHA
piBHOBara, MOXYTb yTBOPIOBAaTHCS BIATMOBIAHI BIAKIAJACHHS 1
BIIOyBaTucs mponecu koposii. KoHTposnb SKOCTI BOIU € aKTyaJbHUM
HE3aJIe)KHO B1Jl TOTO, YA Ma€ MIANPUEMCTBO BJIACHI CBEPJIOBUHHU, YU
KOPUCTYEThCSI TIOCITyraMu LIEHTPaTI30BaHOTO Boj03a0e3neueHHs. J1is
3aroOIraHHsl YTBOPEHHSI KOPO3il Ta YTBOPEHHS HAKUIY BAXKIIMBUM €
KOHTPOJIb €JICKTPONPOBITHOCTI BoJM. JlaHWH MOKAa3HUK MOBHHEH OyTH
HAa HU3BKOMY piBHI, a B 1J€aJIbHOMY BHWIIQJIKy BoOJa AJisi MOTPeO
KOTE€JIbHI ~ TOBMHHA  OyTH  XIMIYHO  3HECOJIGHOK Ta 3
esekTporpoBiaHicTIO He Bulle 0,2 MKCwm/cM.

B mpuponi He 3ycTpiyaerbcs BoaM 0e3 MiHEpajbHUX JOMILIOK,
BOJIOTNIPOBIJIHA BOJA TaKOK HE MA€ TaKOl XapaKTepHCTUKH, 1HaKIIE O ii
HE MOXKHa Oyiio O BBaKaTH MPHUAATHOKO UIS CTIOKUBAHHS JIFOIUHOIO.
Came ToMy, JUTsl OTPUMAHHS BOJM, ITiIXOASIIOI JUTSI KOTIIB, 11 MOTPIOHO
ouuIatu ado goounmatd. HaBiTe SKI10 MeTOI0 00pOOIEeHHS BOAM IS
KOTJIIB HE € Ti ITOBHE 3HECOJIEHHS, 00OB’SI3KOBUM € BUJIAJICHHS 3 HEl
COJIEH JKOPCTKOCT1 (TIOM’SIKIIIEHHSI BOJIM) JIJIs 3a1100IraHHs yTBOPEHHS
Hakuiy. J[as 1pOoro BUKOPUCTOBYIOTH 10HOOOMIHHI (utbTpu. B
Ipolect iX eKCIUTyaTallii 0OOB’3KOBUM TEXHOJIOTTYHUM MPOLIECOM €
BITHOBJIEHHSI OOMIHHO1 €EMHOCT1 CMOJIH.

Ilicnss  mpormecy pereHepailii CMOJI  YTBOPIOIOTBCSI  BHCOKO
MIHEpaJli30BaHl CTI4HI BOJH, SIK1 MOTPEOYIOTh OUYMILEHHS, OCKUTBKH iX
SIKICTb HE BIIIIOB1JJa€ BUMOTraM JIO0 CTIYHHMX BOJI, III0 CKHIAIOTHCS B
MICBKY KaHaji3aimiro. ToMy METOK HaIloro JIOCHTI/DKEHHS cTajia
PO3pO0Ka TEXHOJOTI] OYMIIEHHS TaKUX CTIYHHMX BOJ, SKa JO3BOJUTH
MIJIBUIIATHA €(PEKTUBHICTh BUKOPUCTAHHS BOAM Ha OJIIAHO-)KHUPOBOMY
mignpuemMcTBl. Jlocsratuca 1ie Oyae B pe3yabTari BUKOPUCTAHHS
OYHMIIIEHUX CTIYHMX BOJ[ ITOBTOPHO B KOTEJbHI, TOOTO CTBOPECHHS Ha
MIITPUEMCTBI CUCTEMH 000POTHOTO BOJOIIOCTAaYaHHS.

IlepenOavyaeTbcst, MO TEXHOJOTIS OYMINCHHS CTIYHUX BOJI
CKJIQAaTUMEThCS 3 HACTYITHUX TEXHOJIOTTUHUX MPOIIECIB: peareHTHOTO
MOM'SIKINIEHHS;, OCBITJIEHHA, HeWTpamizamii 1 ¢inprpamii (s
BUJAJICHHS TPyO0O JUCTIEPCHUX YAaCTOUOK, BHJIAJICHHS HAJUIUAIIKY
KapOOHATIB Ta KOpeKTyBaHHA pH, MOOYMINEHHS); KOHIICHTPYBaHHSI
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¢buIbTpary (OTpUMaHHS ONPICHEHOT BOJU 1 KOHLIEHTPATy MiHEepaIbHUX
JIOMIIIIOK); 3HEBOJHEHHS KOHIIEHTpary 1 ocaay, BHUCYIIyBaHHS 1
NPECYBaHHS 1ILJIaMYy.

UDK 541.183: 661. 183. 12

SORPTIVE FEATURES OF
FeNi ALLOY PRODUCTION SLAG

Yu. Kalmykova, PhD in technical sciences, I. Grayvoronskaya, PhD in
technical sciences, E.B. Khobotova, doctor of Chemistry, professor

Kharkov National Automobile and Highway University, Kharkov

At present the complex use, the complete utilization of production
wastes and the decrease of environmental pollution are very urgent
problems. Wastes can be considered as anthropogenic sources of
mineral resources. As the cost of raw materials goes up the wastes
processing and their utilization have to be introduced wider. One of the
perspective kinds of wastes is metallurgical slag. This thesis is
dedicated to a solution of problems of identifying of industrial wastes
resource value for environmentally safe utilization in production of
organic compounds sorbents for wastewater treatment.

The aim of the work was to determine the sorption capacity of
metallurgical slag of Pobuzhsky Ferronickel Plant (PFNP) with respect
to the organic dye methylene blue (MB). The use of slag as sorbent
needs research on its chemical composition, structure, inertness in
water, resistance to lixiviation, to ascertain the conditions of slag
activation with increasing of sorption rate and sorption capacity.

Mineral composition of slag of PFNP. The composition of a slag
crystalline part is specified by X-ray analysis taken with the powder
diffractometer Siemens D500 in copper radiation with a graphitic
monochromator. The slag of PFNP contains the main minerals
Ca(Mg,Fe,Al)(S1,A1),Os  diopside aluminian and CaMg(SiOs),
diopside which belong to a group of clinopyroxene that are silicates or
aluminum silicates.
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X-ray analysis shows that slag samples, a dry one and a sample
that has been soaked in water for one month, are alike and contain one
or several phases having the diopside structure CaMgSi,04. Analysis
indicates that the soaked slag sample contains insignificant quantities
of quartz SiOz, margarite Ca(),ggNa()’lelz(Siz,lell,88010)(OH)2, albite
NaAlSi;05 and illite K(ALS1,09(OH). Weight content of diopside is
92,4 %, quartz — 3,1 %, margarite — 1,8 %, illite — 0,9 %, albite — 1,9
%. Presence of quartz and albite might be stipulated by the wash-out
of surface dispersed constituents into the solution. Unlike this,
margarite and illite can be formed when slag minerals and water
interact.

Element composition of slag of PFNP. Chemical elemental
composition of slag is determined by means of the electron probe
microanalysis (EPMA) method on the scanning electron microscope
JSM-6390 LV with the system of micro roentgen analysis INCA. The
elemental compositions of the granulometric factions of PFNP are
practically identical. The content of heavy metals (Cr, Mn, Fe) is low.

The sorption properties of slag were determined under static
conditions according to changing of sorbate concentrations in MB
solution. Sorption was studied by means of spectrophotometric
method using SPEKOL 11 at wave length of A = 620 nm. Static
exchange capacity of the slag (SEC) was determined by the following
formula
(C1 — Cz) v

m
where C; and C, — concentrations of sorbate, before and after
sorption, mg/dm3 ;

¥ — volume of solution, dm’; m — mass of sorbent, g.

The slag was prepared to pre-sorption by exposure in water
solutions of acids or alkalis NaOH at different temperatures during one
day. Sorption was carried out under static conditions. The ratio of slag
and MB solution (C = 0,01 g/dm’) 5 g : 100 ml. Time of exposure time
— 3 days. The experimental results are shown in table 1.

Activation of slag as sorbent MB 1n acid solutions is more effective
compared to the alkaline treatment and soaking in water. The highest
efficiency of MB solution extraction is achieved by pre-exposure in
0.5 M solution of H,SO,. The effectiveness of activated slag varies

SEC = ,mg/g,
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with temperature. When activated by water SEC and the efficiency of
MB extraction from the liquid phase do not change considerably. For
alkali solution minimum of SEC is observed within the temperature
range — 40-50 °C, the maximum value of SEC — at 70-80 °C. When
activated in sulfuric acid solution, the minimum SEC of slag according
to MB is observed in the temperature range 50-60 °C. Raising of
temperature to 70-80 °C resulted in a slight increase in SEC. The
highest value of SEC is observed at 20 °C. Thus, the most desirable is
the chemical activation of sulfuric acid at 20 °C.

Table 1 — Change of sorption capacity of PFNK slag in acid and
alkaline activation

Activation in . Mass concentration Extraction SEC of slag
solution t,"C  |of MB after s30rpt10n, efficiency pf MB Y ’

g/dm from solution, % g8
1 M HCI 20 0,0028 72 0,144
1 M HNO; 20 0,0028 72 0,144
0,5 M H,SO, 20 0,0023 77 0,154
0,25 M H,SO4 20 0,0031 69 0,138
0,125 M H,SOq4 20 0,0032 68 0,136
0,05 M H,SO4 20 0,0033 67 0,134
0,025 M H,SOq4 20 0,0038 62 0,124
0,005 M H,S0Oq4 20 0,0039 61 0,122
0,5 M H,SO, 40 0,0049 51 0,102
0,5 M H,SO, 50 0,0061 39 0,078
0,5 M H,SO, 60 0,006 40 0,08
0,5 M H,SO, 70-80 0,0056 44 0,088
1 M NaOH 20 0,0039 61 0,122
1 M NaOH 40 0,0056 44 0,088
1 M NaOH 50 0,0054 47 0,092
1 M NaOH 60 0,0052 48 0,096
1 M NaOH 70-80 0,003 70 0,14
H,O 20 0,0046 54 0,108
H,O 40 0,0044 56 0,112
H,0 50 0,0051 49 0,098
H,0 60 0,0059 41 0,082
H,0 70-80 0,0054 46 0,092

However, when activated by different agents the change of the
surface may be due to dissolution of various chemical components of
slag. The calculation of the oxide composition of slag based on the
results of the micro roentgen analysis revealed change in the chemical
composition in different types of chemical activation. Any type of
chemical exposure leads to leaching of aluminum, silicon and
magnesium from slag. Compared with aqueous acid and alkali
treatment reduce the activation of magnesium and iron.
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In addition, sulfuric acid activation of slag leads to dissolution of
compounds of potassium and manganese. Alkaline activation causes
dissolution of silica. The total loss of parts by weight of the order of
these elements: 5,78 % in the acidic environment and 11,52 % — in
alkaline. The maximum value of SEC slag after acid activation under
static conditions was set for 20 days (Fig. 1).

021 7 1 )
g
éﬁ 0,2 T | _2,5 gf
. 1 .
g 019 b N
0,18 + ’
017 - \_‘_MH\ -3,5
0,16 - T4
015 +—++—++— + —+ 45
305 7 9 11 13 15 17 19
T, days

Fig. 1 —Changing of SEC of PFNK slag and concentration of MB
sorbate in solution during the time period of: 1 — SEC, mg/g, 2 — 1gC (g/dm”)

Conclusions. Thus, the expression of sorption properties of
metallurgical slag in relation to organic dyes is shown. It was
determined that an increase in sorption capacity of slag is due to the
increase in the fraction of the amorphous state of substances and
increase of surface area of slag at its acid activation.
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YIK: 628.166

JETKI XJJOPOPTAHIUHI CHIOJIVKH Y
BOJIOIMPOBIJIHIN BOJI MICTA KMEBA TA X
BUJAJEHHS

XajaxaHapuk F.O.I,Tepﬂeublca F.B.Z, K.X.H., C.H.C.,
JlemeHnok O.M.l, K.T.H., JOLEHT

1- Haniona/ibHMii yHiBepCHTET Xap40BUX TeXHOJIOTiH, M. KuiB
2 - IHCTUTYT KOJIOITHOI XiMil Ta Ximil Boau
iM. A.B. lymancbekoro HAH Ykpaian, m. Kuis

XJopyBaHHA ~ —  HaWOUIBII ~ PO3MOBCIOIDKEHUN  CIIOCIO
3HE3apaXyBaHHS BOJIM SIK Yy HaIld KpaiHi, TaKk 1 3a KOPJOHOM.
XJIOpYBaHHS XapaKTEPU3Y€EThCS IIUPOKUM CIIEKTPOM aHTHUMIKPOOHOT
il 1O BIJHOILIEHHIO JI0 BEreTaTUBHUX (JOPM MIKPOOPIaHi3MiB,
C€KOHOMIYHICTIO, ~ MPOCTOTOK)  TEXHOJIOTIYHOrO  O(OPMIICHHS,
HasBHICTIO  CIOCOOY  ONEpPaTMBHOIO KOHTPOJIK 33 IPOLECOM
3He3apakeHHs. OCHOBHUM HEOJIKOM XJIOPYBaHHS € YTBOPEHHS
XJIOpY 3 OpraHiuHMMHU JOMIIIKAMU TPUPOTHUX BOA TOKCHUYHUX
xjopopradiyaux crnoiayk (XOC), skuM TpuTamMaHHI KaHIIEPOTeHHI,
MyTareHHi Ta iHII1 HeOe3MeYH1 BIIaCTUBOCTI.

3riHO 13 Cy4acHUMH ysiBIeHHAMH, yTBopeHHs XOC y nuTHINA BOAi
BIIOYBA€TbCA B PE3Y/IbTATI B3a€MOJIIi JBOX OCHOBHUX YWHHUKIB:
OpraHIYHUX PEUYOBHUH, 10 MICTITHCS Y BOA1 BOJOMM, Ta XJIOPBMICHUX
peareHTiB, Kl BUKOPUCTOBYIOTHCS B TIpolieci BopaomiarotoBku. Ha
nporiec yTBopeHHss XOC BITMBAIOTh KUIBKICTh Ta SKICHUM CKIIaJ
OpPraHIYHUX PEYOBUH Y BOJl JKEpena BOJIOMOCTAYaHHSA, a TaKoX
MIPUPO/IA 1X TOXOMKEHHS (ITPUPOIHI YK aHTPOIIOTCHH]).

Jlo TpUpOAHWX OpTraHIYHUX PEYOBMH Yy TIOBEPXHEBUX BOJAX
BITHOCSTBCSI BUCOKOMOJIEKYJIsipH1 (ryMiHoB1 (I'K) ta dynbBokucioTu
(OK), Ouiky, amiHOIYKpPU TOIIO) Ta HHU3BKOMOJEKYJSPHI
(aM1HOKHCIJIOTH, IIITMEHTH TOIIIO).

JIo aHTPOIMOTeHHUX OPraHIYHUX PEYOBHH Y TMOBEPXHEBUX BOJAX
BIJTHOCATHCS (PEHOJIHN, MECTUITUIH, TOIIIO .

JIiist nociikeHsb BiOupanack BogompoBiaHa Boja y 10 Toukax 3
n’stu pailoHiB Micta KueBa, Bojga mooudinangach Ha MOOYTOBUX
¢insTpax ToproBux Mapok: Hama Bona, Britta, AxkBadop, 9KO-2000,
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a TaKoXX Ha 3BOPOTHO-OCMOTHYHIA YCTAHOBLI Ta Ha BYTUIbHIN
¢dinpTpamiiial  ycraHoBli Bera 3 nogaibimiuM - yaeTpagioieTOBUM
3HE3apaKeHHSIM (po3poOKa [HCTUTYTY KOJOITHOT XIMii Ta XiMii BOJH).
Y BomompoBiMHIM BOAI 1 y BOAI MCIA JOOYHUINCHHS BHU3HAYAIH
XpomarorpadiquHuM crmoco0oM BMICT Xjopopranigyaux crnonyk (XOC).

[MpunImno XpoMarorpagpiaHoro METOY BU3HAYCHHSI
XJIOPOPTaHIYHUX CIOJyK TIOJsira€ B TOMYy, M0 mpoOy BOAM
TEPMOCTaTYIOTb B TI€PMETUYHO-3aMKHYTOMY OO’€Mi 1 aHaJ3ylOTh
ra3oBy (¢azy razoxpomarorpaiyHuM CHOCOOOM 13 BHKOPUCTAHHSIM
JETEKTOpY eNeKTpoHHoro 3axBary (E3).

XpomatorpadyBaHHs TMPOBOAWIN TPUYl JUIST KOXKHOI MPOOH.
BumiproBanu BuCOTy xpomarorpadiqHoro Imiky xiopodopMmy 1 3a
pe3ynbTaT BUMIPIOBAHHS MpUAMaN cepeaHe apudMeTUdHe 3 TPhOX
napajieJIbHUX BUMIPIOBaHb. Y PI3HHUX MPpoOax BOAOMPOBIIHOT BOIU 32
UM METOJOM BHM3HAYaIM BMICT XJOpOpopmy, OpOMAMXIOPMETAHY,
IUOPOMXIIOPMETaHy, TPUXJIOPETHIIEHY, YOTHPUXIIOPHUCTOTO BYIJICIIFO.
Opnep>kaHi pe3yabTaTd HaBeleHi y Taomuil 1. BMicT xiopopraHiyHuX
3’¢IHAaHb Yy BCIX MPOBEACHMX JIOCTIZAX 3a  IMOKa3HHUKOM
TPUXJIOPETHIICHY TIEPEBHUIIYE HOPMY, OKpIM 3pa3ka SKAWA 3a
pe3yabTaTaMH BCIX JOCTIHKeHb OyB HauKpanuM — ByJl. 3a00JI0THOTO
(TomociiBchkuii paiioH).

VYci BiiOpaHi 3pa3Ku BOIOIPOBIIHOI BOAM MICIHS PI3HOIIAHOBOTO
JIOOYMIIICHHSI aHasli3yBaluch Ha 3anuikoBui BMicT XOC. OneprkaHi
pe3yapTatd HaBejeHl y Tabmuil 2. Buxomsum 3 pe3yabrariB
JOCIIJKEHb, MOXHa CTBepKyBaTH, 1m0 BugaieHHs XOC 3a
JOTIOMOTOI0 3BOPOTHBOTO OCMOCY € MaJIO€()eKTUBHUM — 3aJTUIITKOBHIA
iX BMICT MEpeBUILyE JOMYyCTHUMI HOPMH, SIK 1 JOOYHUIICHHS Ha
nooyTorux (inerpax “Hama Boga”. OiasTpu TOproBux Mapok “Bera”
Tta “Britta” 3a edextom ounienHs Big XOC mokazaiyd HaWKpariuii
pe3ynbTart.

Buxonsiun 3 mpoBeneHUX MOCTIKEHb, MOXKHA CKa3aTd IO Yy
pe3yabpTari XJIOpyBaHHS BOJOMPOBIIHA Boja y MicTi KueBi wmae
3aBUILIEHUH BMICT XJIOPOPTaHIYHUX CIOMYK, 110 € BKpail HEOE3MEUYHUM
IUIs 31I0pOB’sl HAceJeHHA. BinmoBigHO BOoHA TOTpedye 0OOB’SA3KOBOTO
JIOOYMIIICHHS — X04ua O Ha MOOYyTOBHUX BYTUILHUX (QLIBTpaXx.
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Tabnuis 1. — Pe3ynbsratu BU3HaUY€HHS HOPMOBAHMX B MTUTHIN BOJI
MOOIYHUX MPOAYKTIB XJIOPYBaHHS ( TPUTaJIOT€HMETAHIB) B ITpoOax

BOJIM 3 BOJIOIIPOBIIHOI Mepexki micTa Kuena
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Tabnuis 2 — Pe3ynbratu BU3HAUEHHS MOOTYHUX MPOYKTIB
XJIOpYBaHHS (TPUTAJIOTEHMETAHIB) B MPo0Oax BOAM 3 BOAOIPOBITHOT
Mepexi micta Kresa 1micist JoOUHIIeHHS

CBATONINHCHKAN a [lepyenkin S <
. N - i L <+
paiioHH 2l g gl oM RS
i51% S| zE | paiomn |33
- eS8l 9|cem o SReniy
s =2 [BE|F . °o|5F S+ |EEQ
Anpecu TOUOK = . 4 Elg (& adeo| &g 2o [8E®L
BinGopy mpob Bomy 3| S &|5- |[ES|E5E|ES %o 2 & :(S;
BozO-TIpoBioi | . | &, |22 |55 E|ZE[2SEE |E=F
oo 25|55 cE|5Sl2E|258|EE|ETlESE s
M. Kuesa Ceo|ZER|EZ|Q &[5 E[F= 2 ;Q-OO°:>, =t
e |ES|FEIRE[S5c=E|EERQEEAE S
> m = :C = Lg = w| O |= Q) < é c% tey —
bd . e |< °CH|IE BlIH L |I5sFE s o
. = ~ o 3} 5| [P E T
o, ol . O 2 = L > & E~
3 = o' &, g = A = M S5~
2 m|E m 2~ |FE
Xnopodopm, 4 2 e (32 4 P Jolg ¥
MKTI/ M BIJIC.
bpomxiop- <0,5 |<0,5 [<0,5 |<0,5/<0,5/<0,5 (0,5 [0,510,5 |-
METaH,MKI/IM
Aubpoy xnopmetat, | o 5 |05 |<05 |<0,5/<0,5(<0,5 (0,5 (05|05 |1
MKI/ M BiJIC.
Tpuxyop-eTuieH, 15 b 4 > b 9 D) 2 |7 10/
MKI/ M BIJIC.
Hompu-xnopucuii | s o5 los5 |05 |05 05 (05 (0505 |2
ByIJIELb, MKI/JIM BiIC.

124




Jlireparypa

1. UnukoBcbka I"B. TpuranoMeranu y NUTHIA BOAl Ta aHOMaJbHI HACIIIKU
npu aitoHapomkerdi / [.B.YnukoBcbka, B.O.Ilpokomos, O.B.3opina //
JoBkins ta 3m0poB ’s1.-2002.- Ne3(22).-C.28-30.

2. 3abexxunckuit M. A. [IpuHIMIIBI, TpaBUiIa U MPOLETYPhI, UCIIOIb3yEMbIe
Maup MpH OLEHKE PUC-Ka KAHLIEPOT€HHOCTH JIJIsl YEIOBEKa PAa3IUYHBIX
dakropoB /M.A. 3abexunckuii //Bonpockl orakonorun. —-M. —2007. —21
C.

3. Yepnuuenko [.O. KanueporeHHa aKTHUBHICTH XJIOPOPOpPMY, HYOTHPH-
XJIOPUCTOTO BYIJIELIO, | ,2- IMXJI0pEeTany, TPUXJIOPETUIICHY 34
nepopayibHOrO KoMOiHOBaHOTrO BBeneHHS Muiiam /1.O. UepHudeHko,

H.B. banenko, O.M. JlutBudenko //I'irieHa HacCeJIEHUX MiCIIb: 30. HayK.
np. —K., —2002. -Bun.39. —C. 124-130.
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3ACTOCYBAHHSI IIAPYBATIX MTOABIMHUX
TJIPOKCHUJIIB IUHKY TA AJJIOMIHIIO JIJISI
OYUILEHHS CTIYHUX BOJ BIJ YPAHY(VI)

Kapmanosa I.C.', IMy3upua JI.M.Z, C.H.C., K.X.H., /[eMeHIOK O.M.l, J01l., K.T.H.

1 - Hamiona/ibHMIi YHiBEpCUTET Xap40BHUX TeXHOJIOTI, M. KuiB
2 - [HCTUTYT KOJI0IIHOI Ximil Ta Ximii Boau iM. A.B. lymancbkoro HAH
Ykpainu, M. Kui

[TocTiline 3poctanHs 00'eMiB 3a0pyTHEHUX MPUPOIHUX Ta CTIUHUX
BOJl BHACIIZOK aHTPOMOTEHHOTO BIUIMBY MOTPEOy€e MOIITYKYy HOBUX
0e3nmeYHnX METOJIB 1X OUHMIIEHHS BIJl PAJIOHYKIIIIB Ta BaKKUX
METAJTIB.

OpauM 3 HaWOUIBII HEOE3MEUHUX PATIOHYKIIIIB, TOKCUYHICTH
SAKOr0 OOyMOBJIEHa XIMIYHUM Ta pajiauidauM paxkropamu, € U(VI).
Tak, moka3HWKH O€3MEeKW MUTHOI BOAM YIS MPHUPOTHOTO YpaHy HE
noBuHHi Tepesumysatt 1 Bx/mm’ (0,040 wmr/av’). Crermbiuna
0COOJIMBICTh 3a3HAYEHOTO pamioHyKIiLy — BHCOKA
KOMILUIEKCOYTBOPIOIOUA  37aTHICTh 3 JIFaHAaMU MPUPOHOTO Ta
TEXHOT€HHOTO  TOXO/KEHHS, YTBOPEHHS PO3YMHHHX JU- Ta
TpUKapOOHATYpaHIIPHUX KOMIUIEKCIB mpu pH, XapakTepHHX s
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npupogHUX 1 cTiyHUMX Boxa. Lle oOymoBmroe ioro wirpamioo B
HABKOJIUIITHHOMY  CEPEIOBHINI Ta YCKIQJHIOE BWIYYEHHS 13
3a3HaYeHUX BOJHMX cepenoBuil. IlimBumena koHueHtpamis U(VI)
CIIOCTEPITa€ThCS B MIJIBEMHUX BOJAAX ACSKUX PErioHIB YKpaiHW, IO
MOB'SI3aHO C IIUPOKUM TOIIMPEHHSIM YPaHBMICHUX MIHEpAIIB Yy
NOopoJaX BOJOHOCHUX TOPU3OHTIB, a TaKOX 31 CTIYHMMHU BOAAMH
YpaHOBUAOOYBHUX Ta NEPEPOOHHUX i ITPUEMCTB.

Metoau KoaryisiifHoro Ta COpOIINWHOTO OYMIIEHHS BETUKHUX
o0’emiB 3abpyaHeHux Boj Big cnomyk U(VI) 3 BuUkOpUCTaHHSM
OPUPOJAHUX MIHEpaAJB, fKI € KaTIOHOOOMIHHUKAMH, HE 3aBXIU
JO3BOJISIIOTh  IOCATAaTH HEOOXiTHOTO CTYMEHS OYHUIICHHS BOJHUX
CEPEIOBUII] Yepe3 YTBOPEHHS y BOJI CTIMKUX aHIOHHUX KapOOHATHHUX
KOMIUIEKCIB ~ 3a3HAYEHOTO PATIOHYKIILY. Y BOIHUX PO3UMHAX
CKJIQHOTO XIMIYHOTO CKJIaay (Hampukiaj, IIaxTHI CTI9HI BOJU
HIANPUEMCTB  YPAaHOBUAOOYBHUX Ta MNEPEpOOHUX MiANPUEMCTB)
copOIriiiHa eMHICTh Oaratbox copOeHTIB 10710 U(V1) 3HMKYy€eThCS.

ToMy axkTyaJlbHUM 3aBIAHHSM € TOCIIKCHHS] HOBUX €(DEKTHBHUX
Ta EKOJIOTIYHO Oe3MeyHuX COpOLIMHUX MaTepiatiB, IO TapaHTYIOTh
BHCOKI CTyIieH1 ounIieHHs Boguux cepemoBu Big U(VI).

[lepcrieKTUBHUM € BHUKOPHUCTAHHS aHIOHOOOMIHHUKIB Ha OCHOBI
CUHTETUYHMX HEOPraHIYHUX IIapyBaTHUX IMOJABIMHUX TIAPOKCHIIB
(LLIII"), moObynoBaHUX 3 MO3UTHBHO 3apSIKEHUX OpYyCHUTOIONIOHUX
mapiB (MO3UTHUBHMIL 3apsj 3yMOBIIEHHUH 130MOP(PHUM 3aMilICHHSIM
JIBOXBAJICHTHUX KaTIOHIB (Mg2+, Mn*", Zn*", Cu*’, Ni*' Ta 1H.) Ha
tproxBanenti (A, Fe'', Cr'’ Tta in.)), 3B’sBaHHX MiX COGOIO
oOMiHHuUMHU aHloHamu. CopOIliiiHa €MHICTh BKa3aHUX MarepialiB
MOke OyTu 30UIbIlEHAa 3a pPaxXyHOK (YHKIIIOHAMI3aIlli ITOBEPXHI
CUHTETUYHOI MaTpUIll OPTraHIYHUMHU peareHTaMu

Merta naHoi poOOTHM — BHU3HA4YeHHsS €()EKTHMBHOCTI COpPOEHTIB Ha
ocHoBi cuntetnyHux LI uuky Ta amominito (Zn,Al-1IIIIT) momo
copoiinoro ButyueHHs: U(VI) 31 CTIUHOT IIaXTHOT BOJIH.

JUIs  DOCHIKeHh  BHUKOPHCTOBYBAIW  3pa3Kd  CHHTETHYHUX
HeopraniyHux copOentiB — Zn, Al-IIIIT 3 pizHuMu aHioHaMu B

MIXKIIIAPOBOMY MPOCTOPI: kapOoHar- (Zn,Al-COs),
reKcaMeTHJICHIMaMiHTeTpaaleTar (Zn,AI-I’'M/ITA) Ta
JTUETUIICHTpUAMIHIIEHTaaIeTaT (Zn, AI-JITTIA). CopOriitai

EKCIIEPUMEHTH TIPOBOAWIIA B CTATUYHUX YMOBaX MpU OE3MEePEPBHOMY
- 3
CTpylIyBaHH1 mpoTsiroM 1 roa, o0’eM BoaHOro po3unHy — S50 cm,
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dpakuist copoentry — <0,25 wmm. Ilicms copOuii BoaHy (dazy
BiJIOKpeMiTtoBasid 1ieHTpudyryBanHsaM (5000 00/xB) Ta 3a JOMOMOT0I0
CHEKTPOPOTOMETPUYHOIO METOAY 3 BUKOPUCTAHHSIM apceHazo Il y
CHJIBHOKHCTIOMY —cepenoBuuti  (5—7 Mons/mv® HNOs) v Buammiii
obmacti criekTpa (A=656 HM) BHU3HaA4YaIM PIBHOBKHY KOHIICHTPAIIIIO
U(VD).

JlocmipkeHHST TPOBOMMIIA 3 BHUKOPHUCTAHHSM peajbHOI CTIYHOI
IaXTHOI BOAM 3  TIJBUILEHUM  COJEBMICTOM  CKIagy (3a
MaKpPOKOMITOHEHTAaMH), MI/AM : 3araipHuii comeBmict 1500, HCO;
>250, CO;"=30, SO,>450, Ca*'=170, Na'2240, Upupon~0,85, pH=S.
Cryminp  ounmienns (CO, %) pospaxoByBaiu 3a (HopMyIoro:
CO=[(C—C,)/Cy/-100, ne Cj, C, — BHUXIIHA Ta pPIBHOBaXXHA
koHreHTpairii U(VI) y BonHOMY po3uuHi, MEKMOJIL/JIM .

Jlst komruiekcHoi oriHku edexktuBHOCTI Zn, Al-1ITIT y mpouecax
OYMIIICHHS IIAXTHOI BOAM BHU3Ha4YeHa CTyniHb BuiydeHHs U(VI)
spazkamu Zn,Al-CO;, Zn, AI-T'MTA ta Zn, AI-J{TIIA npu ix mozax
1 ta 6 /oM OTpumaHi pe3ylnbTaTy HaBeleHi y Tabmum 1.
BCTaHOBIEHO, 10 TpH 1031 6 T/amM’ copOenty Zn,Al-COs crymiHb
OYMIICHHS IaxTHOI Boau craHoBuUTh 54,0 %. EdexTuBHIicTh
BuryueHHs: U(VI) copbentamu Zn A-ITMIATA Tta Zn, AI-ATITIA
3HAYHO BHUINA 1 TpU iX 7031 6 r/z[M3 ckiaagae 93,0 % T1a 95,0 %,
BiMOBIIHO. Ile Bka3dye Ha [OMIMHAHHA XelaTHUMH (GopMaMu
COpOEHTIB K KaTioHHUX, Tak 1 aHioHHuUX ¢opm U(VI), 30kpema
KapOOHATHUX, 3 10CII/HKYBAHOTO BOJTHOTO CEPEIOBUIIIA.

Tabmumsg 1
Jlo3a, r/nm’ CopOenT CO, %

Zn,Al-CO; 17,5

1,0 Zn.ATMJITA 78.0
Zn, AlI-JITITA 80,3

Zn,Al-CO;3 54,0

6,0 Zn, AI-TMITA 93,0
Zn, AlI-JITITA 95,0

TakuM ynHOM, B pOOOTI IMOKa3aHo, 1m0 3actocyBadHsa Zn,Al-1LIIT,
iHTepkanpboBanux aHionamu ['MJITA ta HATIIA, 3a0e3neuye OumbI
e(deKTUBHE OUMIIEHHS CTIYHUX IIaXTHUX BOJ YypaHONEpepoOHOi
npomucioBocTi B cnonyk U(VI) (ctyminb ountienHs ckiaaae 93,0—
95,0%) y mnopiBasaaai 3 Zn,Al-IIITT 3 kapOoHaT-ioHaMu B
MDKIIAPOBOMY MPOCTOPI (CTyIiHb ounilieHHs ckianae 54,0 %).

127



VIIK 504.45.064.3:574(045)

XIMIYHUU CKJIAJI EHEPTETUYHUX HAIIOIB I iX
BIIJIUB HA 310POB’SI JTIOANHU

Kpusoxukenko O.B., ctyn., JIsman I.I, ctyn., Craxypeska LA., cTya.,
Mauaunka O.B., K.X.H., 101leHT

Opecbka HalliOHAJIbHA aKaeMisi XapyOBHX TeXHOJ0riil, M. Oneca

Enepretuuni Hamoi - 0e€3aJKOroJibHI — Hamoi, $KI  37aTHI
CTUMYJIIOBaTH  ICHTPAJIbHY HEPBOBY  CHCTEMYy  JIIOAUHH  Ta
miABUINYBaTH 1i mpanesfgatHicte. 3a 2015 pik ob6csar mnpomaxy
CHEPreTUYHUX HaroiB mnepeBUIMUB 20 MUIbApAIB jonapiB. Sxum
pU3HMKaM TiIIaI0Th ceOe oAU, SKI CIOKHMBAIOTH 111 HAIoOi, 3 4YOTo
B3arajii BOHU CKJIaJar0ThCs?

EnepretnuHi Hamoi MICTSTh TOHI3yHOYl PEYOBHHM, HaiyacTiiie
kodeiH, TaK B Yalllll PO3YMHHOI KaBM MICTUTHCS Big 60 mo 110 mr
Kodeiny, B Hamii ecrnpeco abo kamy4iHo - 6iau3bpko 100 mr, a B GaHIi
eHepreTudHoro Hamor - Bifg 50 o 100 mr. Jlomyctuma mo6oBa j103a
kodeiny ckiamae 300 mMr. YV Aeskux BHUIIAJKaX 3aMicTh Ko(deiHy B
CKJIaJ[l BUPOOHMKAMU 3asIBIISIOTHCS €KCTPAKTH T'yapaHH, 4aro 4Yd Mare,
10 MICTATh KodeiH, abo x kodeiH Mmia IHIIMMHU Ha3BaMU: MaTeiH, TeTH
(20 - 112 Mr/100 r mpojaykTy) Ta 1HII CTUMYJIATOPU: TEOOPOMIH
(anmkanoin kakao) 1 Teo(UIH (amKaloif 4Yar), a TaKoXK HEPIIKO
Bitaminu rpymu B(0,02 — 6,73 mr/100 r nponykry), Bitamin C (6,2 —
35 mr/100r mpoykTy), B SIKOCTI JIETKO 3aCBOIOBAJIBHOTO JHKEpelna
eHeprii — BymieBoau (IIroko3y, caxaposy) (10 — 15 /100 r
MPOAYKTY), aganToreHu Toiro. OCTaHHIM YacoM JIOJIa€ThCs TaypiH
(150 - 1000 wmr/100 T mpoaykry) 3 HeUpoMeIlaTOPHUMHU
BJIACTUBOCTSIMU. EHEpreTMk — CHJIbHO-TA30BaHUM HaIlld, SKUM
MICTUTh BEJIMKY KUIbKICTh BYIJIEKHACIOIO Ta3y, LIO CIpUsie OUIbII
IIBUJIKOMY 3aCBOEHHIO KOMIIOHEHTIB 1 IPOSIBY €(EKTy 30y/IKEHHSI.

CucremMarnyHe BKMBAHHS CHEPreTUYHUX HAIOIB MOYKE BHUKIIMKATH
3aJIOKHICTh. be3 HHMX MromMHa depe3 Jeskuil dac jgocsrae ¢asu
BUCHQ)KEHHS, 3a3HA€ MIISBICTh, CJIAOKICTh 1 HIyKa€ 3aci0 JJisi 3HSTTS
TaKOTO CTaHy SIKIo Hamoi MIMCHO MICTATh BHCOKI JO3U O10JIOTIYHO
aKTUBHUX PEYOBHH, TO BOHH MOXKYTh BHKJIMKATH TICBHI HECTIPUSATIINBI
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edeKTu: TOpYIICHHS CHY, 30yIKEHHS, 3aHEMOKOEHHS, TaXIKapilo,
MIJBUILIEHHS apTeplalbHOTO THUCKY, APUTMIIO, HYIOTy U OIJIIOBOTY,
HETpUBAIY Jenpecito Ta iH. Jlikapl yka3zyloTh, IO «EHEPTrEeTUKI
MPOTHUIOKA3aH1 MPHU TIMEPTOHII, 3aXBOPIOBAHHIX CEPIIEBO-CYIUHHOI
CUCTEMH, apTeplajbHIA TINepTeH3li, [JaykoMmi, IOpPYIIeHHI CHY,
MiABUIIEHIA 30ymIMBOCTI W dYymmMBOCTI 110 Kodeiny. Takox
«CHEPreTUKW» HE MOXKHA MUTH JIITSAM BIKOM 10 18 pOKIB 1 BariTHUM
KIHKaM. Y JesSKMX CTpaHax Il Hamoi HEMIOAaBHO OyJiu IMOBHICTIO
3a0oponeH1 (Opanmis, Jlanis), a B HimeuuuHi icHye 3a00poHa Ha iX
BUPOOHUIITBO.

Jlireparypa
1. http://health.passion.ru/pravilnoe-pitanie/poleznye-
napitki/energeticheskie-napitki-vred-ili-polza.htm
2. http://www.inmoment.ru/beauty/health-body/power-drinks

YK 378.4

OLIHKA AKOCTI ITPUPO/IHUX BO/J XAPKOBA AK
IHCTPYMEHT CHIBITPALLI B I'AJY3I HHIIAI'OTOBKHAU
BOIN /151 HACEJIEHHSA

Bogoaara B.1O., AkcbonoBa O.®., K.T.H., JOLIEHT,
Opnapuenko .M., 1.T.H., 1oueHT, Ceprienko A.O., aCHCTEHT

XapkiBcbKuUil 1ep:KaBHU YHiBepCUTET
Xap4yyBaHHS Ta TOPriBJi, M. XapkKiB

[MutanHs nediuuTy BOAHUX PECYPCIB B CBITI Ta 30KpeMa B YKpaiHi
€ OJIHIEI0 3 HAMTOCTPIMIMX €KOJIOTIYHUX MPOOJIEM, a 3HIKEHHSI SKOCTI
NUTHOI BOOW CHOTONIHI SIK HIKOJIM TypOye HaceneHHs. Bupimenss
IILOTO TIMTAHHS, HAa HANly IyMKY, BIJHOCHTBCS OTHOYACHO 1 [0
€KOHOMIYHOT, 1 IO €KOJIOTTYHO1 chepH TISTbHOCTI CyCIibeTBa [ 1].

MeTtoro poOoTH Oysi0 TIPOBEICHHS OLIHKH SKOCTI MPUPOTHUX BOJI
M. XapkiB y paMKax 3alpoBa/DKEHHS CHIBIpall Kadeapu
"ToBapO3HABCTBa, YNpPAaBIIHHS SKICTIO Ta €KOJOTIYHOi Oe3meku" i3
KOMITaHISIMU Ta MIIIPUEMCTBAMHU, 1110 3alMMarOThCs BUPOOHUIITBOM Ta
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peanizaiiero 00JIaJHAHHSA JUISI BOJOOYMCTKM Ta BOJOIIATOTOBKH
(ocobnmuBa yBara MNPUAUBUIACS BOJOOYUCHUM TEXHOJOTIAM ISt
MIPUBATHOI'O JJOMOTOCIIO/IAPCTBA).

J71s BUpIIIEHHS TIOCTABIEHOI 3a/1a4l poOOTy Oyio po30MTO Ha JBa
eTanu. Y paMmkax Tiepmioro etamy B Jiaboparopii  "IIpoGrem
0€3MeYHOCTI Ta EKOJOTIYHOI eKCHEepTHU3W BOAM Ta XapuoOBHUX
NpOAYKTIB" OyJIO MPOBEIEHO OLIHKY SIKOCTI BOJU 3 PI3HUX PailOHIB M.
XapkiB. Y paMmkax Jpyroro eramy OyJg0 po3icIaHO JIUCTH 13
MPOMO3UIIIEI0 IIOAO0 CHIBPOOITHUIITBA KUIBKOM KOMMAHIsAM, IO
MpaIolTh 13 TEXHOJOTIIMUA BOJOIIJATOTOBKH Ta BOJOOYHCTKH.
Peanizamiis came napyroro eramy Ma€ HaWOUIbINE 3HAYSHHS JUIs
kadenpu "ToBapo3HABCTBA, YIIPABIIHHSA SKICTIO Ta €KOJOTTYHOL
oe3neku'", ToMy 1110, Ha Haml nomss, crmiBmparss BH3 13 6i3Hecom €
KJIFOYOBUM MOMEHTOM Ha AaHuii MomeHT. Kadenpa "ToBapo3naBcTaa,
YHPaBJIiHHS SKICTIO Ta €KOJIOTTYHOI Oe3neKku' 3arikaBicHa y Hajg0aHH1
MPAKTUYHOTO JIOCBIJly Ta MOMJIMBOCTI MaTu JOCTYIl JIO Cy4acCHOTO
oOJaJIHaHHsI, a JUISl 1HIIOI CTOPOHM — K poOOTONaBIIs, Oy/ie 1IKaBOIO
MOXJIMBICTh 3HAXOMUTH Cepell CTYyAeHTIB Kadempu MaiOyTHIX
CHIBPOOITHUKIB.

VY pamkax nepiroro etamy 0ys10 0OpaHO IIiCTh 3Pa3KiB 13 KOJIOMS31B
Ta KanTaXiB JHKEpea pI3HUX paioHIB M.XapKiB IS MPOBEICHHS
EKCIIEPUMEHTATILHUX JTOCTIKeHb. OIIHKY SKOCTI MUTHOI MPUPOAHOI
BOJIM OyJI0 MPOBEAEHO 33 OCHOBHUMH OPTraHOJIENITUYHUMHU Ta (HI3UKO-
XIMIYHMMH NOKa3HuKaMu, Buxoasuu 3 Bumor JICaulliH 2.2.4-171-10.
PesynbraTu nocnipkeHb HaBeIeHo y Taomuii 1.

[Ticast mpoBeieHHsT OILIHKHM SIKOCT1 JOCTIKYBAaHUX 3pa3KiB BOAM
Oy710 BCTAaHOBIEHO, III0 OPraHOJENTUYHI TOKa3HUKU (3amax,
3a0apBICHICTh, KaJlaMyTHICTh, CMaK Ta TPHUCMAaK) YCIX 3pa3KiB
BIJIMOBIJIAa}0Th HOPMATHMBaM JUIsi MUTHOI BOAM. I3 (i3MKO-XiMIYHUX
MOKA3HUKIB OyJI0O BU3HAYEHO BOJIHEBUI IMOKAa3HUK, 3all130 3arajbHE,
3arajibHy KOPCTKICTb, CYXHM 3aJMIIOK, BMICT XJIOPUJIIB Ta
TIEpMaHTaHATHY OKWCHIOBAHICTb.

Bcranosneno, mio 3pasku Ne 2, 3 1 5 3a10BOJIBHAIOTH BUMOTaM
HOPMAaTWBHOI ~ JOKYMEHTalli 3a  BciMa  (PI3UKO-XIMIYHHUMH
NoKa3HUKaMu, a 3pa3oku Ne 1 ta 4 He BiJNOBIAAIOTH HOPMATHBaM 3a
3arajbHOK0 MIHEpaJi3alll€ro Ta KOPCTKICTIO. Lle o3Hauae, 1m0 BKa3aHi
3pa3Ky BOJM MAalOTh MJBUILIEHUN BMICT MIHEPAJILHUX COJIEH, 30KpemMa
COJIEH KaJbIIII0 Ta MATHIIO.
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Tabmuig 1. — [Toka3sHUKH SIKOCTI BOJIM 3 KOJIOIA31B, KallTa)KIB Ta

JUKEepes pi3HUX paioHiB (M. XapkKiB)
N | HaiimenyBaHHs OnuHwui 3pazok | 3pa3ok | 3pa3ok | 3pa3ok | 3pa3ok
3/n IMOKA3HMKIB BHMIpY 1 2 3 4 5
1  |3abGapBieHICTh  |TpaycH <=35 |<=35 |<=35 |<=35 |[|<=35
2 K . HOK=0,58 |<=3,5 |<=3)5 [<=3)5 |<=3,5 [<=35
aIaMyTHICTb
MI/Ky0.M
3 |Cmak Ta npucmax |0aam <=3 <=3 <=3 <=3 <=3
4  |Bomaesmit omunaMI pH 8,18 7,42 7,37 7,3 8,45
MIOKA3HUK
5 |3ami3zo 3arajgpHe  |MI/Ky0.IM <=0,5 |<=05 |<=0,5 |<=0,5 |<=0,5
6 |3araipHa MMOJIB/Ky0.qM  |17,7 4.3 472 13,1 6,3
YKOPCTKICTh
7  |3aramgpHa MMOJIB/Ky0.1M (9,3 4.4 3,9 7,9 5,0
JYXKHICTh
8  |Cyxuii 3aJIMIIOK |[MI/Ky0.1M 1852  [481 412 1003 687
9 | Xmopuau MI/Ky0.IM 85,1 98,44 |92 113 125
10 |Ilepmanranataa |Mr/Ky0.qm <=5,0 [<=50 [<=5,0 |<=5,0 [<=5,0
OKHMCHIOBaHICTb

VY pamkax npyroro eramy Oyno CKIAJEHO Ta PO3ICIAHO JUCTH-
npomno3uilii Bl kadeapu "ToBapo3HABCTBA, YNPABIIHHS SIKICTIO Ta
eKOJIOTIYHOT  Oesrneku'", B SKOMy OyJi0 TIPUBEIECHO pPe3yIbTaTH
JOCIIHKEHHS TIPUPOTHUX BOJ M. XapKiB Ta HABEACHO PEKOMEHMAIl1
III0JI0 KOPUTYBAHHS 3arajibHO1 )KOPCTKOCTI Ta MiHepasizalii. B skocTi
MEXaHI3My CITIBMpalll OyJ0 3alporoHOBaHO HACTyMHE: Kadenpa Oepe
Ha cebe 1HpopMyBaHHSI HaceleHHs (yBara MPUIUISETHCS MPUBATHUM
JIOMOTOCITOIAPCTBAaM ) III0JI0 MOKJIMBOCTEN MPOBEICHHS OIIIHKHU SKOCTI
BoAM B jaboparopii "IIpobGmem Oe3meyHOCTI Ta EKOJOTTYHOI
EKCIIEPTU3U BOJM Ta XapuyOBHUX MPOAYKTIB", PO3POOKH pEeKOMEHIAIIIHI
JUIST KOPUTYBAaHHS TMOKA3HUKIB SKOCTI, a MIANMPUEMHHIIBKI CTPYKTYpPHU
peali3yloTh  3aXOQM  IIOAO  BCTAHOBJIIEHHS  BOJOIITOTOBYOTO
oOaIHaHHsI Y 3aMOBHHUKIB.

Kadenpa "ToBapo3HaBCTBa, yNpaBiiHHA SIKICTIO Ta €KOJIOTTYHOI
Oe3neku" 1 B MomajblIOMy Oyae IIyKaTd MNIUISXM CHIBHpaii 13
MPOMHUCIIOBICTIO Ta MIJAMPUEMHHUIITBOM, OCKUIBKA BBaXKa€ II€
HAWTOJIOBHIIIMM JIJIsi peaii3allii Cy4acHUX MOIVISIIIB Ha MiJATOTOBKY
MaliOyTHIX CHEIIaTICTIB B Taly3l EKOJIOrO-€HePreTHYHUX Ta
€KOHOMIYHHUX aCTEKTIB BUKOPUCTAHHS BOJIH.

Jlireparypa
1. Aihara, R. Current Situation of Wastewater Treatment in Beverage

Factories, The Best Treatment of Food Processing Wastewater
Handbook, p 278 (Science Forum, 2002).
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VIIK 504.45.064.3:574(045)

CPABHUTEJBHBII AHAJIN3 PAIMYHBLIX CIOCOBOB
CHUKEHMSA )KECTKOCTH BOAOITPOBOIHOM BOJIbI

Epmosa E.C., ctyn., Mokumanckas A.C., cTyn.,
Mauunka E.B., K.X.H., JOLIEHT

Onecckasi HAMOHAJIbHAS aKaJleMHUs NMUIIEBbIX TeXHOHOFHﬁ, r. Ogecca

Bona — ocHOBa W3HM 4YeJNOBEKa, MOATOMY OT KauecTBa BOJIbI
HampsSIMyI0 3aBHCHT €ro 3710poBbe. OOHOW M3 OCHOBHBIX €€
XapaKTEPUCTUK SBIISIETCS KECTKOCTh. JKECTKOCTh BOJBI — 3TO YPOBEHB
ee MHUHepaJIu3alii, TO €CTh HAJIWYMe B HEH TEeX WIM HWHBIX
PaCTBOPEHHBIX BEIIECTB, YA€ BCETO HUMU SIBIISTIOTCS COJIM KaJIbITUS U
Mmaraus. [locTossHHOE ymoTpebriaeHue KECTKONW BOJIBI MOXKET BBI3BAThH
HapyIIeHHe MUHEPAIBLHOTO OanaHca, MPUMEPOM KOTOPOTO SIBIISIOTCS
MOYE - U MOYEYHO - KaMeHHble Oosie3Hu. OnHako ymnoTpeOieHue B
MUILY CJMIIKOM MSTKOM BOJABI COCOOCTBYET JA€(PUIIMTY B OpraHU3ME
WOHOB KaJBIIMS M MarHus, YTO OCJIA0JIET CEPIEYHO - COCYIUCTYIO
cucTeMy. MeToIoB yCTpaHESHHsSI J)KECTKOCTH BOJBI JOCTATOYHO MHOTO,
KaXIbIH 13 HUX UMEET CBOM NIPEUMYIIIECTBA U HEAOCTATKH.

OmHuM W3 caMbIX PACIPOCTPAHEHHBIX METONIOB  SIBISIETCS
TEPMOYMSTUEHHUE, UTO SBJISECTCS OOBIYHBIM KUIISTYCHUEM, B PE3YyJIbTaTe
KOTOPOTO MOXHO 3HAYUTEIBHO CHU3UTHh BPEMEHHYIO KECTKOCTb.
['mapokapOoHatsl,  KOTOpble €€  OOyCIaBIMBAIOT,  SIBIISIOTCS
TEPMUUYECKA HECTOWKMMHM, pasjaralorcs ¢ OOpa3oBaHWEM BOJIBI,
YIJIEKUCIIOTO ra3a W HEPAaCTBOPUMBIX B BOJI€ KapOOHATOB (HAKHUIIN).
OmHaKO STOT METOI UMEET Psil HEJOCTATKOB: CHU3UTHh MOYKHO TOJBKO
BPEMEHHYIO >KE€CTKOCTh BOABI M TO YAaCTUYHO, O0Opaszyercss OCaJoK,
KOTOPBIM HEOOXOMUMO YIAJSITh; CIOXKHOCTH WCIIONB30BAHUS IS
CMATYEHUs 00JIBIIIOr0 00BEMa BOEL.

JlJis yMsiTueHus BOABI MOMKET HCIONB30BaThCsl IIMPOKUN CHEKTP
pa3HBIX XMMHUYECKH aKTHBHBIX BEIECTB, TAKUX KaK: MHUIIEBas COJa,
YKCYC, JIAMOHHAsI KHUCJIOTa WM JIMIMOHHBIA COK, KaJbIMHUPOBAHHAS
WIA KayCTUYeCKash COaa, W3BECTh, CHEIHAIbHBIE CHHTETHYCCKHUE
BerecTBa. HemocTaTku WCIONIb30BaHUS PEAreHTOB ISl CMSATYCHHUS
BOJIBI: HEOOXOAMMO 3HaTh W CTPOrO COONIONAaTh JTO3UPOBKY IS
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Ka)KJIOTO BEIIECTBA, a TAKKE HEBO3MOXKHO HUCIIOIB30BaTh YMITUCHHYIO
peareHTaMu BOJIY JUIsl TUThS WM TPUTOTOBICHUS NHINUA (32
UCKJIFOYEHUEM TTUIIEBOM COMIbI, YKCYCa WU JINMOHHOM KUCIIOTHI).

JlocTaTo4HO OOJBIIYIO0 TPOU3BOAUTEILHOCTh U BHICOKUN YPOBEHD
YMSITYEHUS] MOXKET 00€CTIeUUTh MOHHBIM METOJ], KOTOPbIi OCHOBaH Ha
TOM, YTO BoJa (PUIBTpyeTCs 4epe3 CHEelUalbHbIE MaTepualbl, B HUX
MIPOUCXOAUT OOMEH HMOHOB, BXOASAIIMX B HX COCTaB (OOBIYHO —
HaTpHii), HA UOHBI )KECTKOCTHU (KaybIus Wik Maraus). K coxanenuro,
BOJIa, JKECTKOCTh KOTOPOW CHU)KEHA JAHHBIM METOJOM, HE MPUTO/IHA
JUISl TIAThSI WU TPUTOTOBJICHUS TMHINUA, K TOMY k€ (GuiIbTphl 0€3
GyHKIMM pereHepanuu TpeOyroT MepruoANUeCcKO 3aMeHbl PACXOIHBIX
MarepuayioB, TaK Kak 3amac HEOOXOAMMBIX HMOHOB IIOCTOSIHHO
CHIDKAeTCd, a CTOMMOCTh (GWIBTPOB € (YHKIMEH pereHeparuu
BBICOKA.

Kpaiine 3¢ pexTuBHBIM METOAOM cuuTaercst 0oparHblii ocMoc. OH
OCHOBAH Ha MPOXOXKJIEHUU BOJIbI UEPE3 MOTYNPOHUIIAEMbIE MEMOPAHBI
MO/JT JIaBJICHUEM, KOTOPBIE MPOITYCKAOT TOJILKO MOJIEKYJIbI BOJIbI, a BCE
COJIH, JIOObIE MUHEPAIbHBIE M OPraHUYCCKIE TPUMECH 3aJCPKUBACT.
B pesynbrare Boga CTaHOBUTCS MPAKTUYECKH TUCTUILUIMPOBAHHOM,
YTOOBl yHOTPEONSITH €€ JUIsl MHThS, BO3HUKAET HEOOXOIUMOCTh
JNOTOMHUTENBHOW ~ MUHEpaliW3alui, TO €CTh  HCKYCCTBEHHOIO
MOBBIIICHUS] €€ JKECTKOCTH. [akoil croco0 yMsTdeHusl J10CTaTOYHO
Joporoi W TpeOyeT M30BITOYHOTO  JABJICHUSI B  CHCTEME
BOJIOCHAOXKEHMSI JIJ1s1 TIPOAABIMBAHUS BOJIBI Uepe3 MEMOpaHy.

OBPATHbIA
O OCMOC |

(MonyNpoOHALAEMAR Lk
MembpaHa

Hanpasnexme
NOTOKA BOALI

Tak e Kak ¥ MpH UCHOJIB30BAaHUN TEXHOJIOTHH OOPAaTHOTO OCMOCA,
IIPOUCXOUT YAAJIICHUE IPYTHX COJIEH, NIOMUMO HOHOB >KECTKOCTH, C
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IOMOIIBIO  JJIEKTPOAMAIN3a, KOTOPbIM OCHOBAaH Ha  JICUCTBUU
AEKTPUIECKOIO MOJIS M CHEIMAIbHBIX MEMOpaH. DTOT METO/ O3BOJISIET
HE TOJIBKO MPEIOTBPAIATH MOSBICHWE HAKUIM W OCAJKa B CHUCTEMax
BOJIOCHAO)KEHUS WJTM OTOIUICHHS JI0Ma, HO W YIAIATh HACIOCHUS COJICH
YKECTKOCTH, 0O0pa3oBaHHbIE paHbie. HemgocrarkoMm snekTponuannsa
ABJISIETCS. HEBO3MOXXHOCTh ~ YNAJUTh HE3apsHKEHHBIE  KOMITOHEHTHI,
KOTOPBIE TAK)KE€ MOTYT IMPUCYTCTBOBATh B CTOYHBIX BOAAX.

MOKHO UCTIONB30BaTh JIJ11 YMATYEHHUS BOJbI COBMECTHO HECKOJIBKO
METOJIOB, MPU ATOM MOI00pP HUX 3aBUCHUT OT KOHKPETHBIX YCIOBUU U
LICJICH.

Ha mnam B3DIs11, ONTUMAIBHBIM CIOCOOOM YMSITYCHHSI BOJBI
SBIIACTCSI OOpaTHBIE OCMOC C TMOCIEAYIOIIeH MHUHEepalIr3aIuei.
Hecmotpst Ha ero 10cTatoyHO OOJIBIITYH0 CTOMMOCTh, OH OTIIMYACTCS
s dexTuBHOCTRI0. K TOMY e, UCIOIb3ysl UMEHHO 3TOT METOJ, €CTh
BO3MOXXHOCTh ~ KOHTPOJUPOBarb COCTaB  BOABI C  ITOMOIIBIO
MHHEpaAIN3aTopa.

Jlureparypa
1. http://www.postroj-dom.ru
2. http://www.mediana-filter.com.ua

YK 504.5:628.34.3

BAKKI METAJIA B IIPUPOJHUX BOJJAX TA
CIIOCOBMU IX OUUCTKHA

Mauain B. I1., acnipanT, I'mymko O. B., k.T.H.,
poueHt, I'omens M. /1., A.T.H., mpogecop

HanionaqbHuil TexHivHui yHiBepcuTeT YKpainu « KuiBcbkuit
NOJITeXHIYHM IHCTUTYT», M. KHiB

3amacu TpiCHOT BOAM B YKpaiHl XapaKTepU3YIOTbCS TaKUMU
TOKA3HUKAMH: 3arabHUM CTIK CKiIanae 52,4 kM, 00’ eM IPiCHOI BOAM
B 1087 BOIOCXOBHUIIAX JOPIBHIOE 55,1KM3. Bennka KUIBKICTH
HiANPUEMCTB CIIOXKHUBA€E Boau y 2 - 3 pasu, a gesiki —y 10 - 13 pazis
OuTbIe, HDK 1€ MepeadadeHo TexHoJoriero. OCHOBHHMI CIOXKHUBa4
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BOIM B YKpaiHI - CUIbCbKE TOCHOAAPCTBO, SIKE BHUKOPHUCTOBYE Ha
3pOLLIECHHS 7,8 MIIP/I. M.

B Vkpaini BigOyBaeTbcsi TpolleC IIBUAKOI BTPaTH  SKOCTI
MOBEPXHEBUX Ta MIA3EMHUX BOJI, 1110 MOB’S3aHO 31 CKUJIAHHIM CHIIBHO
3a0pyTHEHUX CTIYHUX BOJI.

HeoOxiqHO BIAMITUTH, IO JUIS BaXXKUX METAJIIB B MPUHIUII HE
ICHye HaJIHUX MEXaHi3MIB CaMOOYMIICHHS. Bakki Mmetaiu Juiie
NIEPEPO3NOAUIIIOTECS. 3 OJHOTO TPHUPOTHOTO pe3epByapa B IHIIHUH,
B3a€EMOJIIIOYM 3 PI3HUMH KUBUMH OpraHi3MaMH 1 BCIOIU 3aJUIIAI0UU
BUJIMM1 HeOa)kaHl Hacigky Iel B3aemomili. Ha cboroani oCHOBHUM
JDKEpENIOM 3a0pyJHEHHS MPHUPOIHUX BOJ BAXKKUMHU METaJlaMH €
MIPOMUCIIOBI 3a0pyaHeHHS. Bakki MeTanu moTparuisioTh B MPUPOAHI
BOJIM 3 BUKOPUCTAHUMH TPOMHUCIOBUMHU BOJIAMU, IO MICTITh XIMI4HI
CHOJTYKH 1 CJIM €JEMEHTIB, 3 JOIIOBOI BOJOI0, 10 (PUIBTPYETHCSA
yepe3 BiIBaJM, a TAKOXK MpPH aBapisix pI3HUX XIMIYHUX YCTAHOBOK 1
cxoBwil. J[7s mMI3eMHMX BOJ BEJIMKE 3HAYCHHS MA€ 3aKadyBaHHS
BIJIXO/IIB Y CBEPJIOBUHU Ta IIaXTH.

3a0pynHEHHS MPUPOTHOTO CEpeoBHINA 1 TOTPeOM OXOPOHHU
NPUPOU TIPUBEIM JO HEOOX1HOCTI opraHizaiii OONIKy po3MipiB
AHTPOIIOTCHHUX 3MIiH Yy MPUPOTHOMY CEPEIOBHINI Ta iX IPOSBIB B
okpemux perioHax. lle 3aBmaHHs BHPINIYETBCS 3a JOTIOMOIOIO
MOHITOpHHTY [1].

OcranHl JOeCATWIITTS N0 BChOMY CBITY MOCHIIIOIOTHCSI BUMOTH
IIOJI0 3aXMCTy HAaBKOJHUIIHBOTO CEPEAOBHUINA BiJ] BaXXKUX METaJIB.
[Tpomuciaora 00poOKa 31aTHA 3HU3UTH PIBEHb XIMIYHUM OCAJIKEHHSIM,
10HHUM  OOMIHOM, aJCOPOIN€Er0, EIEKTPOTI30M 1 PI3HOTO POAY
GUIBTpALITHUME TIPOIIEYPAMH.

XiMIUHE OcaJKEHHS € €(PEKTUBHMM 1 Ha CHOTOJHINIHIA JIeHb Ta
HANOUILIT HIMPOKO BUKOPUCTOBYETHCS B NPOMMCIOBOCTI [2] uyepe3
BITHOCHY MPOCTOTY Ta JEIIeBH3HY B eKciulyarauii. B mporeci
OCa/PKCHHSI XIMIUHI PEYOBHHH PEAryrOTh 3 10HAMH BXKKUX METANIB 3
YTBOPEHHSIM HEPO3UYMHHUX OCAJIIB, SIKI MOXKYTh OyTH BIJJOKPEMJICHI BiJ
BOJIM NUIAXOM ceAuMeHTailii abo ¢uiprparii. OuuniieHy BOAy MOTIM
BIJIBOJISITH Y1 BUKOPUCTOBYIOTH TIOBTOPHO.

Mertox OCa/KEHHS T1APOKCUTY HAWUOLTBIIT IITUPOKO
BUKOPHUCTOBYEThCSI 3aB/ISIKM CBOIM BIJIHOCHIM TPOCTOTI, HU3BKIM
BapTOCTI 1 MPOCTOTI KOHTpOsto pH. PO3UMHHICTD TiIPOKCUIIB PIZHUX
MeTaniB Oyno MiHimizoBaHo B jianazoni pH 8.0 — 11.0. I'izpoxcuau
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METaliB MOXYTh OyTH BWJIYYEHI LUISIXOM (PIOKYIISIII Ta OCaJKEHHSI.
Pi3HOMaHITHI TIJPOKCHUIM  BUKOPUCTOBYIOTHCS ISl OCAJPKECHHS
METaIB 31 CTIYHOI a00 MPHUPOIHOI BOJAU, ajieé BUXOIASYM 3 HHU3BKOL
BapTOCTI Ta JIETKOCTI 0OpOOKH, BalTHO € KpalldM BHOOPOM B SIKOCTI
OCHOBH JIJIsl BAKOPUCTAHHS B OCAQ/PKEHHI T1IPOKCUIIB B MIPOMHUCIIOBHX
yCTaHOBKax [3].

OcamxenHst cyiabdigamMu - HaOUTbIl e(eKTUBHA METOAMKa
ocajpkeHHs. HailmeHmn cnoiykd, 1o MICTATh cyiabdig - comi
cynbdimu Harpito (Na,S, NaHS). Opnak ix He pEeKOMEHIYEThCS
BUKOPHUCTOBYBaTH Yepe3 BUJUICHHS TOKCHYHOIO TIa30oi0HOTO
CIPKOBOJIHIO TpH 30UIBIIIEHHI KHCIOTHOCTI cepemoBuiia. Haiikpaiia
aJIbTEpHATHBA - 11 00poOKa cyabhinoM y popmi qutiokapbamaris [4].

I’pynu autiokap6amMaTH He BUIIAIOTH CyIbgis i TOKCHYHI Ta3u. Ix
BUKOPHUCTaHHS JyXe e(EeKTHUBHE, 10 MPU3BOIUTH 10 OCAKECHHS
BXKUX METaJIiB 3 TOTOKIB CTIYHHUX BOJ, OUHMIIAIOYM BOAY JO
o(iIiHUX HOPMATUBIB [5].

Metoau OYHUIIIEHHS CTIYHUX BOJ BIJ KATIOHIB METAIIB 3aCHOBaHI
Ha YTBOPEHHI 1 0Ca/HKEHHI BaKKOPO3UUHHUX CTIOIYK (TIAPOKCHIB a00
OCHOBHMX KapOoHariB) abo 1iemMeHTHHX ocagiB. CTiuHl BoaU
MIIIPUEMCTB IO  BUPOOHUIITBY BAXXKKHX KOJHLOPOBUX METaiB
HalJacTille OYUIATh B MiJTl, HIKEJIIO 1 CBUHIIIO.

Haii01b111 mpocTuM Crmoco00M OUMILIEHHS KUCIUX CTIYHUX BOJ BiJl
MIJl € MeToj 1i IeMeHTallli 3aii3HuM ckparom. I[Ipore B 1poMy
BUIAJIKYy Bo/a 3a0pyAHIOEThCS 10HOM 3aimiza. ToMy IleMeHTalis
3aJ1130M 3aCTOCOBYETHCS TUIBKH JJIsl TONEPETHHOIO OUUILIEHHS JOCHUTh
KOHIICHTPOBAHUX IO MIJl CTIYHUX BOJ 3 METOIO 11 BWJIy4YeHHS. Minp,
0  3aJMiIWiIacs, BHAUIAIOTH — TIAPOTI30M  TMPU  MOJANBIIINA
HeUTpami3ailli CTIYHUX BOJI.

OuuilieHHsT CTIYHMX BOJA BiJ HIKEJIIO 1 CBUHIIO BUPOOJSIIOTH
peareHTHUM CIIOCOOOM 3 MEPEBEACHHSM iX B 0caj]l y popMi OCHOBHOTO
a00 3BUYAHOTO KapOOHATIB.

Haii6inpin e(heKTUBHUM CIIOCOOOM OUMIIICHHS BiJ] HIKEIIIO, 5K 1 Bl
Mifi, € oOpoOKa CTIUHUX BOA po3unHamu, mo Mictate CaCOs. Ilpu
OYMIIIEHH] CTIYHMUX BOJ BlJ CBHUHIIO HAMOUIBII JEIIEBUM CIIOCOOOM €
METO/T IoTo Oca/KeHHs y (popmi KapOOHATIB.

JIJ1st OYUIIEHHST CTIYHUX BOJI OLIBIIIOCTI MIAMPHUEMCTB KOJIHOPOBOI
METaNyprii BUKOPUCTOBYIOTbCA Mailke€ CTaHAApTHI CXeMu OOpOOKH
BallTHOM 1 «aKTUBHHM» XJIOpOM. Taki cxemMu B 0araTrb0X BHIIAJKaX
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3a0e3Meuy0Th JOCTaTHIO OYMCTKY BiJIpa3y BiJ OLIBIIOCTI JOMIIIOK,
MPOTE€ BOHU HE TaPaHTYIOTh MIMOOKOI OYMCTKU CTIYHUX BOJ BiJ] yCIX
3a0py/IHEHb, TOOTO HE 3a0€3MeUyI0Th HAJIEXKHOI YHUCTOTH MPUPOTHUX
BOJHHUX 00'eKTiB [6].

OnHUM 13 HAUMPOCTIIIMX METOIB KOHIIEHTPYBAHHS 10HIB BaXKKHX
METaJIiB y BOMI € MeTo JucTuislli. [Ipore, komu WAEThCS MPo TyxKe
HU3bKI KOHIIEHTpAIlli 10HIB METaliB, KOJU HEOOX1JTHO BUIApOBYBAaTH
BEJIMKI KUTBKOCTI BOH, JaHUN METOJl € TPOMI3KUM 1 HE MPAKTUUHUM.
TpuBanicTe MpPOOOMIATOTOBKM € HAJATO BEIUKOW. TOMy BHUKIIHMKA€E
IHTEpPEC METOJ I0HHOTO OOMIHY, SIKUW IITUPOKO BUKOPUCTOBYETHCS IS
BUJTYYCHHSI 10HIB 3 BOJIM, BKJTFOUAIOYH 1 10HU BaXKKHX MeTalliB [7].

B naniit po6oTi Bu3Ha4amu ePeKTUBHICTh 3aCTOCYBAHHS KaTIOHITY
KVY-2-8 s kOHIIEHTpYyBaHHS KaTiOHIB BaXKUX METAJIIB Ha MPHUKJIaII
ioHIB Mimi. CopOliif0 MPOBOIWIM B CTAaTUUHUX YMOBAX, 00’€M 10HITY
10 e’ BuxinHa koHreHTpariis migi cranopwia 1 — 15 MF/I[M3.

€MmHicTb Karionity B Na' opmi 1o ionax Cu’ B JaHOMY BHIIAIKY
3pocTtana 3 ~1 Mr—eKB/z[M3 mo ~20 MF—GKB/I[M3 Py T1BUILCHH]
104aTKOBOI KoHIeHTparil ionis Cu’’ 3 1 1o 15 mr/aM’, a cTymiHb ix
BUJIyYEHHS 3 BOAM 3MIHIOBaBcs B Mexax 55 — 88%. 3anumikoBa
KOHIICHTpAIIisl 10HIB MiJll B AMCTHJILOBaHINM Boal ckianana 0,45 — 4,95
MF/I[M3, B BojompoBiaHiit Bomi 0,37 — 1,8 MI/IM . Jlemo kpaiiie
BUJTYYEHHSI 10HIB MiJll 3 BOAOIPOBIHOI BOAM, UMOBIPHO, OOYMOBJICHE
YACTKOBUM iX TIIPOII30M y BOJIOMPOBIAHIN BOII 32 paxyHOK OLIBII
BHUCOKOI JTY>)KHOCTI JIaHO1 BOJIY, B TIOPIBHSIHHI 3 TUCTUIILOBAHOIO, TA 32
paxyHOK BuIIUX 3HaYeHL pH y BopompoBiaHii Bojl. KoHKypyrouoro
BIUTMBY 10HIB KOPCTKOCTI y JTaHOMY BHUIIQJKy HE OYyJIO BIIMIYEHO.
Cryminb aecopOrrli 3MiHOBaBcs B Mexkax 40 — 100%.

BucnoBku. BuBueHO 10HOOOMIHHI TIPOIIECH BHITYUYEHHS 10HIB Mi/li
3 BOOM Ha mnpukiadl karioHity KVY-2-8 B craTMuHuUX yMOBax.
Bu3HaueHO BIUIMB 10HIB )KOPCTKOCTI Ha COPOLIIHY €MHICTb 10HITY IO
MiJil. BcTaHOBNIEHO, 1110 B CTATUYHUX YMOBAaX €MHICTh 10HITY IO Miji
PI13KO 3HMKYETHCS TIPU 3HUKEHH] 11 KOHIIEHTpaIllli y BOJI1 TaK CaMo, SIK 1
CTYITIHb OYMILIEHHS BOAM Bl 10HIB Mi/Ii.
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VK 664.726.063.4:664.76-021.465

BJIMSAHUE [TPOLUECCA 3AMAYNBAHUSA HA
VU3MEHEHUE CBOMCTB U KAUECTBA KPYIIbI

Hosoceabuena B. B., accucrent

Onecckasi HAMOHAJILHASI aKAAeMMUs
NMHUILEBBIX TEXHOJIOTHM, I. Onecca

B nocneanee Bpems Bce OOJIbIlIe BEAETCS Pa3roBOPOB O TOM, YTO
3épHa W Kpymnbl MOTYT OBITh HE YaCThIO 3J0pPOBOTO MNUTAHUS, a
IPUYMHON MHOTUX XPOHUYECKHX 3a00s1eBaHuii 21 Beka.

Ecnu 3aBapuBaTh OBCSAHBIE XJIOIbS OBICTPOrO IPHUIOTOBIIEHUS C
yTpa Ha 3aBTPaK, OPraHuW3M HE MOITy4aeT KJIETYaTKy U BUTAMUHBL, a,
HAOOOPOT, TEpsieT HYXKHbIE MHUHEpabl, MUIIEBAPUTEIbHBIA TPAKT
Heperpy,aercs, 4To MOXKET PUBECTU K CEPhE3HBIM 3a00I€BAHUSM.
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[Tporiecc 3amMaurBaHusI UMEET P/ IPEUMYIIIECTB:

- 3aMayMBaHHME Kpyn oO0Oromaer HUX OOJBIIMM KOJIMYECTBOM
BUTAMUHOB, MUHEPAJIOB U (DEPMEHTOB, a TAKXKE pa3pylllaeT IIOTEH
(yacTU4HO),  (PUTHHOBYIO  KHUCJOTY, JIEKTHHBI U  JIpyTHe
AHTUHYTPUEHTHI;

- B pe3yJIbTare 3TOro Kpyla INEPEeBapUBACTCS M YCBAMBAETCS B
pa3bl JIydllle; 3aMOUYEHHBIE 3€pPHOBBIC JIErde IMEPEHOCSATCA Jaxe
JIIOIbMU, CTPAJAIOIIMMHU MMUIIEBBIMU aJUIEPTUSMU;

- 3aMayMBaHu€ © (epMEHTallMsd HaATypaJbHO MOBTOPSIOT
KHUCJIOTHYIO Cpey MPOpallMBaHUS 3€PEH, YTO HE TOJIbKO pa3pyliacT
3aIUTHBIE MEXAHW3Mbl KpYIbl, HO M YacCTUYHO IIepEeBAPUBAECT
BEIIeCTBa B HEM.

Kpynel — nokanyii, €eTMHCTBEHHAs T'PyIIa MPOyKTOB, CBOKCTBA
KOTOPBIX MPH 3aMauMBaHUU TOJBKO YIYUINAIOTCA. JTO OOBSICHSETCS
TEM, YTO CaMO 3€PHO — 3TO 0CO00€ 3aPOIBIIIEBOE COCTOSHUE
pacTeHusi, KOTOPOE TOJBKO U KJIET TOTO MOMEHTA, KOIJIa OHO MOMaJET
BO BJIQXHYIO CPEy U CMOXET Hadarh mpopactarb. COOTBETCTBEHHO,
3aMaYMBaHUE KPYI — 3TO MAKCUMaIIbHO €CTECTBEHHBIN MTPOLIECC.

[Ipy 3amaunBaHUM B 3€pHAX 3aITyCKAIOTCS MPOLIECChl HHTEHCUBHOM
BbIpAOOTKM BUTAMHUHOB M MHOTHMX PACTUTEIBbHBIX TOpMOHOB. K TOoMy
MOMEHTY, KaK Kpymna TMpHOOpeTaeT MSTKyl0 KOHCHUCTEHIMIO, OHa
OKa3bIBAETCSl 3HAYUTEBHO 00JIEC HACHIICHHON BHUTaMUHAMH, 4YE€M
CyXasl.

Bapka kpyribl IpUBOJUT K CTPOTO MPOTUBOMONIOKHOMY 3 (PeKTy:
HOBBIE BHUTAMWHBI HE BbIPAOATHIBAIOTCS, IMOCKOJIBKY 3apOJIBIIIM B
KUTIATKE MOTHOA0T, a T€ BUTAMHHBI, YTO YK€ OBLIM B COCTaBe, IO
OOJIbIIIEH YaCTH PACIIETUISIOTCS.

Baxno u 10, 4TO MpH 3aMauYUBaHUM KPYIIbI HE TOJIBKO 00OTaIlatoTCs
BUTAMUHAMH, HO W BIIUTHIBAIOT B Cce€Osi camy BOMY, a HE BBIICISIIOT
KaKHe-TO KOMITOHEHTHI B HEE, YTO XapaKTEPHO ISl TEX YK€ OBOIIICH.

[Ipu 3TOM camu 3€pHa MOCHE 3aMaYUMBAHUS CTAHOBATCS MST4e U
o0bEéMHEe, obOseryas padoTy W HamMM 3y0aMm, U MUIIEBAPUTEIBHOMY
TPaKTy.

Takum 00pa3oMm, Mpolecc 3aMayvBaHMs KpPyH OKa3bIBAeTCS HE
TOJILKO TIOJIE3HBIM, HO M KpaiiHe HEOOXOAUMBbIM.
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VIIK [615.327.07:663.64](477)

IOPIBHSIJIbHUAM AHAJII3 BE3IEYHOCTI TA AKOCTI
®ACOBAHUX MIHEPAJIbHUX BOJI B YKPAIHI 3A
CAHITAPHO - MIKPOBIOJIOITTYHHUMUA
INOKAZHUKAMM Y 2015 POLII

Kucuinescbka A.1O., K.T.H., Hikoienko C.I., k.0.H., Meponsik I.M.

Jlep:kaBHA yCTAHOBA « YKPAIHCHhKHII HAYKOBO-T0CTiIH UM
IHCTUTYT Mean4HoI peadliriTanil Ta KypoproJorii MiHicrepcTrBa
OXOPOHH 310POB’s1 YKpainm», M. Oneca

3MICHEHO  y3arajlbHEHHS  PE3yJbTaTiB  CIIOCTepeXeHb  3a
CaHITapHO-MIKPOO10JIOTTYHUMH MOKa3HUKaMHU dbacoBaHUX
MiHepanbHuX Boj (MB) Vkpainum y 2015 pomi. Ilopiuno B
AY«YkpHAIMPTaK MO3 VYkpainn» BHUKOHYIOTBCA — JIOCHIIKEHHS
CaHITapHO-MIKPOO10JIOTIYHOrO cTany ¢dacoBaHux MB, siki MarOTh 00Ir
B YKpaiHi.

3a pesynpraramu 2015 p. BcTanosneHo, mo 31 106 HaiiMeHyBaHb
(540 npo6) cubHOTa30BaHMx MB He BiANOBiaIU J1F0YUM BHUMOTaM
o0 iX 6e3nevHocTi Jmire 3 npoou (1 — 3a paxyHOK ITiJIBUILICHHS
3arajibHOro MikpoOHoro yncia (3MY) — kynsruByBanHs npu 37 °C, 2
— 4yepe3 MPUCYTHICTh KojihopMmHux Oaktepiii). CinadorazoBani MB
(12 naitmenyBanb, 69 npo0) BIAMOBIJAIM BUMOTaM JIIOYMX B YKpaiHi
HOPMAaTHUBHUX JOKYMCHTIB.

VY 78 dacoBanux HerazoBannx MB (419 npo06) He3a10BUTBHUMH
oynu 34 mpobu (25 mpobd MicTum KoidopMHi OakTepii, 8 mpod Mamu
nigsuiiieHHs 3MY Ta xomidopmai 6akTepii, 1 mpoda — i ABUILICHHS
3MUY).

Bapro 3azHauMTH, 110 YacCTIlE TaKi  HEBIAMOBIIHOCTI
BIJIOYBaIOTHCS BIITKY, KOJIM 3pOCTa€ pU3MK 3a0pynHEeHHs. BigzHaueHo
3B’SI30K IIMX HEBIAMOBITHOCTEH 3 (akTaMu MOPYIIEHHS BHUMOT
TEXHOJIOTIYHOTO TIpoIiecy TpomucioBoro ¢acyBanns MB, a cawme:
npoBefieHHs (acyBaHHS Ha ofdik diHIT MB Ta Oe3aikoromsHuX
HamoiB, HesKicCHa JAe3iH(eKIls CBEepIJIOBMHU  (JpKepena) Ta
oOmamHanHs. DIKCYIOThCS HEBIAMOBIAHOCTI ¥ TIPH BHKOPUCTAHHI
TOTOBOI Tapy 3aMiCTh il BUTyBaHHSI.

140



BuiienaBesiene € CBIAOLTBOM TOro, 10 00podka MB miokcuaom
BYIJICLII0 MOXE TapaHTyBaTH iX emijieMiyHy Oe3neuyHicTh. OCTaHHS €
OJTHIEIO 3 HAWTOJIOBHIIIMX MOKA3HMKIB SKOCTI MiHEPAIBHUX BOJ K B
VYkpaiHi, Tak 1 B €Bponeiicbkomy Coro3si.

Hamn EKCIIEPUMEHTAILHO OOTPYHTOBAHO HEOOX1IHICTh
PO3IIUPEHHSI TIEPETIKy HOPMOBAaHUX CaHITAPHO-MIKPOOIOIOTIUHUX
MOKa3HUKIB 3a paxyHOK Bu3HaueHHs1 3MUY npu 20 °C — 22 °C, mio Oyzae
COpUATA TapMOHI3allii YKpaiHCBKMX BHUMOr skocti MB 3
eBponeiicbkoro J{upextusoro 2009/54/€C.

VIK [628.161:628.84]:543.95

BIIJIUB YMOB HABKOJIMITHBOI'O CEPEJOBHUIIA
HA MIKPOBIOJIOT'TYHI IOKA3ZHUKU AKOCTI BO/U,
OTPUMAHOI I3 IIOBITPSI

Kopmom K.}O., acnipant, Beaiuuko T.O., K.T.H., IOLEHT,
KoBasienko O.0., 1.T.H., C.H.C.

Onecbka HaLiOHAJIBbHA aKa/ieMisi Xap4oBHX TeXHOJIOrIi, M. Oneca

OmHuM 13 JI0/IATKOBUX JKEpeN BOAM TEXHIYHOro ab0 MHUTHOTO
BOJIONIOCTaUaHHs 0a3 BIANOYMHKY Ta CaHaTopiiB, pPO3TAIlIOBAHUX HA
MOpPCBKOMY y30epesxoki YopHOTro MOpst MOKe OyTH BOJa, OTpUMaHa 13
MOBITPSL 32 JIOIIOMOTOK0 TMOOYTOBHUX KOHJIMIIIOHEPIB. 3BUYANHO,
BUKOPHCTOBYBaTH KOHJIEHCAT 13 KOHJIUIIIOHEPY O€3 CHeriaabHOro
OoOpoOJIcHHS HE MOXKHA. AJDKE SIKICTh Takoi BOIW 3aJICXKHUTh BiJl
Oarathox (hakToOpiB, 30KpeMa Bia 3a0pyAHEHOCTI 1 BOJIOTOCTI
HABKOJIMIIIHBOTO TMOBITPs, KOHCTPYKIli, YMOB poOOTH 1 MicCIs
PO3MIIIIEHHSI KOHAUITIOHEPY, 1HIIKNX (PakTopiB. ToMy mepimuM eranom
po0OTH, CHpPSAMOBAHOI Ha PO3POOKY TEXHOJOTIi OYHMIIEHHS BOJH,
OTPUMAHOI 13 MOBITPSI, CTAB aHAI3 SKOCTI 3pa3KiB Takoi BOJIU, 30KpeMa
MOKA3HMKIB eMiJIeMIYHOT Oe3MeKku, B 3aJeKHOCTI B yMOB ii
orpumanus [ 1, 2].

3pa3ky BOIU 3 MOBITPS OTPUMYBAJIM 3a JOMOMOIOI0 TOOYTOBHUX
koHAuIloHepiB  momenl  «SenSey» FTI-51MR. JlocmimkxyBaiu
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MOKa3HUKU SIKOCTI 3pa3KiB BOAM JBOX TumiB. [lepun orpumani 13
KOHJIUIIIOHEPIB, $IKI B TpOLIECl eKCIUTyaTallli TpUBaJIMil Yac He
nijiaBaiv caHiTapHiil 00poOui. Jlpyri orpuMaHi 13 KOHIUIIIOHEPIB,
po0OoYl MOBEPXHI SKUX PETYISIPHO OOpOOIISIN CrieiaTbHIM MUWHUM
PO3UMHOM. B sIKOCTI MMITHOTO PO3YMHY BUKOPUCTOBYBAIIU 5% BOIHUI
PO3YMH JIMMOHHOI KHCIIOTH 3 Temmeparyporo (40...50) °C. Ilicns
ca”iTapHOi OOpOOKM MHUHUHUM PO3UMHOM poOOdYl  TOBEpXHI
OTOJIICKYBaJIM YHCTOK BOAOK 1 oOcymryBaiu. Jlami KOHAWILIIOHED
MpaifoBaB y 3BUYaiiHOMY pexkumi. KpiM Toro, mocimiKyBaid BILIUB
CepeIHBOI000BOI TeMIIepaTypy 1 BOJIOTOCTI MOBITPS Ha [MOKa3HUKH
emigeMIgHOT OE3MeKH 3pa3KiB BOJIH.

[Ipy BHUKOHAHHI JOCTIIKEHb BHUKOPHCTOBYBAJIM CTaHAAPTU30BaHI
METOAMKH 1 cydacHe oOnajHaHHA. Tak, Mpu BU3HAYECHHI 3arajibHOTO
MIKpOOHOTO  4YMCJIa — BH3HAUYEHHS KUIBKOCTI  ME30(IIBHUX,
Me30TpoHUX aepoOiB 1 (paKyIbTaTUBHUX aHAEPOOIB, SIKI BUPOCTAIOTh
Ha MIIA. JlocmipKkyBainbHI TpOOM CIIOTH IIICTsL [OMEPETHBOTO 1X
possenenns Big 10" mo 10°B 06’emi | cM’ BHOCSTBH, PIBHOMIPHO
pPO3Kamyrouu, Ha THO CTEPWIbHOI Jamku [leTpi, MOTIM 3amuBarOTh
3pasku 10-12 cM’ posrormieHoro i oxomomkeHoro 10 45 °C M’sco-
NEeNTOHHOro arapy. Jlins KOXKHOTO pPO3BENEHHS JIBOX 3pa3KiB
BUKOPUCTOBYBaJIM Bl Yamiku. [licis 3acTuranHs cepeioBuIla MOCiBU
BupolryBasiin  Tepmoctari npu 37°C mporsrom 24 rox. Yepes nody
HiAPaxoOBYIOTh YUCIIO KOJOHIA y JIBOX YalllKax 1 3HAXOISATh CEPETHE
apupmernyne. [lpm 3HAUYHIA KIUIBKOCTI KOJOHIA  MiJpaxyHKH
MPOBOAATH 3a J0NoMorow cremiaibHoro npuiaay AlIK (amapar s
HiApaxyHKy KOJOHIH). MeTonuka KOpUCTyBaHHSI HUM pErilaMeHTOBaHa
CHeIliadbHOK 1HCTPYKIE. OTpuMaHi 3HAYEHHS TMOKa3HHUKIB SKOCTI
BOJIM, OTPUMAHOI 13 TIOBITPS, TIOPIBHIOBAJIM 13 BUMOTramu Jlep>kaBHUX
CaHITapHUX TMpaBWia 1 HOPM Ha MHUTHY BOAY 13 BOJOMNPOBOIY
(JdCanlliH 2.2.4.171.10 Ykpaiau, 2010).

AHamiz  pe3yiabTaTiB  €KCIEPUMEHTAJIbHOTO  JOCHIIKEHHS
MOKa3HUKIB SKOCT1 3pa3KiB BOAM 13 KOHIUIIIOHEPIB, SKI TPUBAJIUM 4yac
HE MIAJABAIKCS CaHITapHIN OOpoOIl 103BOJIAE 3POOUTH HACTYMHI
BHCHOBKU:

- SIKICTb BOJM 3a MOKAa3HUKaAMH €MiJIEMIYHOI O€3MEeKH € HU3BKOIO.
Bona He BiANOBia€  HOPMAaTUBHMM BHMOTaM 3a HACTYIHUMH
MIKpOOIOJIOTIYHUMHU ~ TIOKa3HUKAaMU: 3arajibHe MIKpPOOHE 4YHCIIO,
3arasnbHi koii hopmu, E.coli (Tabm.1, puc. 112).
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- TIPU 3MiHI YMOB HaBKOJMIIIHBOTO CEPEAOBHUIIA, a CaMe 3HMKEHHI
TEMIIEPATypH MOBITPS 1 3MEHIIIEHHS OTO BOJIOTOCTI, MIKPOO1OJIOTIdH1
MOKA3HHUKH SAKOCT1 BOJIU MOKpaIlytoThes (Tadm. 1, puc. 112).

Tabmuus 1 - [TokazHuku enigeMiaHo1 0e3MeKu 3pa3KiB BOAU 3 TTOBITPS

n . 3Ha4YCHHS TOKA3HUKA
OKa3HUK AKOCTI BOJIH, Boza is noBiTps

OZIMHHLIS BUMIDIOBAHHSA —7 . =93 %] 1.=T°C. 0u=19% Hopmarus
3aranbpHe MIKpOOHE
gucio (mam 3MY), KYO > 1000 < 1000 <100
B e - ipu 37 °C.
3araipHi Ko GOpMHU,  |[IPHCYTHI MIPUCYTHI BiICYTHI
KYO B 100 cm
E.coli, KYO B 100 cM’  |mpucyTHi BIJICYTHI BIJICYTHI

a) 3MY, pict Ha MIIA npu 0) 3MT—I pict Ha MITA B) 3MUY, pict Ha MITA

37°C, npu 37°, PO3BCICHHS Bil  1pH 37 C PO3BE/ICHHS
possenenns 107 10" 10 107 t, =24°C; ¢, Bim 10" 1o 107 t, =7°C;
ty =24°C; ¢, =93 % =93 % On =79%

Pucynok 1 - Pict MikpoopraHi3MmiB, IPUCYTHIX y BOAi 13 moBiTps Ha MITA

a) 6akrepii rpymu E.coli, Ha  0) 6akrepii rpymu E.coli, B) CHTEPOKOKKH,
cepenosuii Exmo BUPOIIYBaHHS JIBOX BUPOIIYBaHHS IIPOTATOM
BMIIIYIOTh Y TEPMOCTAT 3pa3KiB Ha CEPEIOBHUIII 24 ron npu 48° C Ha
JIOTOPH, 1HKYOYIOTh ITPH Enpo mpu 37 °C i cepenoBui Cranena-
37°C npotsirom 18-24 rog. nmpaxyHKy TH/IEKC (}1 Baprii.t, =24°C; ¢, =93%
t, =24°C; 0, =93 % BIKIIB 1 mv° t, =
On =79%

Pucynok 2 - Pict mikpooprasi3miB, MPUCYTHIX Y BOII 13 TOBITPsI
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BcTraHoBiieHO, 110 B IMX 3pa3kax BOAM IMPHUCYTHI canmpodiTu
pony Micrococcus, Staphylococcus, HasiBHa yMOBHO-TIaTOT€HHA 1
naroreHHa (¢aopa cimeiictB Enterobacteriaceae (41,7 %),
Pseudomonadaceae (36,1 %) 1 Micrococcaceae
(Staphylococcusaureas, 13,9 %). KpiMm Toro BcTaHOBJIEHO
HasIBHICTh 1 KUIBKICHE CIIBBIJHOIIEHHS B 3pa3kKaX BOJU IBUICBUX
rpu6iB: Penicillium (19, 4 %), Cladosporium (11,1 %) 1
Aspergillus (8,4 %), a Takox ix acomiamii (19,4 %). 3okpema
BUsIBIICHO, 1m0 Tpubu poay Cladosporium 1 Penicillium B
acouiamisix BUSIBUIUCS JOMIHYIOUUMH.

AHami3  pe3ynbTariB  €KCIEPUMEHTATBHOTO  JOCHIIKEHHS
MOKa3HUKIB SKOCT1 BOAHM, OTPUMAHOI 3 KOHAMUI[IOHEPIB, CaHiTapHa
oOpoOka AKMX TMOCTIMHO  3JAiMCHIOBajacs, IOKa3aB, IO
eKCIIepUMEHTAaIbHI JOCIIDKCHHS CaHITApPHO-XIMIYHUX [MOKa3HUKIB
0e3meyHoCTl 1 SKOCTI 3pa3KiB BOJAM BUSBUIM HEBIAMOBIAHICTH
HU3KM  OpPraHoJICNTUYHHMX  IIOKa3HUKIB (a  came  3amax,
KaJIaMyTHICTh,  3a0apBJEHICTh),  (PI3UKO-XIMIYHUX  (30KpeMa
BOJAHEBHMM TOKAa3HWK, 3alli30 3arajbHe, CYXHM 3aJIMIIOK) Ta
CaHITapHO-TOKCUKOJIOTIYHMX  TIOKa3HUKIB  (HITPUTH, AaMOHIH,
3araJibHUM OpraHiyHUM Bymielb, O0O0p) YMHHUM HOPMAaTHBHUM
BuMoraM. HaiiOuibie BiAXWIECHHS BiJl HOPMHU CIIOCTEPITa€eThes 3a
TaKMMHM  TIOKa3HUKaMH, gK  3a0apBJIEHICTh, KaJlaMyTHICTb,
3araJibHUW OpraHiuHHUI ByIJenb Ta BMICT aMOHit0 [Ipo iHTeHCHBHI
010J10T1YHI TPOLECH B KOHJAMIIIOHEP]1 CBIAYUTH MEPEBUIIICHHS
HOPMATUBIB 332 MIKpPOOIOJIOTIYHUMHM MOKa3HUKAMU TaKUMHU SIK:
3aranbHe MikpoOne umciao (KYO B cM’), 3araibHi Koii (opMmu,
E.colii KYO B 100 cm’). Ckopim 3a Bce, MPOLYKTH
KUTTETISIIBHOCTI MIKPOOPTaHi3MiB 1 € MPUYHUHOIO ITOTAHOTO 3aIiaxy,
3HA4YHO1 320apBJICHOCTI 1 KaJJaMyTHOCTI 3pa3KiB BOJM.

TakuM 4YUHOM, TIPOBENECHI EKCIEPUMEHTAJIbHI JIOCHIIKEHHS
CBiIUuaTh IPO HEOOXITHICTh 3HE3apakeHHsS Boau. KpiMm ToTO,
HEOOX1THUMH TEXHOJOTTYHUMH MPOIeCaMu € OCBITJICHHS BOJAM 1 ii
Je30/10paris, OCKUIBKH MPOIYKTH KUTTETISIIIBHOCTI
MIKpPOOPTraHi3MiB OOYMOBIIIOIOTh HETMPUEMHHUN 3arax, MiIBUILCHY
3a0apBICHICTh 1 KaJlaMyTHICTh 3pa3KiB  Boaud  (0COOIMBO
XapakTepHy Il yMOB, KOJIM KOHJMIIIOHEpP EKCIUIyaTyloTh B
HEHAJIE)KHUX CAHITAPHO-TITIEHIYHUX YMOBAX).
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Jlireparypa
1. Komanenko O., Kopmomr K. TexHonoris aJbTepHaTUBHOIO
BOJIOTIOCTaYaHHs 0a3 BIAMOYMHKY 1 KypopTiB OmechKkoro periony /Mar.
MixH. Hayk-npakT.koHG. «llepcriekTuBu MalOyTHHOrO Ta peanii
CBHOTOJICHHS B TEXHOJIOTIAX BomomiaAroroBku», M. Kuis, 18-19 nucromana
2015 p. — K.: «lenTp yuboBoi miteparypu», 2015. —C.184 - 185.

VK 628.1.03-021.465(477.4)

XAPAKTEPUCTUKA CTAHY IUTHOI BOJIN B
YKPAIHI TA €EBPOIIEMCKOMY COIO3I

Kipisik I.B., k.X.H., 1oueHT, Y30eBa /I.Jl, cneniamicr

Opecpka HalliOHAJIBHA aKaeMisi XapyoBHX TeXHOJ0r1i, M. Oneca

JUis ~ OIIHKA  €KOJIOTIYHOTO  CTaHy  JOKeped  MHUTHOTO
BOJIONIOCTAYaHHs, BU3HAUYEHHS BOJIOOXOPOHHHMX 3aXOMdIB IMX 00 €KTIB
BCTAHOBJIIOETHCS  €KOJIOTIYHMI HOPMAaTWB SIKOCTI  BOJU  JDKEpE
MATHOTO BOJOMOCTAYaHHS, SIKWA MICTUTh HAyKOBO OOTPYyHTOBaHI
JOIyCTUMI 3HAY€HHs 3a0pyIHIOIOUMX PEYOBHUH 1 MOKA3HUKU SIKOCTI
BoU. Po3misimaroun OUTbII JIETambHO, €KOJIOTTYHUNA HOPMATHB SIKOCTI
BOAM B JDKeperax IMMTHOTO BOJOMOCTAYaHHS BCTAHOBIIOETHCA 3
YpaxyBaHHSIM BUMOT JEp:KaBHUX TIT€HIYHUX Ta MPOTUEMIIEMIYHUX
NpaBWJI 1 HOPM, Tirl€HIYHUX HOPMATHBIB IICHTPAJIbHUM OPTraHOM
BUKOHABYOI BJI4 M 3 TUTAaHb €KOJIOTIi Ta IPUPOJTHHUX PECYPCIB.

OCHOBOTIOJIO)KHUM ~ JIOKYMEHTOM Y  CKJaJl  YKpPaiHCHKOTO
3aKOHOJIABCTBA, II0 BU3HAYa€ IMPaBOBI, EKOHOMIYHI Ta OpraHizaliifHi
3acaay (PyHKI[IOHYBaHHS CUCTEMHU MUTHOTO BOJIONOCTa4YaHHS € 3aKOH
VYkpainn «lIpo nutHy Bomy Ta muTHE BOoAonocTadaHHs». OCHOBHOIO
METOI0 BHU3HAYEHHS Takoro (YHKIIIOHYBaHHS € TapaHTOBaHE
3a0e3MeueHHs HACEICHHS SKICHOK Ta Oe3MEeYHOI0 I 3I0POB’S
JIIOJIMHM TTUTHOIO BOJIOKO, 110 B TIOBHIM Mipi BigoOpaskae OCHOBHI ITiTi
€BPOICUCHKOTO TOMITUKA y cdepl TMUTHOTO BOJOKOPUCTYBAHHSI.
JICanllIH 2.1.4.1074-01 HaBOguUTh BHMOTHM, SKHM BOJa IIOBHHHA
BIJINIOBI/IaTH 32 PI3HUMH MOKa3HUKAMU, 30KpeMa: MiKpoO10JIOTTYHUMH,
Mapa3uToIOTTYHUMH, TOKCHUKOJIOT1YHUMH, OpraHoOJIENITUYHI
MMOKa3HUKH, a TaKOXK, TOKA3HUKH paIialliiHol OE3MeKH MUTHOI BOIU Ta
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MOKA3HUKH (P1310JI0TTYHOT HOBHOIIIHHOCTI SIKOCT1 BOJM.

Tabnuis — [lopiBHsAIbHA XapaKTepUCTUKA

BHUMOT JI0 SIKOCTI TUTHOI BOJIH

CaulliH 2.1.4.1074-01

HOpMa

On. | Hopm. HOpMa HOpMa
[Toxa3nuku minip | TTIK, He [Toxas. Kgac BO3 USEPA EC
" Gibe. | MKIUL | HeGes.
Bonuesnit moka3sHuk on. pH B 1\/166_>;<ax ) ) ) 6.5-8.5 6,5-8.5
3aranpHa MiHEepaTizaIlis M/ (%288) ) ) 1000 500 | 1500
Amominiii (AI’") M/ 0,5 C.-T. 2 0,2 0,2 0,2
A30T aMOHIHHNH MI/TI 2,0 C.-T. 3 1,5 - 0,5
Bapiii (Ba™") Mr/i 0,1 C.-T. 2 0,7 2.0 0,1
bop (B, cyma) MI/TT 0,5 C.-T. 2 0,3 - 1,0
3amizo (Fe, cyma) mr/a | 0,3(1,0) | opr. 3 0,3 0,3 0,2
Kammiii (Cd, cyma) mr/i | 0,001 C.-T. 2 0,003 | 0,005 | 0,005
Mapraneus (Mn, cyma) |\ 101 0,5) | opr | 3 (8% 0,05 | 0,05
Miz (Cu, cyma) mn| 10 | opn | 3 (%8) 1,0-13] 2,0
Momi6nen (Mo,cyma) MI/71 0,25 C.-T. 2 0,07 - -
Mumr’ sik (As, cymMapHO) M/ 0,05 C.-T. 2 0,01 0,05 | 0,01
Hikens (Ni, cymapHO) M/ 0,1 C.-T. 3 - - -
Hitparu (moNO™) M/ 45 C.-T. 3 50,0 44,0 | 50,0
Hitputu (moNO”) M/ 3,0 - 2 3.0 3,5 0,5
Pryts (Hg, cyma) mr/n | 0,0005 | c.-T. 1 0,001 | 0,002 | 0,001
Csunens (Pb,cyma) MI/TT 0,03 C.-T. 2 0,01 | 0,015 | 0,01
Cenen (Se, cyma) MI/TT 0,01 C.-T. 2 0,01 0,05 | 0,01
Cpibno (Ag") mr/in | 0,05 - 2 - 0,1 0,01
CipxoBoaens (H,S) MI/71 0,03 OpL. 4 0,05 - -
Crponuiit (Sr°) MI/I1 7,0 oprL. 2 - - -
Cynbdaru (SO42-) MI/JT 500 Opr. 4 250,0 | 250,0 | 250,0
®ropuu (F) mst CT.Cn
KITMaTHYHUX paiioniB [u | mr/n | 1,5/1,2 | ™ o 22 1,5 12,040 1,5
11 )
Xnopumu (Cl-) MI/JT 350 OpL. 4 250,0 | 250,0 | 250,0
Xpom (Cr’) Mr/i 0,5 C.-T. 3 - 0,1 -
0T

Xpow (Cr™) wem | 005 | et | 3 | 005 |(BEOT| 005
[ianigu (CN) mr/n | 0,035 C.-T. 2 0,07 0,2 0,05
[uuk (Zn”"”’ M/ 5,0 oprL. 3 3.0 5,0 5,0

* HopMU ATEHTCTBa IO OXOpOHi HaBKOHITHBROTO cepenonuina CIIA (US EPA)

HupektuBa €Bporneiicbkkoro CriBTOBapUCTBA, IO CTOCYETHCS

«IKOCTI

BOJMY, IIO IIpU3HA4YCHA MAJId CIIOKHMBAHHA HACCICHHSAM

80/778/€C oyna npuitasta €BponeiicbkkuMm Corozom 15 mumas 1980
poky. Lleli noKkyMeHT, OUTbII BIJOMUIA M1 Ha3BOKO «JMpekTuBa o0
MUTHOT BOAW» CTaB OJHUM 13 0a30BUX y BOJHOMY 3aKOHOJABCTBI
nepkap—wieHiB €C. OCHOBHOIO HULTIO JIMPEKTHUBU € BCTAaHOBIICHHS
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CTaHJapTIB, SKUM T[OBHUHHA BIAMOBIIATH BOJA, MpU3HAYEHA IS
crokvBaHHs. Tak, B JIOKYMEHTI HaBeJIeHO 60 mapaMeTpiB SKOCTI
MUTHOI BOJIM, MOJIJIEHI HA JIEKUIbKA TPYI, TaKl SIK: OPraHOJIENTUYHI
MOKa3HUKY; (13UKO-XIMIYHI TTapaMeTPpH; PEUOBUHH, IPUCYTHICTD SIKUX
y BEJIMKIM KUIBKOCTI HEOaKaH1 ; TOKCUYHI PEUOBHMHHU, MIKPOOI0JIOT14HI
MOKa3HUKU Ta TapaMeTpu TIOM’ SIKIIEHOI BOJM, NPU3HAYEHI IS
CcrokvBaHHsI. €Bporneiicbkuii Cor03 BCTAaHOBIIOE 71T OUIBIIOCTI
napaMeTpiB J1Ba PiBHI IPaHUYHO JOMYCTUMOI KoHUeHTpalii. PiBenb G—
1Ie JIOBrOTpHBAJIA I[UIb, SIKY Aep>kaBU—ujieHn €C MOBUHHI JOCSTTH Y
niepcriekTuBl. PiBeHb [-11e 000B’s13k0BUIT BUKOHAHHS BCIMa JepyKaBaMU
MOPSIIOK BEJIMYWH, IO BU3HAYAIOTh SKICTh Bomu. Y JlupekTusi 1
HOpMU 3akpiruieHi y Bursial BennunH MAC (Maximum Admissible
Concentration — «MakcuManabHO JOMYyCTUMa KOHIIGHTpAIS») IS
kokHOTO Tmapametrpy. [JepxkaBu— wienn €C 3000B’s3aHI  Ha
3aKOHOAABYOMY PIiBHI BCTAHOBUTH HOPMH SIKOCTI BOAM, HE TIpPIIL 3a
BemmunHy MAC.

BucHoBku Y €Bporni cTaHAapTH SKOCTI MMMTHOT BOIM MAKCUMAJIBHO
HaOmmKkeHl 10 pekomeHmamii BOO3, Tak OuUIblIe IOJOBHHH
ctaHgapTiB  skocti €C TOBHICTIO JyONMIOIOTh PEKOMEH]I0BaHI
nokazHuku BOO3, a Tpoxu wmenume 50% Jume He3HAYHO
BIIXWIIIOTEC Bij TokasHukiB BOO3. B Vkpaini moku 1me paHo
TOBOPUTH PO €Bponeichkuil sikocTl Boau. [Ipuunna 3 oqHOro 00Ky B
TOMY, 1110 y HAC JI0 IIUX Mip J1F0Th CTaHJIaPTH, PO3pPOOJICHI Ta MPUMHSITI
nie B CPCP, gxi He BIANOBIAIOTh Cy4YaCHUM peaiisiM 1 BUMOram, 3
THIIIOTO OOKY, Y 3B'SI3KY 31 3HOIIEHICTIO KOMYHIKAI[IX 1 HETOCTATHICTIO
(dbiHAaHCYBaHHA B Taiy3l BOAOIOCTayaHHS, HABITH Il HOPMATHUBU 3a
OararbMa napaMmeTpamMu He BUKOHYIOThCs. HaBeneHi Jiesiki MOKa3HUKU
SKOCTI MUTHOI BOJIA, BCTAHOBJICHI JIIOYMMH B YKpaiHi HOpMaTUBHUMHU
JOKYMEHTaMH B MOPIBHSHHI 31 cTaHAapTamu BeecBiTHROT Opranizaiii
Oxoponu 3n0pos's (BOO3) ta €Bponelicbkoro CriiBroBapuctsa (€C),
a TaKOX peayibH1 TTOKAa3HUKH SKOCT1 BOJOMPOBIAHOI BOJU JESKUX MICT
VYkpainu. O4eBUHO, MO pealibHA SKICTh YKPAaiHCHKOI MUTHOI BOAU
ICTOTHO BIJPI3HAETHCS HE TUTBKU B MIPUHHATHX Y CBITOBIM MPAKTHII
HOPMAaTUBHHUX JOKYMEHTIB Ha MHUTHY BOJY, ajlé HaBITh 4aCOM 3HAYHO
BIIXWISIETHCS BiJl CTAHJIAPTIB, JIIOYMX Ha TEpUTOPIi YKpaiHu. AKicTh
NMUTHOI BOAM B YKpaiHl PETYJIIOETHCS JIaBHO 3aCTapiiuM 1 BTPATHIH
cBoto aktyanbHiCTh JICTY 1 He BIANOBITAE SKICHUM IMOKa3HUKAM,
BHUCYHYTHUM JUIsl TUTHOI BOJM Y BCbOMY CBITI. A TakK SIK 3 SIKICTIO BOAU
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MOB'SI3aHO CTaH 3J0POB'S JIIOAWMHU, TO HEMA€ HIYOTO JUBHOTO IO
VYkpaiHa € J1iiepoM y CBITI 32 CIIUCKOM PSZTy 3aXBOPIOBaHb, 3BUYANTHO
BUHOK TOMY HE TUIbKM BOJA, ajie BIJICYTHICTh Y HACEJICHHS SKICHOIO
MIUTHOIO BOJM O€3MepevyHo BiAOMBAETHCS Ha Woro 3aA0poBi. p Tomy
ChOTOJIHI I HAIloi KpaiHM € aKTyaJlbHUMH TUTaHHS PO3POOKHU
HOBOro JlepkcTaHmapry, OUIbI HAOMKEHOTo 10 EBpOINEHChKUX
CTaHJApTIB, a TaKoX po3poOKa IUIaHy BUKOHAHHS HOPMATHUBIB
MainoyTHboro JICTY. e Mmoxe 3aliHATU HE OJTHE ACCATUIITTS Y 3B'SI3KY
3 3amylIeHUMH KOMYHIKAI[ISIMU, TMpOrajJuHaMyd B 3aKOHOJABCTBI, 1
ManauM (PIHAHCYBaHHS JIaHOI Tally3l, OJTHAK MepIIl KPOKHA HEOOX1THO
poOHUTH BXKE CHOTOMIHI, TOMYy IO SKICTh MUTHOI BOIM B 0OaraTbox
MICTax HaIoi KpaiHu Bxke He Bianopigae HaBiTh unHHUM JICTY, sxwmii
1 TaK BCTAHOBIIIOE, HOPMH JI0 SIKOCTI BOJIH, IO ICTOTHO BIAPI3ZHSIIOTHCS
BiJl EBPOINEUCHKUX CTAHAAPTIB y OIK IEMOKpATH3AIlil Ta MOM AKIIICHHS.
Jlireparypa
1. KepiBHUIITBO 1O 3a0€3MEUEHHIO SKOCTI MUTHOI Boau. Tom 1: 3-e Buj.
BCECBITHA OPTAHI3ALIA OXOPOHU 3JIOPOB'SI XKenesa 2004
63C.

2. 3Y "llpo nutHY BOAy Ta MUTHE BOAOIOCTAaYaHHA"
I'OCT 2874-82 "Bopna nutHa. 'irieHI4yH] BUMOTH 1 KOHTPOJIb 32 SIKICTIO

"

et

4. JICalliH "Boma mmtHa. I'irieHi4HI BHMOTH JO SIKOCTI IIMTHOI BOIU
IICHTPATI30BAHOTO  TOCIIONAPCHKO-IIUTHOTO  BOMOMOCTAa4aHHS — No
136"/1940

5. Jlupextuna 98/83/EC

VIIK: [581. 526. 325: 502. 171] (282) (477)

OLIHKA AKOCTI BOAU P.CUHSBKA 3A BUTOBUM
CKUIAIOM PITOIIVIAHKTOHY

Byrpuk A. O., Hlemiox 10.C., k.0.H., 1011eHT

KuroMupCcbKuUil Jep;KaBHUN YHIBEpCUTET
iMeni IBana ®panka, m. JKuromup

B wam yac Hag3BHUaliHO aKTyallbHOIO € TpoOiieMa SIKOCTI Ta
3HAXOJ/PKEHHS HOBHUX JDKEpEIl MUTHOI BoAM. € JOCUTH OaraTo HOBITHIX
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METOIB, 32 JONOMOIOK SIKMX MOYKHA BUSIBUTU PIBEHb 3a0pyIHEHHS
BOJIOMM Ta BOJOTOKIB, MpOT€ BH3HAHUM E€Bporercbkum Cor30M €
miaxig, 1o 0a3yeThbCsi HA BUKOPHUCTaHHI T1IpOOIOHTIB, 30KpeMa
BOJIOPOCTEH, AK MPUPOAHMX IHAMKATOPIB B  EKOJOTIYHOMY
MOHITOPHHTY Ta O10T€CTyBaHHI.

DITOIUIAHKTOH € BayKJIMBUM KOMIIOHEHTOM €KOCHUCTEM, IO IIBUJIKO
pearye Ha 3MIHA B OTOYYHOUOMY CEPEIOBHII, TO X € 3PYYHUM
0101HUKATOPOM.

Mera po0OOTH: BU3HAUY€HHS SIKOCTI BOAM Majioi piuku CHHSIBKa
(6aceiin p. IIpun’sTh) 3a 610pI3HOMAHITTIM (QITOIJIAHKTOHY

Bin6ip anpromorivamx mipo0 3MIMCHIOBAIM HAa  CTAIIOHAPHUX
CTAHIIIAX JBIYl Ha MICSIb YIPOIOBK BereTamiiHux ce3oHiB 2014—
2015 pp. IIpoOu ¢ikcyBaiu, 3ryiryBajii Ta KAMEPAIbHO ONpPallbOBYBAIU
3arajiskHOBIIOMUMH MeTofaMu [2]. Y poOoTi 3aCTOCOBAHO TAKCOHOMIUHY
CHCTEMY BOJIOpOCTEH, 3amporoHoBany y 3BereHHi «Algae of Ukraine»
[4]. bioiHauKaiiHUI aHa3 3A1IMCHEHO 3 YpaxyBaHHAM 1HIUKATOPHUX
BJIACTUBOCTEN BOosiopocTeid, HaBeneHux y MmoHorpadii C.C. bapuHoBoi 31
cmiBaBTopamu [1]. Po3paxyHok Kiacy sKOCTI BOJ 3AIMCHIOBAIM Ha
OCHOBI 1H/IeKCy canpoOHocTi (1o Tlantie-byk) [5], skuii € IOX1THOO Bij
TAKCOHOMIYHOTO  CKJIaay (HAsSBHICTh I1HJAWKATOPHUX BHUIIB) Ta
KUTBKICHOTO PO3BUTKY BOJIOPOCTEH, 3T1AHO [3].

CunsiBka — piuka B Ykpaini B mexkax KopocTeHChKoro paiioHy
Kuromupcrkoi obsacti, mpaBa npuToka Yxka (Oaceiin Ilpum’sri).
JlomxuHa Bog0TOKY OJiM3bko 18 kM. P. CuHsBKa MpOTIKa€e MepeBakHO
Ha MIBHIYHUI 3ax1]] TepuTopieto [1omichkoi HU30BUHMU.

3a yac gociiokeHb y TutaHkToHl p. CuHsiBKa Oyno BusiBieHo 123
BUAU  BOJOPOCTEi, TMpeACTaBlIeHMX 128  BHYTPIIIHLOBUIOBUMU
TaKCOHaMMU, BKITFOUYHO 3 TUMH, 1[0 MICTATh HOMEHKJIATypHHUIA TUI BUITY, 3
9 ByymmB:  Chlorophyta — 50 BumiB, mnpencraBieHux S0
BHYTPIITHHOBUOBUMH TAaKCOHAMH BKJIFOYHO 3 HOMEHKJIATYPHHUM THUIIOM
Buny (B.B.T.) — 39% Bij ix 3aranpHOro urcina, Bacillariophyta — 34 (35) —
27%, Cyanoprokaryota — 13 (13) — 10%, Euglenophyta — 8 (12) — 9,4%,
Chrysophyta — 8 (8) — 6,6%, Dinophyta — 4 (4) — 3,2%, Streptophyta — 3
(3) — 2,3%, Xanthophyta — 2 (2) — 1,5%, Cryptophyta — 1(1) — 1%

VY crpykTypi ditorianktony p. CHHSBKA MPOBITHA POJIb HAJIEKaIA
TUIAHKTOHHO-OeHTOCHUM (popMam (47% B YMcCiIa TaKCOHIB, JJISl SKUX
3HAWICHO JiiTeparypHi BioMocTi). KomIuieke MiIaHKTOHHO-OEHTOCHUX
BUIB Bojpopocteit nepeBaxaB y Chlorophyta — 25 TakcoHiB paHrom
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Hwk4e poxay, Bacillariophyta — 11, Euglenophyta — 5, a Ttakox
Cyanoprokaryota — 4 Buau 1 B.B.T. YacTka IIaHKTOHHHUX (DOpM CKJiayia
30%. KoMmriuiekc IUIaHKTOHHMX BUIIB (OPMYBaIM MPEACTaBHUKU
BT Chlorophyta — 14 BuamiB 1 B.B.T., Cyanoprokaryota — 6,
Bacillariophyta — 4, Euglenophyta ta Chrysophyta — o 2, Cryptophyta
ta Xanthophyta — o 1 Takcony panrom Hrkue poay. Ponb OeHTOCHHX
dbopm Oyna MeHIIow — ix vactka ckiana 18%. IlepeBaxkHo 11e Oymu
npezactaBHUKM Bty Bacillariophyta — 14 Bunis i B.B.T., Chrysophyta —
2, Cyanoprokaryota ta Euglenophyta — o 1.

[lono reorpadgiyHOi OPUYPOYEHOCTI, TO y (DITOIIAHKTOHI pP.
CuHsiBKa TOMIHYBaIHM BUIU-KOcMoIiomiTH (83% BUIIB, PI3HOBUIIB Ta
dopM, A SAKUX 3HAWACHO JiTeparypHi BiAOMOCTI). Takox Oymu
BU3HA4YEH1 Tromapktuydi ¢opmu — 9%, OopeanvHi — 3%, 1paHo-
TYpPaHCBHK1, CEPEeI3EMHOMOPCHKI, apKTO-aIbIIINHCHKI, MaIeOTPOITYHI Ta
HEOTPOMiYHI — BIIMOBIIHO 110 1%.

Ha ocHOBI CHIBBIAHOIIEHHS BHUIB-1HJUKATOPIB CampoOOHOCTI
BCTAHOBJIEHO, 10 Yy GITOmIaHkToOHI p. CuUHSBKA MEpeBaXalud f-
me3ocarpobiontu (31%), xoda AOCUTH YacTO 3yCTPIidaucs OIIro-o-
Me30Ccarpo0ioOHTH (16%), [-omirocanpo0ioHTH (13%),
orirocanpo6iontu (9%), omniro-f-me3zocarpoOionTu (8%). MeHioro
MIpor0 OyJu HasBHI [-0-Me30CamnpoOiOHTH, 0-f-Me30CanpoOiOHTH Ta
oJiiro-kceHocarpo0ionTu (1o 6%). e MeHmry yacTky Maiau KCeHo-f-
Me3ocanpoOioHT  Ta  kceHocanpoOioHTH  (mo  3%), KceHo-
oJirocanpo0ionTu (2%) Ta a-Me3ocanpooionTH (1%).

JUist  OIIHKM ~ CTYNEHsT  OpraHiyHOro  3a0pYJIHEHHS  PIUYKU
BUKOpucTaHo cucteMy Ilantne-byk B momudikamii Cragedeka 3
ypaxyBaHHSIM TaKMX 30H CaMOOUHMIIEHHS SIK KceHocamnpoOHa,
ojirocanpoOHa a 1 f-Me3ocanpoOHa Ta mojicanpoOHa. [HaukaTopHI
BUJIM BOJOPOCTEN PO3AUIMIMCS MK S5-Ma KjIacamMu SIKOCTI BOJ.
binbiicte Bomopoctel BojocxoBuia Hayexxkuth a0 Il kmacy sikocti
BOJ (63,6%) — «BOMA 3a0BIILHO1 SIKOCTI».

Cepenni  3Ha4YeHHS 1HJIEKCY CampoOHOCTI, pPO3paxoBaHi 3a
YUCEIBHICTIO Ta 010Macol0 BOJAOPOCTEH, csAraym BiamoBigHo 1,67 1
1,76 (I1I kmac SIKOCTI, KaTeropisi — «AOCUTh YHUCTI»).

PanxyBaHHsS BUIIB J1aTOMOBHX BOJOPOCTEH 3a TIpymHamu
1HIMKATOPIB 3a cucTeMoro Baranabe mokasasio, 110 eBpucanpodamu €
14 BuniB 1 B.B.T. (61%), canpodinamu — 5 (22%), canpokceHamu — 4
(17%).
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3a BigHOMmIEHHSM 10 pH BOAOPOCTI TIAHKTOHHUX YTPYIIOBAaHb .
CunsiBka paHxyBan Ha: Heutpodum — 52%, ankamidpium — 38%,
amuaopum — 5% Tta ankamioiontu — 5%. Komrekc HeWtpodiiiB
dbopmyBanu npeacTaBHUKY Biaute Bacillariophyta — 9 BumaiB 1 B.B.T.,
Chlorophyta — 8, Euglenophyta — 4, Cyanoprokaryota — 1. Kommiekc
ankamidiue GopmyBasu npeActaBHUKH BiauiiB Bacillariophyta — 15
BuaiB 1 B.B.T, Cyanoprokaryota — 1. Amugodinamu Oynu
npencraBHuku BuILIB Bacillariophyta Ta Chlorophyta — mo 1 Buny,
ankanobiontamu — Bacillariophyta — 2 Buau 1 B.B.T.

3a ranoOHICTIO TIepeBakau oJiroranoou-inaudepentu — 49 Bumin
1 BHYTpIITHBOBUAOBUX TakcoHIB (71%), wuacTtka omiroranoois-
ranoduTiB oiiroraino0iB-ranodo0is, oairoraaodiB i Me3oraiobiB Oyia
MEHITT0r0 — BiMoBiaHO 13%, 6%, 6% Ta 4%. Otxe, Bonu p. CuHsIBKA
ci1abKo MiHEpali30BaHi.

3a TeMnepaTypHOIO MPUYPOUCHICTIO OUIBIIICTh BUIIB BOJOPOCTEN
€ iHaudepentauMu (57%), yactka eBpuTepMHUX (popM ckiana 29%,
TEIUIO- Ta XOJIOAOMOOHUX — 110 7%.

Bunu-inaukaropu TEKy4oCTI BOJ Ta 1X HACHUYEHHS KHCHEM
pamXyBaJld Ha MOBUIbHOTEKYYl — 76%, crosul — 22% Ta Texyui — 2%,
0 CBITYUTH IIPO TIEPEBAKAHHS BIJIHOCHO IIOBUIBHOI Tedii, IO
CTBOPIOE CIIPUSTINBI YMOBUY JIJIsl PO3BUTKY BOJOPOCTEN Y TOBIII BOIH,
K1 IIOMIPHO 30aradyioTh ii KUCHEM.

[TpoBenenuii O101HANKALIHTHUHN a”aI3 PI3HOMAHITTS
¢ditorankrony piukd CHHSBKa T1OKa3aB, IO Y TOBII BOJU
MepeBaKAOTL  TUIAHKTOHHO-OGHTOCHI  Ta  IUIAHKTOHHI  BHJIH
BOJIOPOCTEH, & TaKOX I1HAWKATOPU CEPeHBhOI TEKydOCTi BOJ,
MOMIPHOTO ~ TEMIICPATypHOTO pEXUMY, CIAOKOMY>KHUX BOA Ta
iHaudepeHTIB 3a BigHOMIEHHSIM 110 pH 1 piBHS comoHocTi. PiukoBa
BOJIa 32 PIBHEM OpraHigyHoro 3a0pyaHeHHs no Ilantie-byk HanmexuTsb
no IIl kimacy skocTi Bom, a 3a cucTeMOow Baranabe — BoHa
XapaKTePU3YETHCS TOMIPHUM YMICTOM OPTraHIYHUX CHOJYK.

Jliteparypa
1. BbapunoBa C.C., MenseneBa JI.A., AnicimoBa O.B. biopizHOMaHITTS
BOJIOPOCTEH-1HANKATOPIB OTOUYIOUOTO CEpEJOBHUINA. — Tenb-ABiB:

[TimcCrymio, 2006. — 498 c.
2. Bomopocti VYkpaiHu: pi3HOMAaHITHICTb, HOMEHKJIATypa, CHCTEMAaTHKa,
€KOJIOT'151
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3. ta reorpadis. Tom 1. Ilianompoxkapiora, Eyrmenodita, Xpuzodira,
Kcantoira, Padinodita, Daeodira, [inodita, Kpunrodira,
I'mayxokykictodita i Pogodira / ITix pen. Iapenko [1.M., Baccep C.IL.,
Hego E .. - Pyrren: I'antep Bepnamxk, 2006. - 713 c.

4. Metoau TiAPOEKOJOTIYHUX JOCTIPKEHb MOBEPXHEBUX BOJ / 3a pen.
B.JI. Pomanenka. — K.: JIOI'OC, 2006. — C. 8-24.

5. Meroauka BCTAHOBJICHHS 1 BHUKOPHUCTAHHSI €KOJIOTTYHHUX HOPMATHBIB
SIKOCT1 TMIOBEPXHEBUX BOJ CYIII Ta ectyapiiB Ykpainu / B.J[. Pomanenko,
B.M. Kyxkuncekuii, O.I1. Okcitok Ta 1. — K., 2001. —48 c.

6. Crnageuex B. Cucrema sikocTi Boau 3 6ionmorigHoi Touku 30py// Epreo.
Jlimaon. — 1973. - 7. - C. 1-128.

VIIK [628.1.033:628.16.06]:005.936.3(477)

MOPIBHSIJIBHUM AHAJII3 TEXHOJIOI'TI ®ACOBAHOI
BO/IU HA MIHI-IIIAITPUEMCTBI B M. CJIABYTA TA
3ABOAI «OCKAP» BM. MOPHIMH

Kynpsimoga FO. €., 6akanasp, Crpikanaenxo T. B., 1.M.H., npogecop

Opecbka HalliOHAJIBHA aKa/1eMisl XAPYOBHX TeXHOJ0riil, M. Oneca

[Ipu po3pobmi  TexHonorii ¢dacoBaHOi BOAM JUISI  HOBHX
MANPUEMCTB BAKIIUBOIO € OpI€HTalllsd Ha JifepiB puHKy. dacoBaHa
Bofa «MopiiiHChKay, fKka BUPOONISEThCs Ha 3aBofl «Ockap» y M.
MopinH, ChbOro/iHI € HE JIMIIe OJHUM 3 JAEepIB Ha YKpPaiHCBKOMY
pUHKY (pacOBaHHUX BOJ, a W BBAXKAETbCA €TAJIOHOM (haCOBAHOI
IPUPO/IHOL BOAK B YKpaiHi.

Y tabmumi 1 npuBeaeHUM MOPIBHSAIBHUM aHa3 TEXHOJOTI
(acoBanux npupogHuX Boxa «MopmmHcbka» Ta «/lxepena CraByTu»
(mmaHyeTbCss A1 BUPOOHUIITBA HA HOBOMY MIHI-IIIIIPUEMCTBI B
M. CnaByTa).

3 naHuX, HaBeleHUX y Tabnumi 1, BUAHO, MO 3a JEAKUMH
XapakTepUCTUKAMH BUPOOHUITBA (HACOBAHUX MPHUPOIHUX BOJ €
BIIMIHHOCTI: 3aBOojl «Ockap» Mae BEIMKY BUPOOHMYY TMOTYXHICTb,
TOAl $IK TOTYXHICTh MiHI-IiANpUeMcTBAa y M. CnaByTa BiJIHOCHO
HeBenuka. BupoOHWYA NOTYXXHICTH NPSIMO 3aJ€KUTh BIJl JE0ITY
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CBEP/UIOBUH, 3 AKMX HAJIXOAUTh BOJA JJIsi BUPOOHUITBA, TOOTO IIEil
MOKAa3HUK € JIMITYIOUMM. 3Ba)KalOud Ha MOTY>KHOCTI MIAIPUEMCTBA,
MOKHA TOBOPUTH 1 MPO PIZBHOMAHITTS ACOPTUMEHTY, IO MPOSBIIAETHCS
y BUKOPUCTaHHI PI3HUX OO0’€MIB Tapu Ta HACUYEHHSIM JBOOKUCY
BYTJIEITIO.

Tabnuis 1. [opiBHSIIBHUYN aHATI3 TEXHONOTIT (hacCOBaHUX MPUPOTHUX
Boz «MopmmHchka» Ta «Jxepena CnaByTm»

«MopiHHCbKa» «/xepemna CnaByTn»

Bupo6unya notyxsicts 900000 85000

HiAIPUEMCTBA, JI/ 100y

XapakTepucTUKa MinepasbHa pupoIHa IIpuponna nutHa
CTOJIOBA

KibKicTb JIiHIH po3auBy |3 3

O06’eM Tapu, 1 0,33;0,5;0,75;1,5;3.0; 6.0 0,5;1,5;5.0

Marepias Tapu Ckino; IIET Ckno; IIET

BwmicT nBookucy Byriento |CHIbHOTa30BaHa; HerazoBana
cnaborasoBaHa; Hera30BaHa

Texnomnorii BupoOHUITBa |MexaHiuHa (piTsTpartis Mexaniuna GiasTparis;
carypaiis acparist

Ha sixicTh ¢pacoBaHOi BO/IM BIUTMBAE SIKICTh BOMM 3 JKepena, sika, B
CBOIO 4epry, 0OyMOBIIO€ BUKOPUCTOBYBAaHY TEXHOJIOT1H0 OOpOOICHHS
Bosu. PacoBaHa Bopa «MOpPIIMHCHKA) € MIHEPaIbHOIO MPUPOTHOIO
CTOJIOBOIO BOJOIO 3a XIMIYHMAM CKJjajjoM Ta Bu3HaueHHsIM JICTY 878-
03, a Ha nUIAXy BIJ JUKEpena A0 IUIAIIKK BOJA MPOXOAWTH JIMIIIE
MexaHiuHe ouunieHHs. ®acoBaHa Boga «JDxepena CnaBytu» €
MIPUPOJHOI0 MUTHOO 1 BijmoBigae Bumoram J[CanlliH 2.2.4-171-10.
Ha nuisixy 3 jpkepenia BOJOMOCTavyaHHs 10 JIiHIT pO3JHMBY BOAA ABIYi
MPOXOMUTH MEXaHIYHE OuHMIIeHHS (40 Ta Ticis aepaiii, o0
3MIACHIOITh Yy TOTOII Ui BupaieHHs Depymy). BektopHi cxemwu
TEXHOJIOT1i1 ~ BUpOOHMIITBA  (acoBaHUX  BOJ  «MOPIIMHCHKaY
(nerazosana) Ta «/[xepena CnaByTu» npeAcCTaBiIeH] HA PUCYHKY.

KinpkicTh JHIA PO3MMBY BOAM Ha MIANPUEMCTBI 3AJICKUTH BiJ
JIBOX YMHHUKIB: PI3HOMAHITHOCTI aCOPTHUMEHTY Ta OOJaJHAHHS, HA
SKOMY TIPOBOMISATH PO3JHMB BOAW. 3 TOPIBHSIHHS JBOX IIAMPUEMCTB
BUJTHO, II0 KUIBKICTB JIIHIM CITIBIaJa€, MPOTE aCOPTUMEHT Ha 3aBOJI
«Ockap» 3HaAYHO OLTBIIIHIA.

Marepian Tapu, 1m0 HOro BHUKOPUCTOBYIOTH Ha 000X
niAnpueMCcTBaxX g (acyBaHHS MPUPOAHOI BOAM, 1neHTHUHUH. Lle €
HacaiAKoM xapaktepuctuk nux marepianis: [IET e gificHo 6e3neunum
MaTepiajioM, IO JIO3BOJICHUH il BUKOPUCTAHHS Yy XapyoBiid
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MIPOMUCITIOBOCTI JiJIsi 30€piraHHsl 1 TPAHCIOPTYyBaHHS MPOAYKIIi, a,
orke, 1 aua ¢acyBaHHs nUTHUX Bold. CKIO Mae Takl X
XapaKTePUCTUKH 111010 OE3MEYHOCT] 1 BUKOPUCTAHHSI, aJieé BOHO 3HAYHO
nopoxue. [IpoTe, MONUT MEBHUX 3aKJIaJiB XapuyBaHHS Ha BOIY CaMe y
CKJISTHIA Tapl 3yMOBIIOE MOTpeOy y BUPOOHHUIITBI 1 Takoi (pacoBaHOi
BOIM (32 MOXJIMBOCTI BHPOOHHMKA), HE3BAKAIOUM Ha 30UIbIICHHS
BapTOCTI KIHIIEBOTO MPOAYKTY.

Bopo3sabip
(MexaHivHa pinbTpauis)
3He3ani3HBaHHS
Bopo3sabip (aepauisi+mexaHiyHe
(MexaHiyHa dinbTpauis) QiNbTPYyBaHHSA)
Poanue Poanus
v v
YKynoproBaHHS YKynoproBaHHS
v v
ETukeTyBaHHSA ETukeTyBaHHSA
A b

Pucynok. Texnomoris BupoOHHIITBA (haCOBaHUX MPUPOTHUX BOJ (HEra30BaHUX ):
A - «Mopuinncskan, b — «/xepena CnaByti»

BucHoBku:

1. Texuoorii (acoBaHoi MpPUPOTHOT BOAM HA MIHI-TIAMPUEMCTBI B
M. CnaByTta Ta 3aBojii «Ockap» B M. MOpIIIMH HE MalOTh PUHIIUIIOBUX
BIIMIHHOCTEH Ta BKJIIOYAIOThH JIMIIIE METOAU OOpOOJICHHS BOAM, IIO
JO3BOJICH] JIFOYUMU JOKyMEHTaMH MiHICTepCTBa OXOPOHH 3JI0POB’ s
VYkpainu ta Kowmicii Kogekc AnimeHTapiyc y pasi BUITYCKY (paCOBaHHUX
npupoaHux Boa, a came - JICTY 878-93, HCanlliH 2.2.4-171-10,
Codex Stan 108-1981, Codex Stan 227-2001.

2.BupobHMYl TOTY>KHOCTI Ta AaCOPTHUMEHT MPOAYKIi, SKYy
BUPOOJIAIOTH HAa MiHI-TIIAMpueMcTBI B M. CriaByTa Ta 3aBofi «Ockap» B
M. MopiuH, 3aiexarb Bl XapaKTEPUCTUK MPUPOTHBOTO JIKEpesa
BOJIONIOCTAYaHHSI MiJANPUEMCTBA Ta JIESIKUX E€KOHOMIYHMX YWHHUKIB,
10 HE pO3MISIIATIUCH B pOOOTI.
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VIK 628.349.

AHAJII3 XIMIYHUX METO/IIB
OUYMNIIEHHA CTIYHUX BOJ

Iupir O.M., Pabiue O.C., beperosa O.M., K.T.H., 101lIeHT
Onecbka HallIOHAJIbHA aKajeMisi XapuoOBHUX TEXHOJIOTI, M.Oneca

Y piukax Ta I1HIMX BOJOWMHUINAX BiAOYBAETHCS MPUPOTHUN
npouec caMoouMileHHs: Boau. OnHaK BIH MpOTiKae MoBUIbHO. JloKH
IIPOMUCIIOBO-TI00YTOBI CKUIY OYyJIM HEBETUKI, PIYKUA CaMl CIIPABIISIUCS
3 HUMH. Y Hallle IHIYCTplaJbHE CTOMITTA Y 3B'SI3KYy 3 pI3KUM
30UIBIICHHSAM BIJXOMIB BOJOMMHUIIA BXKE HE CIIPABJISIOTHCA 3 TAKUM
3HaYHUM 3a0pyaHeHHsIM. BuHHKIa HEOOXiTHICTh 3HEIIKOIXKYBAaTH,
OYMIIATU CTIYHI BOAM M yTwmidyBatu iX. OuwuileHHs CTIYHUX BOJ
SBIIIETHCS  HAJIBAKIMBOIO  €KOJIOTIYHOI MPOOJIEMOI0  HApPOIHOTO
rocrogapcTBa Oymb-SKO1 KpaiHW, HEXTYBAHHS SKOK MOXKE MPU3BECTH
70 3HAYHUX HEraTUBHUX HACHIJIKIB Y BUIJISI €KOJOTTYHUX KaracTpod
HaIllOHAJILBHOTO MacIITaoy.

Tomy n1st TOrO, 1100 HE JOMYCTUTH TaKUX MIOOATBHUX MPOOIIEM,
MU PO3IISHYJIHM Pi3HI METOJM OYMCTKH CTIYHOI BOMIHM, a caMme XIMidHi
MeToAu. Mu po3iOpaiuch y TOMY, SIKI € TepeBard OYMINECHHS came
[[OTO METOAM 1 B YOMY IOJIATAE HOTO CYTh.

XIMIYHE OUMIIEHHS TIONIATAaE B JIOJAaBaHHI B 3a0pyIHEHY BOAIY
pI3HMX XIMIYHUX PEYOBUH, IO BCTyHNAlOTh Yy peakuioo 3
3a0py/HIOBaYeM M OCAJKYIOTh 1X y BUJl HEpOo3uMHHUX omnaiiB. [lo
XIMIYHUX METOJIB OUYHMIIEHHS CTIYHUX BOJI BIIHOCSTH HEUTpaJIi3allilo,
OKHCJICHHS 1 BiAHOBIEHHA. Bci mi Meromu TOB's3aHI 3 BUTPATOIO
pI3HUX peareHTiB, TOMy KOINTOBHI. IX 3aCTOCOBYIOTH I BHAAJICHHS
PO3UMHHUX PEUOBHH. XIMIYHE OYMIINCHHS TMPOBOMIATH 1HOMI SIK
MOTIEPETHIO Tiepe]] O10JOTTYHUM OUHUIIEHHSAM a00 TICHS HEl SIK METOJ
JIOOYHCTKH CTIYHUX BOJI.

Heiitpanizaiiss ~ 3aCTOCOBYEThCSL  JJIS  OUMIIEHHS  CTOKIB
rajbBaHIYHUX, TPAaBWIBHUX Ta  IHIIUX  BUPOOHHUITB,  JI€
3aCTOCOBYIOTBCSI KUCJIOTH Ta JIYTH.

HetiTpanizaiiiro MoxHa 311iCHIOBATH PI3HUM IIJISTXOM:

- 3MIITAHHSAM KHACTUX Ta JY>KHUX CTIYHHUX BOI;
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- TOJTaBaHHSIM PEarcHTIB;

- (pUIBTpYBAHHSAM KUCIUX BOJ| UEPE3 HEUTPAi3yIodl MaTepiai.

OxucIIOBaTbHUN ~ METON  OYHWINCHHS ~ 3aCTOCOBYIOTH  JUIS
3HEIIKO/PKEHHS BHUPOOHMUYMX CTIYHHUX BOJ, IO MICTATh TOKCHYHI
JOMIMIKH (I[1aHI{, KOMIUIEKCHI I1aHiId Midl 1 IIMHKY) ab0 CIIONMyKH,
K1 HEJOIIIJIbHO BUTATATH 3 CTIYHUX BOJ, 4 TAKO)K OYMIIATH IHIITUMH
MeToAaMH (CIpKOBOJEHb, Cyab(ian). Insaxu okucHeHHS:

- OKHCHEHHS aKTUBHHUM XJIOPOM

- OKUCJIEHHS! KUCHEM TOBITPSI;

- O30HyBaHHS;

XIMIYHE OUHMIIEHHS MOXKE 3aCTOCOBYBATHUCS SK CaMOCTIHHUN
METOJl TIepe]l TOJauet0 BHUPOOHWYUX CTIYHUX BOJI y CHCTEMY
3BOPOTHOTO BOAOIMOCTAYaHHs, a TAKOXK IMEPEN CIYCKOM iX y BOAOHUMY
a00 B MIChKY KaHaTI3allliHy MepexKy. 3aCTOCYBaHHS XIMIYHOT OYMCTKHU
B Psi/il BUIAJIKIB JOLLILHO (B SIKOCTI MOMEPEHBO01) niepes] 01010TYHOT
4y (DI3UKO-XIMIYHOT OYHUIIEHHsSM. XiMI4Ha OOpoOKa 3HAXOAUTH
3aCTOCYBaHHS TaKOX 1 SIK METOJ IJIMOOKOTO OYMIICHHS BUPOOHUUYUX
CTIUHUX BOJ] 3 METOIO iX Ne31H(eKIii, 3HeOapBIeHHS 400 BUTATH 3 HUX
pI3HUX KOMIIOHEHTIB. [IpyW JOKaTbHOMY OUMIIEHHI BUPOOHUYUX
CTIYHMX BOJ[ y OUIBIIOCTI BHUIIQJKIB TIepeBara BIIJAETHCS XIMIYHUM
METO/IAM.

Ane XIMIYHI METOAM MaloTh psAJ HenoiikiB. Hampukinang B
O30HYBaHHI 1I€ €:

* O30H TOBMHEH TPUBAJIMNA YaCc KOHTAKTYBaTH 3 3a0pyIHIOBAYEM,
SIKIIO 3'€ JHAHHST KOMILICKCHE.

» O30HATOPH MAIOTh JTY)KE BUCOKY BapTICTh.

* OUUIICHHS MOBUHHO 3/I1MCHIOBATHUCA 3a JIOTIOMOTOI0 KHCHIO 200
K BaKJTUBO CTBOPUTU YMOBU CHEIIAJIBHOT M1ATOTOBKHU MOBITPSI.

e Jlana pedoBMHa JyK€ TNOraHO MOXKE€ pPyHHYBatu (HEHOJIbHI
CTIONTYKH.

[Ipo He#Tpamizalito TrameHUM BallHOM MOXKHA CKa3aTu 110,
HE3BKAIOYM HA JICMICBU3HY BaIHIKY, 1€ METO Ma€ psij HEIOJIKIB,
TOJIOBHMM 3 SKMX — HEBEJWKa IMBUAKICTb PEAKIlli Mk KHCIOTOKO 1
YaCTMHKAMH BaITHAKOBOi cycmensii. Ta 3pa3y € MNpOTHIEKHICTh —
nepeBaraMu JaHOTO METOIY — MPOCTOTa 00CTYTOBYBaHHS MPUCTPOIO 1
BIJICYTHICTh amapariB JJig JI03yBaHHA peareHTiB. BukopucraHHs
XIMIYHOTO METOAY OUYMLIEHHS BHUPOOHWUYMX CTIYHUX BOJA MOXKE
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3aJIeKUTh BIJ TOKCMYHOCTI MPUCYTHIX JOMIIIOK, IO, MOPIBHSHO 3i
CIIOCOOOM O10XIMIYHOT'O OUMILIEHHS Ma€ BaKJIMBE 3HAYECHHS.

3 IbOr0 BHIUIMBAE, IO JJi1 OOpPOTHOM 3 TaKOK CEpPHO3HOIO
POOJIEMOIO SIK OYHUITNICHHS CTIYHHMX BOJI ICHY€E 0araro MeTOJIB, OJTHUM
3 SAKUX € XIMIYHUKA Meton. Ilompu cBOi HemoJiKH, BIH Mae 1 Oararo
repeBar.

Jlireparypa
1. JIbomina JI.A. Sk Bigmutu "Hopae 30mot0": TIpo nikBigariito HadhTOBUX

3a0pyanens // Eneprist, 2000. —Ne 10. —C. 51-54.

2. XKykxoB O.l, Mounraiit L[JI., Pogzumnep W.JI. Metonu ounineHHs

BUPOOHHNYHMX CTIYHMX BOJ. JloBinakoBuii mociOHMK. — M.: Crpoin3iar,

1977. 208 c.

3. A.L. PomgionoB, B.M. Knymmn, M.C. TopouyemnukoB. TexHika 3axucty
oTouyrodoro cepenoruia. — M., Ximis, 1989. — 512 c.

VK 628.161:640.45

OYUYUIIIEHHA BOAU HA IMIJAIIPUEMCTBAX 3AKJIAAIB
I'POMAACBKOI'O XAPYYBAHHA

JMapummna H.L., Buki. Buil. kar., [llooenko S1.I1., BUKJ. BulI. Kat., Buconbka
JI. €. BUKJI. BHII. KaT., K.IL.H.

Hep:xaBHmii HaBuaJdbHMI 3aK1ax «Onecbke Bullle npodeciiine yunjanie
TOPTIBJIi Ta TEXHOJIOTii Xap4yBaHHA», M. Ozeca

B ocHoBI Bcix 0mtof] € Boga. BoHa ckiajae oCHOBY penenty, abo €
JOJMATKOBUM 1HTPEIIEHTOM, 3a i1 JOIMOMOTOK0 MHIOTh IOCY/I - BOHA
NPUCYTHS 3aBKIU. BHUKOpHUCTaHHA OYMINEHOT BOAU CHOTOAHI €
HOpPMOIO, TOMYy Oararo TypMaHIB, SKi BIJIBIIYIOTh PECTOpaH,
0€3MOMIIKOBO BU3HAYaIOTh, BUTOTOBJIEHA CTpaBa HAa YUCTOI BOJI, a00
Ha 3BUYANHOT BOAOIPOBIAHOI BOJI. Bosia, Ik KOMIIOHEHT 1K1, HE MOXeE
HE BIUIMBAaTH HAa CMAKOB1 SKOCTI Ta apoMar. ToMy mis ycmixy Oyib-
SAKOTO 3aKjajy TpPOMAJICBKOTO XapuyBaHHsS TOTpIOHA e(EeKTUBHA
CUCTeMa OYHMIICHHS BONW. BigBigyBad pecTopaHy  3aBkKAH
MIOBEPHETHLCS JI0 PECTOpaHy, A€ SIKICHE BUTOTOBJICHI CTpaBH, aje He
MOBEPHETHCS — KOJIH 3’ SICYETHCSI, 1[0 BO/Ia HEHAJIEIKHOT SIKOCTI.
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Pecropanu, O6apu, kade Ta iganbHI BEIMKUX MICT MIAKIIOUEHI JI0
BOJIOIIPOBOY, JUIsl TIO/Ia4l YKCTOI BOJM MOTPiOHI CUCTEMU OUMILICHHS
BOJIM, aJIc¢ BUHHUKAE NUTaHHA: «Un Tak HeoOX1aH1 1 cuctemMu?y. Bona,
0 BUKOPUCTOBYETHCS TPU BUTOTOBJICHHI CTPaB , HE TMOJAETHCS
HeoOpoOeHor0. BoHa  KUITSITUTBCS TIPU NPHUTOTyBaHHI CyMiB Ta
HaroiB. Tak HaBIIO BUTpayaTM HEMajl KOIITH HAa BCTAHOBJICHHS
cUCTeM oOuuileHHsA? Bu  3amByerecs, ajne CHCTEMH OYHIICHHS
6e3mocepeHbO OyIyTh BIUIMBATH Ha MOMYJISPHICTH PECTOPaHY, 0apy,
kade a0o inasibHI Ta HOro NpUOyTOK.

1. Bunu 3a0pyaHeHHS BOJIH.

Buniistots Tpu TUNU 3a0pyaHEHb, K1 MOXYTh OyTH IPUCYTHI B

BO/I:

« MiHepanbHi 3a0pyJIHEHHS - JOMIIIKH, SKI MarOTh HEOpTraHiuHE
MOXO/PKCHHSI, 116 MOXKYTh OyTH YaCTHHKHM TPYHTY, Pi3HI COJII Ta
1HIII HEOPraHI4HI XIMIYHI CIIOJIYKH.

o Opraniudi - B CKIaJl SIKUX TPUCYTHI 3aJUMIIKK POCIHHHOTO 1
TBAPUHHOTO TOXO/KEHHSI, a00 BXOMASTH PI3HI OpPraHivyHil XIMIYHI
CIIOJTYKH, B TOMY YHCJI1 1 TOJIMEPHI.

o bionoriuni — 1me  pi3HI MIKpOOPTaHI3MH, JUIsl SIKAX BOJa €
KUBUJIBHUM CEPEIOBHUIIIEM.

2. MeToau OYUIIEHHS BOJIM.

s oTpuMaHHs 0e3medHol BOAM BUKOPHUCTOBYIOTH HACTYITHI
METOIH:

2.1. PearentHmii - METOJ OYMIIEHHS BOAM 3a JOIOMOIOIO
AKTUBHOTO OKHCITIOBaya (XJIOpy, MOTO MOXIJHUX, KHUCHIO a00 O30HY),
KU pYWHYE CTPYKTYPY IIKIITTUBUX OaKTEPIid.

2.2. bespearenTHuil - 3He3apakKeHHs BiAOYBA€THCS 32 JOTIOMOTOIO
nii yasTpadiosieTy abo BUKOHYIOTHCS TPOLEAYPH, SKI JIIOTh TPH
BHCOKHX TeMITepaTypax.

MoxHa TmO€IHYyBarTd pi3HI PEUOBMHU MK coboro  abo
BUKOPHCTOBYBAaTH 00WIBA METOMIX TIO Yep3i.

3. Jlito Ha HeOe3meuHi Oakrepii mpu OE3peareHTHOMY CIoco01
3MIACHIOIOTH 32 JOIIOMOIOIO:

O OaKTepUIIMIHOTO BUIPOMIHIOBAHHS;

O BHCOKHUX TEMIIEparyp;

O YABTPA3BYKY.

4.  bakrepunmiHe BUIIPOMIHIOBaHHS  (yJbTpadioneroBe
(GLIBTpyBaHHSA)
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[Tpuniumn i JTAHOTO
METOAY: BOAY TPOIYCKAIOThH
Kpi3b  KOpPIIyC, B  SIKOMY
3HAXOAATHCS  YABTPadioneToBl
JIAMIIH. ITig €O
yasTpadioneTy He IIATbCA U

ke Sl PYHHYIOTBCS ~ TaKl  KIITUHU
MIKpOOPTaHI3MiB:
. KUILIKOBA [AJTNYKA,;
. BIPYCH TpHUILY;
- . 30yIHUKM  XOJepu  Ta
THQY;

o Oamuia TU3eHTEPII;

¢ BIPYCH I'€NaTury;

« CaJbMOHENA 1 Ip.

OCHOBHI ~ TMO3UTHUBHI  PUCH  METOAY  YJIbTpadioraeToBOro
(GUIBTpyBaHHS:

« bararodyHKIIOHAaTBHICT 1 NPOAYKTUBHICTH  TPHU 3HUIICHHI
XBOPOOOTBOPHUX MIKPOOPTaHI3MIB B BOJI;

o besneunicte  ang 370poB’d  JIIOAMHM Ta HABKOJUIIHBOTO
CEpEeIOBHUILIA;

« BinHocHO HeBenuka BapTicTh OOCIYroBYyBaHHS. YIbTpadioieToBi
GUIBTPH MarOTh Takid YCTpid, [MI0 MOXIIMBO MPOYUCTUTH IX
B1UT1TM, HE BHMMAIOYHN JIAMITH HA30BHI;

o+ JlerkicTs B BUKOPUCTAHHI 1 CEpPBICi.

Ile mBuAKIA METOA, TaK SK JIaMIIK IIPAIOIOTh O€3MepepBHO,
BOJIHOYAC BIIOYBA€TbCA 3HUIIECHHS >KOPCTKOCTI Boau. [ist 3axucty
Bi Bosorn Y® - jaMmu po3TAllOBYIOTh B KBAapIOBUX BijJiiax.
bespearenTHunit METO/, OYMILICHHSI BOJIU 3HE3apAKEHHS
yabTpadioaeToM HAHOUIbII PO3MOBCIOIKEHUHN 13-32 HU3BKOI BapTOCTI
Ta BHUCOKOI pe3ynbTaTHBHOCTI. OUHIEHHS BOAM 3 BUKOPUCTAHHIM
yaeTpadiosieTy OIMH 3 CydYacHHMX MerofaiB B CBITI, Tak $K
yasTpadioneToBa cucreMa (QuUIbTpa € Oe3MeYHOI0, €KOJOTIYHOK IS
HABKOJIUIITHHOTO CEPEIOBHIIIA.

[i# BuA ouuieHHS BOAM HE MOTpeOye AOAATKOBOTO CEPBICHOIO
0oOCITyroByBaHHS Ha BIIMIHY BiJl METOJla XJIOPYBaHHS Ta O30HYBaHHS
Bo/. OOCIIyroByBaHHsA Takoi cUcTeMH (UIbTpa MPOCTa, TaK sIK HE
BUKOPUCTOBYIOTHCS ~ XIMIYHI ~ pEareéHTH, Ha OYMIICHHS  BOJAU
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yasTpadioneToM He BIUIMBaE Temrieparypa 1 pH cepenoBuia, micis
0oOpoOKM BOAM YIBTPA(dIONETOM CTPYKTYpa BOAM HE 3MIHIOETHCS 1
30epirae KOpUCHI MiHEPAJIH.

l'onosHi Henoniku YO — dinbrpa

1. Boga micis Y®-00poOku MoOke 3HOBY 3a0pyIHIOBATUCS TPHU
TIepeMIITICHHI.

2. Ilpu mubokoMy 3a0pyAHEHHI BOAW BUKOPUCTOBYBATH 11l METOA
HE Ma€ CEHCY, HANpHUKIAJ, MPU OUYUILIEHHI OO0JOTHOI BOAM abo MpH
YCYHEHHI XiMikaTiB. MeTojoM ynbTpadi1051eToBO1 (GUIBTpaLlil MOKIUBO
OOpOOMTH HE BENUKY KUIBKICTb BOAW. TOMy MH MpPONOHYEMO i
METOJ] B peCTOpaHHOMY O13HECI.

3. Yepe3 1400-1600 rogun pobdotu yasTpadioneToBoro (GuisTpy,
Tpeba 3miHtoBaTu Y® — j1aMIiu, 1HaKIIIe SKICTh BOJIA CTA€ TIOTAHOIO.

BucHoBku:

1. OunieHHs BOAW YIBTPa]ioneToM paxyeThCs IPOTPECUBHHM,
TaK SIK 3HMIIYIOTHCSI XPOMOCOMHU MIKPOOpraHi3MiB, BOHH BTPAyarOTh
3MIATHICTh JI0 PO3MHOXKEHHSI, 3HUIIYIOTHCS CIOPHU, XBOPOOOTBOPHI
OakTepii, sIKi He 3HUIIYIOTHCS HaBITh XJIOPYBAHHAM BOJIH.

2. He nicyeThcst cMak cTpaB, MPUTOTOBAHUX HA YHCTIN BO/I.

3. Ynerpadionerona GiuabTpallis BOIU € O€3MEeYHO0, €KOJIOTTYHOO
JUIS ~ HAaBKOJIMIIHBOTO  CEPEJOBMINA,  3a0€3MeUy€eThCsl  MOBHA
BIJIMTOBIJTHICTh CAHITAPHUM HOPMAaM.

4. Yucra Boga 3abe3neuye pectopaHy, 6apy abo kade xopormry
peryTaliro 1 6arato KiIi€HTIB.

Jliteparypa

1. «Exonoriuna Oiorexnojorist/ O.B. IlIBen, O.B. Muxomis, O.B.
Komapogscrka - Tlopoxnssenp, B.I1. HopikoB. — ¥V 2 kuurax. — JIbBiB:
JIbBiBchKOTO TTONTITEXHIKA, 2010. — 792 c.

2. 3anmonnscekuii A.K. «BomomocrauanHs, BOMOBIABEICHHS Ta SKICTb
Boaw»/ 3anonbebkuit A.K. — K.: Buma mkona, 2005 p. — 671 c.

3. 3anonscekuii  A.K. «Ekomorizarisi xapyoBUX BHPOOHHUIITB»/  A.
3anonbcbkui, A. Ykpaineus. — K.: Buma mkona, 2005 p. - 423 c.
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YK 628.161-73

JIOKAJIBHBIE BOJOOYUCTHBIE YCTAHOBKH

Mcaxuc B.1.!, npoeccop, Knumenthes U.H.2, k.6.H.

1-Tl «HTHUL «Bonoodpadorka» ®XU um. A.B. borarckoro HAH
Ykpannbb», I. Onecca
2 - Topoackasi caHMTAPHO-3NIMIEMHOJIOTHYeCKas ciryxk0a, I. Onecca

B Onecce HakorieH OOJBIION OMBIT CO3JaHUSI U IIPUMEHEHUS
000OpyIOBaHUsl ISl JIOMOJHUTEIHLHOM OYMCTKH MNUTHLEBON BOIBI  (
BOJIOOYMCTHBIX YCTaHOBOK -BY).

Bce BY MoxHO nogpasiennTs Ha :

1. KonieKTUBHOTO MOJIb30BaHUS

2. nauBHTyalIbHBIE

3. TexHonoruyeckue

4. BotoOYHCTHBIE YCTAHOBKHU KOJUIEKTUBHOTO MTOJIb30BAHMS

K BY KoNIeKTUBHOIO MOIB30BaHUSI MOYKHO OTHECTH YCTPOWCTBA,
KOTOpBI€ TMPEIHA3HAYCHbI MJIs IIMPOKOTO Kpyra MoTpeduTeneit u
CHA0XKAIOT OYMIIIEHHON BOIOH:

- KUJIbIE MUKPOPaOHbI (MUHU-3aBOJIbI);

- MHOTOKBApTHPHBIC JIOMA;

- MarasuHbI ¥ TaBUIbOHBL,

- YUPEKICHHUS (IIKOJIbHBIE W JIOIIKOJBbHBIE, JIe4eOHO-
NPOPMIAKTHYCCKAE M O370POBUTEIbHBIC, HAyKH U  KYJIBTYpHI,
WHTEpHATH U TAHCUOHATHI, MPEANPUITHS 0OIIECTBEHHOTO MTUTAHUS U
Ap-;

- Majble  HaCeJEHHBbIE IMYHKTbI, KOTOpPbIE CHAOXKaIOTCS
HEJIOCTATOYHO  KAYECTBEHHOM  BOAOM U3  LEHTPAIM3OBAHHBIX
HMCTOYHHUKOB,;

- yHKTHI 3alIPaBKH aBTOIIUCTEPH OUYMIIICHHON BOIOM JJIS TOCTABKU
€e MOTPEONTEIISIM.

BY  KoMIEKTUBHOTO  TOJIb30BAHUS OOBIYHO OCHAIIAOTCS
HAJISKHBIMH CHCTEMaMH 00e33apakMBaHUsI BOJIBI (MPEAOUYTUTETHHO
030HHMpoOBaHue). JlomyckaeTcsi OJHOBPEMEHHOE HCIIOJIb30BaHUE
O30HUpOBaHUS U  yabTpaduoneTroBoro odbmydenus. s BY
KOJUJICKTUBHOT'O ITOJB30BaHHUSA, CHAOXKAIOIMIMX OYHIICHHOW BOJOU
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NPEANPUATHS OOIIECTBEHHOTO MUTAHUS U YUPEKIACHUS JOIMYyCKAeTCsI
UCIOJIb30BAHUE TOJIBKO YJIBTPa(UOIETOBOTO OOMYyYEHHUS C JI030i HE
menee 32 000 mxBc/cm’.

BY Ko/IeKTHBHOTO TMOJMB30BaHUS MOTYT OBITh KOMMEPUYECKUMH
(TOProBBIMM MHUHHU-3aBOJIaMH) U HEKOMMEPUYECKUMHU (OOIKETHBIMHU ).

Kommepueckue BY KoIIEeKTUBHOrO MOJIb30BaHUS NPETHA3HAUCHBI
JUTSl peaiu3alii OYMIIEHHOM BOJIbI HACEJIICHUIO U3 MAaBWJIbOHOB WIH
CHEIUAIbHBIX TOMENICHUN, pa3MEIIEHHBIX B JKWJIBIX JOMaX, B
Mara3uHax, B OOJIbHMIIaX, B TOCTHHMIAX, HA MPOMBIILICHHBIX
NPEANPUATUAX U JIP.

B cocraB koMMepueckux (TOProBbIX MHHH-3aBOJIOB) BY
KOJUIGKTUBHOTO TIOJB30BAaHUSI  BXONAT CJEMYIONIUE Y3Ibl: (hUIbTp
MEXaHUYeCKUH  TpyOOM  OYMCTKH,  GUIBTD  OCAIUTEIbHBIM
(TommyckaeTcs KapTPUIKHOTO THIIA), €MKOCTb [Uis HAKOTUICHHMS
HEOUHUIIEHHOW BOAbl (B MeCTax C NEPUOIUYECKON noauen
MarucTpajibHOM BONBI ), (DWIBTP C aKTUBHBIM YIiEM (JOIMyCKaeTcs
KapTPUIPKHOTO THIIA), CUCTEMA O30HUPOBAHUS BOJbL, €MKOCTb JJIS
HAaKOIUICHUSI W BPEMEHHOIO  XPAHEHWs  OYMIICHHOW  BOIBI,
yAbTpadrONETOBbIN 00ITydarens (0MycKaeTcs MPUMEHEHHE TOJIBKO
O30HHMPOBaHHUA), TPYOONMpOBOABI M  apMmarypa, KOHTPOJBHO-
U3MEPUTENbHBIE TPUOOPBHI.

B cocraB Hexkommepueckux (OromxeTHbix) BY  KoiieKTHUBHOTO
MOJI30BAHUS OOBIYHO  BXOAAT  CHEAYIOIIME  Y3Jbl:  (UIBTP
MEXaHUYeCKUi  rpyObOM  O4YUCTKH,  (UIBTP  OCATUTEIBHBIN
(TomyckaeTcss KapTpUPKHOIO TUMa), (DWIBTP C aKTHUBHBIM YIJIEM
(TomyckaeTcss KapTpUHKHOTO THUMA), €MKOCTH JUIsl HAKOIUICHHS W
BPEMEHHOTO  XPAaHCHUS OUMIICHHOW BOABI WM  YCTPOWCTBO,
o0ecrieunBaroliee MOCTOSTHHYIO CKOPOCTh bunsTpanu,
yAbTparONIETOBBIA 00Mydareab (J03a oOOMydeHuss He Hike 32
000mMBc/cM™)  miam  apyroit  obessapaxuBatenh (  HAampHMep
O30HHPOBaHUE), TPyOONpPOBOJABI U  apMmarypa, KOHTPOJIbHO-
U3MEPUTEIbHBIE PUOOPHI.

OtmnuuurensHass  OCOOEHHOCTH  Bcex BY  KOMJIEKTUBHOTO
MOJIb30BaHUSI — 3TO PErYIAPHBIA J1a00paTOPHO- MPOU3BOICTBEHHBIM
KOHTPOJIb Ka4€CTBA OYMILIEHHOMN BOBI.

BY KoNIEKTUBHOTO MOJB30BaHUS COMPOBOXKIAIOTCS CIETYIOMIMMHU
JIOKYMEHTaMMU:
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l.I'papux  mabGopaTOPHO-TIPOU3BOACTBEHHOTO  KOHTPOJSA — 3a
paboTOl BOJOOYMCTHOW YCTAHOBKM M JKypHald  JIaDOpaTOPHOTO
KOHTPOJISL.

2. JIoroBop ¢ aKKpeIUTOBAaHHOW jabopaTopueil Ha MPOBEICHHE
71a00paTOPHO-MTPOU3BOACTBEHHOTO KOHTPOJIS PadOThl BOIOOYHCTHOMN
YCTaHOBKH.

3. Texuuueckue  ycCJIOBUS Ha  BOJOOYMCTHYHO  YCTaHOBKY,
odopmiieHHble B MuHn3apase Ykpaunsl u [occtangapre.

4. laciopT Ha BOJOOYHMCTHYIO YCTAaHOBKY WM HWHCTPYKIUS
(PyKOBOZCTBO) IO IKCILTyaTaIlNH.

5. Ceprudukar kadecTBa OYMINEHHOW (MUTHEROM ) BOIBI
MpPEIHA3HAYEHHON Ui pealv3aluu  (TPaHCIOPTUPOBKU K MECTY
peanuzaiu) u3 pe3epByapa (aBTOIUCTEPHBI).

6. TexHOMOrMYECKU JKypHaJl MO OHKCIUTyaTalluyd BOAOOYUCTHOU
YCTaHOBKHU.

7. CanuTapHbIi KypHal perucrpanum MOCEIICHU N
cnemamuctamu COC (B NyHKTE peanu3aluyd JONOJHUTEIHHO
OYMILIEHHOM BOBI OTPEOUTEISIM/HACEIICHUIO).

8. I'padbukn mepuoguyHOCTH M 00BEM MHMKPOOHOIOTHYECKUX
HUCCIIeNOBAaHUN

(CMBIBBI C TIOBEpXHOCTE B IIOMEUICHUM, TIN€ PaCHOiIOKeHa
YCTAHOBKA, C WHBEHTAps, PE3EpPBYapOB, COCAMHUTEIIbHBIX IIUIAHTOB
CMBIBBI C PyK MEpCOHANa, Y4aCcTBYIOIIETO B MPUTOTOBICHUHU BOJIbI, B
peanu3aiy BOIbl).

9. KypHail WHCTpyKTa)ka IMepcOoHaja IO MpaBUIaM TEXHUKH
0€30I1acCHOCTH U OXPaHbI TPY/A.

10. WHuCTpyKIs TO TEXHUKE O€30macHOCTH (MOXKET OBbITh B
COCTaBe I1aCliOpTa Ha YCTAHOBKY).

Kommepueckue BY KOIEKTMBHOTO TMOJIB30BAaHUS — KaK IMPaBUIIO
paboTatoT C TMEPEeMEHHBIM pacxXoAOM H3-3a HEPaBHOMEPHOCTHU
NoTpeOsaeHUsT MU 37eCh 0C000€ BHUMAHHUE CIEAYET YAEIATh
MOJIIEP’KAHUIO PACUETHBIX TEXHOJIOTMUECKUX MapaMeTpPOB (CKOPOCTH
bunpTpay, BpeMeHH 00pabOTKH BOMBI MpH 00€33apa’kMBaHUU U
np.). PacuernHsie mapamerpel BY MoXHO mnopmepxuBaTh MyTeM
NPUMEHEHUS PEryJIsSTOPOB pacxoia BOIbl WM HAKOMUTEIbHBIMU
E€MKOCTSIMHU.
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WNHauButyanbHbIE BOTOOYMCTHBIE YCTAHOBKH

K wunmuBuayaneHeiM  BY  oTHOCATCS  yCTpOMCTBA, KOTOpBIE
YCTAaHABIMBAIOTCS U AKCIUTyaTUPYIOTCSl cOOCTBeHHHMKOM BY  (
noTpeduTeneM YUCTOM BOjbI ). DT BY MOryT MOHTHpOBAaThCS:

- HETIOCPEJICTBEHHO Ha KpaH (B KyXHE, B BAHHOUN KOMHAre u JIp.),

- IIOJT KyXOHHOM MOWKOM,

- Ha BXOJI€ TOPOJICKOTO BOJOIPOBOAA B YaCTHBIA JOM (KOTTEIK,
OCOOHSIK),

- Ha TpyOONpOBOJIe MOJA4YM apTE3MaHCKON BOJBI U3 COOCTBEHHOM
CKBa)XMHBI (MJIA KOJIOAIIA) B YACTHBIN 10M (KOTTE)K, OCOOHSIK ).

OcoOeHHOCTh CO3MaHusl U HKCIUTyaTallud WHIUBUyalhbHBIX BY
COCTOMT B TOM, YTO 3a MpuodOpeTeHne o0opyaoBaHus (YCTaHOBOK B
LEJIOM WJIM MX 3JIEMEHTOB), 33 HAJECKHOCTh €ro paboThl M KayeCTBO
OYHMCTKH BOZbI HECET OTBETCTBEHHOCTh COOCTBEHHUK BY.

CoOCTBEeHHUK, MpuoOpeTas BOAOOUUCTHOE OOOpYIOBaHUE, B
3aBUCUMOCTM OT CBOMX (DMHAHCOBBIX BO3MOKHOCTEM HMMEET
JIOCTAaTOYHO  IIUPOKUKA  BBIOOD WHIVBUIyaATbHBIX BY  Kak
OTEUECTBEHHOTO, TaK U 3apyOEKHOTO MPOU3BOJICTRA.

[Ipon3BOAUTENBHOCTh HMHAMBUAYAIbHBIX BY  HaxogutTcs B
nuanasone ot 10 j1/gac 10 2-3 m>/gac.

KonmnuectBo cramuii 0OpaOOTKHA BOABI B OBITOBBIX (UIBTPax B
3HAYUTEJIbHOW CTEMEHU OMPEE/IsIeTCsS KAYECTBOM IIEHTPAIM30BAaHHOM
OYUCTKUA BOJIbI: TMPH YIYUIICHUM KayecTBa IOCTYIMAIOMICH BOIbBI
BOJIOITPOBOJHOM BO/IbI €€ OYMCTKA OBITOBBIMU (DUIIBTPAMHU YIIPOIIICHA
U BKJIIOYaeT 1-2 cTyneHu, mpH YXyAIIEHUU Ka4eCTBa - UCIOJb3YIOT
OoJIbIIIee YHUCIIO CTYTIEHEH 00padOTKH.

OcHOBHbIMU ~ TipeMaMu  (U3UKO-XMMHUYECKOM  00pabOTKH
BOJIOIIPOBOAHON BOJABI B OBITOBBIX (UIBTPAX U BOAOOYUCTHUTEISX
SIBIISIFOTCS:  (DUIIBTPOBAHUE, aJCOpPOIMS Ha TMOPHUCTHIX COPOCHTAX,
0OpaTHBI 0CMOC, HIOHHBIA OOMEH U JIp.

OuibTphl ISl yOAJICHUS B3BELICHHBIX YacTHUIl. OTH (DUIBTPHI
3aMOJHEHbl 3E€PHUCTBIMU 3arpy3kaMu (MEJTKHUMH CTPYXKKaMH WIH
HUTKaMH, TOJUMEPHBIMU MaTepuajamMH, JIUaTOMHUTOBOW MOPOMIOH,
3€JICHBIM TIECKOM H JIp.).

[Ipy »TOM [OWMaTOMUTOBas MOpOJA 3arpy’KaeTcs TOHKHUM CIIOEM,
4YTOOBl yAANIATH 0COO0 TOHKHME B3BEUICHHBIC YACTHIIbI; MEIJICHHBIN
necyaHbli (PUIIBTP MOIVIONIAET TOHKHE OWOJIOTMYECKUE BKIIFOUCHUS,
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GUIBTp C 3€JIEHBIM TMECKOM HCIONB3YeTCsl JJII OYMCTKU Keje3a U
Maprasiia.

Hampumep, 11si ynaneHus W3 BOABI B3BEHIEHHBIX YacTHI[ C
pasmepamu oT 3 10 30 MKM GUIBTP COCTOMT M3 HECKOJIBKHX
MOCJIEZIOBATENbHBIX CTyNEeHEeH 00padOTKH, CMOHTUPOBAHHBIX B OJTHOM
KOpITyCE, W 3aIlOJIHEHHBIX HUTKAMH W3 TOJIMIPONWICHA TOJIIIMHONW 3
mM. Ilpu ymepennom BogomnorpebnmeHun (1o 21 1 B CYTKH)
MPOJOKUTENBHOCTh Pa0O0THI 3TOr0 (DUJIBTPA pacCurMTaHa Ha S JIET.

AncopOuronnsie  GuiabTpel. B KauecTBE OCHOBHOU CTyIEHU
JOOYMCTKHM BOABI B OBITOBBIX (PUiIbTpax Majaold U CpeaHel
MIPOU3BOAUTEILHOCTH TPUMEHSIOT  COpPOIMIO HAa AKTUBHOM YIVIE
(MCOIB3YIOT TPaHyIUPOBAHHBIN AKTUBHBIN yIOJib,
MOIU(UIIMPOBAHHBIN pa3IMUHbIMU JTOOABKaMH; YTOJBHYIO TbUIb CO
CBSI3YIOIIMMH KOMIIOHEHTAMHU - TIOJTUATUIICHOM).

AgncopOronHasi ctaausi 00pabOTKU BOJIEI B OBITOBBIX (PHIIBTpax
MO3BOJISIET OYHUIATh BOMY OT OCTAaTOYHOIO COJCPXKAHUA XJopa H
pajoHa, CHIXKATh €€ MYTHOCTh U IIBETHOCTb, YyJIy4llIaTh
OpraHOJIENTUYECKHE  TOKA3aTejn,  YMEHbIIUTh COZIEPIKAHKE
OpPraHUYECKUX 3arPsA3HUTEIEH.

OOpaTHOOCMOTUYECKHE BOMOOYUCTUTEIN  MCIONB3YIOTCS IS
YIy4YLIEHUS COJEPIKAHMS PacTBOPEHHBIX HEOPTraHUYECKHUX
3arpsi3HEHUM, BBICOKOMOJIEKYJISIPHBIX COEIUHEHUM, a TaKke JyIs
CHUKEHUSI COJIECO/IEpKaHUs B BOJIC.

OOpaTHOOCMOTUHECKHE BOJOOYUCTUTENIA COCTOAT M3 (DUIBTpa
JUISL yoajeHusl B3BEILICHHbBIX BEIIECTB, (PUIIBTpa C aKTUBHBIM YTIIEM
(I1s1 3amuMTHEl MEMOpaH OT XJopa), 0OpaTHOOCMOTHYECKOTO MOIYJISI
(M3 aleTaTneIUTIONO3HbIX WM TOJIMAMUIHBIX MEMOpaH), YToJbHOTO
buibTpa Ui OKOHYATENIbHOM OYMCTKUA BOABI U YIBTPauOIETOBOTO
oOTyyare’s.

TexHOoJIOTUUEeCKUE BOJOOYUCTHBIE YCTAHOBKH  OCYIIECTBIISIIOT
0o0pabOTKy BOABI JJIsl TMPEANPUSITHI THUIIEBON, MEAUIIUMHCKOM,
AIICKTPOHHOM MPOMBIIUICHHOCTH, METALTYPruu, XUMUU U JIp.
[TpoMbIIIIEHHBIE BOJIOOYUCTHUTENbHBIC YCTaHOBKH UMEIOT
MIPOU3BOUTEIBLHOCTh OT 5 - 150 M’/gac Y, Kak IPaBUJIO, COCTOAT U3
KPYIHBIX OCAQAUTENbHBIX (UIBTPOB, MEXAaHUYECKUX (DUIBTPOB,
030HATOPOB W/WIH yAbTPadUOIETOBBIX 00IyYaTenei, HAaKOMUTEIbHbBIX
EMKOCTEHN.
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VIIK 502/504; 628.3

HEPCIHEKTUBHBIE TEXHOJIOI'MW, COBPEMEHHBIE
PEAT'EHTBI U MATEPHUAJIBI 1A
BOJOHNOAI'OTOBKHU U OYUCTKU CTOYHBIX BOJ

BoiiuexoBckas 3.B., Makcumona K.A., bepe3osckasn JI.B.

TexHukyM ra3zoBoii 1 He()TIHOM NPOMBIIIEHHOCTH Onecckoi
HAIMOHAJIbHOM aKaJeMHUH NMUIIEBbIX TEXHOJIOTHI, I. Onecca

Crounple  BOABI —  OTO  3arps3HEHHBIC  PA3JIMYHBIMU
IIPOU3BOJICTBEHHBIMHA OTXOJAaMU BOJIBI, JUISl YHAJEHUS KOTOPBIX C
TEPPUTOPHUH HACEICHHBIX ITYHKTOB U MPEINPHUATHI [IPOMBITUICHHOCTH
000pYyIOTCS CHIEMATIbHbIE KaHATM3AIUOHHBIE CUCTEMBI.

[TomMrMoO 0TX0M0B, 00pa3yroHIMXCs B pe3yibraTe AesTeIbHOCTH
HACEJIEHUSI W TPENNPUATANA, K CTOYHBIM BOJAM OTHOCSTCA TaKXKe
BOJIbI, O0Opa30BaHUE KOTOPBIX CTaj0 CJEJCTBUEM  BbINAJACHHUS
pa3NMuYHBIX aTMOC(EPHBIX OCAJKOB Ha TEPPUTOPUU OOBEKTOB
IIPOMBIIIEHHOCTH U HACEJIEHHBIX ITYHKTOB.

Pa3nuuHbple OpraHMYeCcKHe BEIIECTBA, COACPKAILMECS B CTOKAX,
IIPY MOMAIaHUY B BOJOEMbI HAUMHAKOT THUTH W BBI3BIBAIOT YXYAIICHUE
CAHUTAPHOIO COCTOSIHUS KaK CaMHUX BOJOEMOB, TaK M OKPYKAFOILIETO
BO3[lyXa, a TaKK€ CTAHOBATCA WCTOYHHKAMHU PacCIpOCTPaHEHUS
00JIE3HETBOPHBIX OAKTEPHi.

IToaromy BaxkHEHIIMMHU BOIIPOCAMU OXPAaHbl OKPYKAIOLIEH CPeIbl
SABIIIFOTCS. BOJOOTBEICHUE M OYMCTKA CTOYHBIX BOJ, MO3BOJIIOIIUE
IPENOTBPaTUTG  HAHECEHUE  BPENa  3J0POBBIO  HACEICHHS W
HKOJIOTMYECKOM CUTYallMy HACEIICHHBIX ITyHKTOB.

1. Crounsle BOmpl — JIOOBIE BOIBI M aTMOC(EpPHBIE OCAJKH,
OTBOJMMBIE B BOJIOEMBI C TEPPUTOPUI MPOMBIIIIEHHBIX TPEANPUATAN
Y HACEJIIEHHBIX MECT YE€PE3 CUCTEMY KaHAIM3ALUN WU CAMOTEKOM,
CBOMCTBAa KOTOPBIX OKAa3aJUCh YXYAUIEHHBIMH B  PE3yJbTare
NEATENBHOCTH YEJIOBEKA.

Knaccupukanyss CTOYHBIX BOJ BKJIKOYA€T TPU OCHOBHBIE
KaTeropu B 3aBUCHMOCTH OT HX COCTaBa, IPOUCXOXKICHUSA W
KaueCTBEHHBIX TIOKa3aTeieil TMpuMecell W 3arps3HEHUid: OBITOBBIE,
IPOMBIIIIEHHBIE, aTMOC(EpHBIE.
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2. MHorye mpuMecH B CTOYHBIX BOJAaX OMACHBI JJIs YEJIOBEKa W
okpyxatoiei cpeabl. CyIecTBYIOT TEXHOJOTHH, MO3BOJISIIOIIUE C
MOMOIIBIO PA3JIMYHBIX MTPOLIECCOB U PEAreHTOB YIAIUTh:

1. B3BelieHHbIE BelleCTBA — YaCTHUIIbI, KOTOPBIC OCEllasi Ha JIHE,
MOTYT 3aCOPSITh BOAOEMBI.

2. OpraHn4ecKkue COeIMHECHMUSI.

3. TokcHHBL.

4. Hurparsl, pocdarsl.

5. IlaToreHHbIE MUKPOOPTAaHU3MBI U IPYTHUE 3aTPS3HCHUS.

Haubonee monHOe yhaneHwe 3arps3HEHUN mepen copocoM
CTOKOB 00€CTICUMBAET:

1. mepBUYHOE (MEXaHUYECKOE) OT/IETICHUE TPUMECEN;

2. BropuyHas (bnoxumudeckas) o0paboTKa;

3. TOOYMCTKA;

4. ne3uHpeKIusl.

Bce cymectByroniue METONBI Yallle BCEr0 OOBEIUHSAIOTCS B
IPYyNIIBI 110 IPE00IIaarolieMy crocoly yaaaeHus 3arpsi3HEHHN
¢ MEXaHUYECKHE;

e XHMHYECKHE;

« OMONOrHYECKHUE;

o  (PUBUKO-XUMUYECKUE;
« (usHUECKHUE;

¢ KOMOMHHUpPOBaHHBIE.

3. B coBpeMeHHBIX YCTAaHOBKaX MPOUCXOAUT IITyOoKasi o0paboTKa,
€CTh BO3MO)KHOCTH YIPABJISTH MOTOKOM CTOYHBIX BOJ| C HOMOIIBIO
HAacoca M TaWMmepa B TIEPUON THUKOBBIX Harpy3ok. OCHOBHBIE
MIPUHIIMIIBI, B COOTBETCTBUH C KOTOPBIMU MOJEPHUZUPYIOTCS CTapble U
BbIITycKatoTcst HoBble OC, B ToM uucie JIOC:

e HEOOXOAMMOCTH COKpAILIEHUS KOJIMYECTBA CTOUYHBIX BOJ;
o CHWKCHHE MacChl TBEpPABIX YaCTUI[ W  KOHIICHTpAIUH

OpPraHUYECKUX BEIIECTB;

o U3BJIICYCHUE W3 CTOKOB IIEHHBIX COCJIMHEHHH M TOCIEIyIoas

YTHIN3ALIUSA;

« TIOBTOPHOE HCIIOJIb30BaHUE U 00OPOTHOE BOJOCHAOKEHNE.

Jlureparypa
1. ABaksn A.b., IllupokoB B.M. PainroHaibHOE€ HMCHOJB30BaHUE BOIHBIX
pecypcoB — ExarepunOypr: «Bukrtop», 1994, 320 c.
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2. Huxomamze I'I. BomocHabxenue — Mockga: «Crporuzaar», 1989, 27-33
C.

3. uanoserkuit A.K., Bixopes 10.0., T'inaitno B.O. ta 1. “Enepreruuni
pecypcu Ta notoku. / 3a pea. [umnosebkoro A.K. — KuiB: VikpaiHchki
eHIuKIonenyHi 3HanHs. — 2003.

VK [628.1.032+628.1.034.2]:628.165

CPABHUTEJIBHASA XAPAKTEPUCTHUKA CIIOCOBOB
OITPECHEHUA U JOOYUCTKU ITPUPOJHBIX "
INPOMBIIJVIEHHBIX BO/]

EmonaxoBa O.A., K.T.H., cTap. np.

Onecckasi HAMOHAJIbLHAS aKaJleMusl MUIIEBbIX TEXHOJIOIHIA, I. Onecca

BbiOop MeTona OYMCTKM MNPHUPOAHBIX U IPOMBIIUICHHBIX BOJY
CYLIECTBEHHO 3aBUCUT OT WUX (PU3UKO-XMMHYECKOTO COCTaBa.
Knaccudukanys no (pa3oBo-aucrnepcHoMy COCTaBy BOABI ONPEAeseT
BO3MOXKHBIE CIOCOOBI O4YMCTKA BOjbl [1]. s pemenus 3amaq
ONPECHEHMs, HEOOXOTUMO U3 BOJbl YAAJIUTh YETBEPTYIO TPYMILY
npumeceid. OCHOBHBIMU METOJAMH  SIBJISIFOTCS. METOAbl HOHHOTO
OoOMEHa, JUCTWUISIINKM, BBIMOPAXXUBAHUSA, JJICKTpOAUaAIM3a U
o0paTHOro ocmoca.

MeTon AUCTUIUTALIAY SIBISIETCS. HanboJiee paclpoCTPAHEHHBIM MPU
ONPECHEHHUH BbICOKOMUHEPATM30BAHHBIX MIPUPOTHBIX u
MPOMBIIIIEHHBIX BOJ [1,2]. B MeHbIIIElH cTeneHn ero UCroib3yIoT IS
oOecconBaHUsl TUTHbeBOM Boabl. K  mpeumyIiecTBaM MeTona
OTHOCATCS: MUHUMAJIbHOE KOJIMYECTBO COPOCHBIX PAcCOJIOB; OOJIbIIIas
MIPOU3BOJIUTEIHLHOCTh YCTAHOBOK; BO3MOYKHOCTD TTOJTYYE€HHS OTXOJIOB B
BUJIE CyXHX COJIEM; ucCHojib3oBaHue u30bITOUHOro Temia ADC;
VIQUIEHUE W3 BOAbI PAaCTBOPEHHBIX Ia30oB. B mecrte ¢ Tem, NaHHBIM
METOJ/I UMEET Psi HEAOCTATKOB: BBICOKHM pacxoj sHepruu (170 mo 350
MI[)K/M3) [1-3]; oOpa3oBaHKME€ HAKUIIKM Ha TPEIOIMIMX MOBEPXHOCTIX
JTUCTUJUIAIIMOHHBIX YCTAHOBOK, CYIIECTBEHHO 3aTPYAHSIET paboTy H
YXYAIIAeT UX TEXHUKO-3KOHOMHUECKHE TTOKA3aTEIH.
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[IIupokoe pacnpocTpaHEHUE MOITYUYHUJT METOJ] 0OpaTHOTrO OCMOca
JUISL BOJIOITOATOTOBKY B THILIEBOM MPOMBIIIIIEHHOCTH [1-3]. YcTaHOBKH
o0paTHOTO OcCMOCa TaKke TMPUMEHSIOTCA ISl ONPECHEHUs
COJIOHOBATBhIX TOJ3EMHBIX BOJ M 00paboTku crtouHbiXx Boxa [1-3]. K
MIPEUMYIIIECTBAM METOJIa OTHOCATCS: Y(PPEKTUBHOE yIaJICHUE U3 BOJIBI
OpPraHUYECKUX BEIIECTB U MUKPOOPTaHU3MOB; ITPOCTOTa KOHCTPYKIIUU
U Oosblllasgs  MPOU3BOJUTENHHOCTh  YCTAHOBOK, BO3MOXKHOCTD
aBToMatu3aiuu. HemocraTtku MeTona: BhICOKasi CTOMMOCTh MEMOpaH 1
YCTAHOBOK, YTO YBEJIIMYMBAET SKCILTyaTAllUOHHBIE M KaMUTAJIbHBIE U
3aTparhl; HEOOXOAMMOCTh B TIIATEILHON IPEANOATOTOBKE BOJbI,
OombIION 00BEM COPOCHBIX BOJA; HEOOXOAMMOCTH B TOICpKaHUN
OTHOCHUTEIHLHO BBICOKOM CKOPOCTH TOTOKA M BBICOKOTO JABJICHUS B
anmnapare; IPUMEHEHHE XUMUYECKUX PEAKTHUBOB JIJIS MPEAOTBPAILICHUS
o0pa3oBaHus OCAJKOB Ha MIOBEPXHOCTH MEMOpaH.

Meton HMOHHOTO OOMEHa TMPUMEHSIETCS B OCHOBHOM IS
obeccofiiBaHusl BOJBI B TMpolieccax BoaomnojarotoBku [1-3]. s
OMPECHEHUSI TPUPOJIHBIX BHICOKOMHUHEPATM30BAHHBIX IMPUPOIHBIX U
CTOYHBIX BOJI JAaHHBIA METOJ] HE HAIlIEeJI LIUPOKOTO MPUMEHEHMUS, T. K. C
YBEJIMYEHUEM MUHEPAJIU3AIlU PACTYT PACXo]l pEareHTOB U CTOMMOCTh
onpecHeHHOU BoJibl. [ToaTOMY 17151 OTIpECHEHUS BOIBI HOHOOOMEHHBIE
YCTAHOBKH YCTaHABJIMBAIOTCA SKOHOMHYECKH JOMYCTUMBIE MPEIECIbI
munepammsamn 0,002...0,003 wr/m’. K mpenmymectsaM  Mertoza
OTHOCATCS:  TIOJIyYEHUE  CBEPXYUCTOM  BOJbI;  MHUHHMAJIbHbBIC
9HEeprosarparbl. BwmecTe ¢ TeM, BBICOKHM pacxoj] arpecCHBHBIX
pEareHToB, PacXo]l BOJIbI HA COOCTBEHHBIE HYXIbI cocTaBiseT 20...60
% HOMUHAJIBHOW MPOU3BOAUTEILHOCTH YCTaHOBKH, OOIBIIOE
KOJIMYECTBO COPOCHBIX BOJ, BBICOKHE AKCILIyaTallMOHHBIE 3aTpaThl
CICPKUBAIOT TIPUMEHEHHE HOHOOOMEHHBIX YCTAaHOBOK IS IieJied
OMPECHEHUS BLICOKOMUHEPAIU30BAHHBIX BO/I.

Mertoj;  snekTpoauaniu3za  IPUMEHSIETCS  TPU  ONPECHEHUU
COJIOHOBAaThIX BOA W TP  O0CCCONMBAHUM B  IIpoleccax
BOJIOTIOATOTOBKH, a TAKKE METO/T s dexTruBeH pu
KOHIIEHTPUPOBAHUM CTOYHBIX BOJI HEBBICOKOIO cosiecosiepkanus [1-3].
CrnemyeT OTMETUTh, 4YTO IPEUMYIIECTBOM METO/A  SIBJISIOTCS:
BO3MOXXHOCTh ~ aBTOMAaTH3allMM  Mpoliecca, paboTra  ammapara
MIPOUCXOJIUT TIPU HE BBICOKUX TEMIIEpATypax, YTO JAEIAET BO3MOKHBIM
MIpUMEHEHUE ITUPOKOTO aCCOPTUMEHTA KOPPO3UECTOMKUX
MarepuaiaoB. OaHAKO JaHHBIM METOJ HMMEeT P HEIOCTATKOB:
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oOpa3oBaHHE OCAJKOB KapOOHaTa KajbIusl, TUAPOKCHUJIA MarHus u
TUICa B ciaydae paldOThl B YCJIOBUSX NOJSPU3AIMM; TIHIATEIIbHAS
MPEIOYUCTKA HCXOJHOM BOJIBI; «OTPABIICHHUE» KATUOHOOOMEHHBIX
MeMOpaH >KeJIe30M, MapraHiieM, aHHOHOOOMEHHBIX — OPTraHUYECKUMHU
COCIMHEHUSIMU. A TakKe, B pe3yjibrare OTCYTCTBUS amllapaToB
OONBIION  €IMHUYHOM  MPOU3BOIUTENBHOCTH,  YBEIMUMBAIOTCS
KalMTajbHbIE W 3KCIUTyaTallMOHHbIE 3aTparhl. [Ipu pabore ammapara
HAa TOKE TMpPEAEIbHON IJIOTHOCTH, HIKE ONTHMAJIbHBIX 3HAYCHUH,
3HAYUTENIBHO BO3PACTAET CTOUMOCTH IMPOIlECCa.

MeTo/1 BBIMOpaXMBaHUSI MOXKET UCTIONB30BATHCS JJIsI OIIPECHEHUS
BBICOKOMUHEPAIN30BaHHBIX MpUpoAHbIX BoA [1-3]. JloctmxkeHus B
XOJIOAWJIBHOM  TEXHHMKE M B  KOHCTPYKIUH  XOJIOAMJIbHBIX
ONpECHUTENIe, a WMEHHO, [OBBIIICEHUE MPOU3BOIUTEIILHOCTH,
YBEJIMUEHUE BBIXO/Ia TPECHOM BOJbI, YMEHBIICHHE SHEPIOEMKOCTH
00OpyIOBaHUS, YXKE ceiluac JeNarT Ielecoodpa3HbiM MPUMEHEHUE
BEIMOPQ)KUBAHUS NI COBEPILIEHCTBOBAHMSI TIPOIECCOB  OYUCTKU
OBITOBBIX M MPOMBIIIJIEHHBIX CTOYHBIX BOJ C IIEJBIO HUCIOIb30BAHUS
OYMIIIEHHOM BOMBI B CUCTEME 00OPOTHOTO BomocHaOxkeHus. CeromHs
CHOCO0 BBIMOPAKUBAHUS BOJBI C I1€TILI0 CHIDKEHHS 00bEMOB CTOKOB
MpUMEHSIETCA Ha A3MaTCKOM XUMHUYECKOM 3aBojie ¢ 1997, a ¢ 1999 .
Hayal IpUMEHSTCS U B EBporie ¢ ucnosib30BaHueM TeXHOIOruu «Niro
Process Technologies» [76].

Meton BBIMOpa)KMBAHUSI HE HalleNl IIUPOKOTO TNMPUMEHEHHS B
mpolieccax BOAOMOATOTOBKM. OHAKO, Y4YUTHIBasE Pa3BUTHUE PHIHKA
QIKOTOJIBHOW U CIT200AJIKOTOJIBHOM — TPOAYKIUMU,  KOTOpOE
CONPOBOXIAETCA OCTPOU KOHKYPEHUHEW, MPOU3BOAUTEIN HAYMHAIOT
UCKaThb HOBBIE OpPWUTHMHAIBHBIE TOAXOAbI JUISI  MPOU3BOICTBA
KaueCTBEHHOM MpoAyKiuu. Tak, HanmpuMmep, AJis YIy4dlleHUs] KadyecTBa
AJIUTHBIX MApPOK BOJIKM, TPOU3BOAUTEIN HAYMHAIOT HCIIOJIb30BATh
Tanyro Bogy. Ha PoccuiickoMm pbIHKe Takne KOMIIaHUM Kak «Kpucramn
I'pocc», B Ykpaune Toprosas Mapka «OnuMID), BBITYCKaIOT BOJAKY Ha
OCHOBE TaJiol BOJbl. AMepukaHckas kommanusi Iceberg Industries
BBIMTyCKaeT HOBBIN copT nuBa Borealis Iceberg Beer, nsroropnennoe
Ha OCHOBE TaJION BOJIbl. YCTAHOBJIEHO, YTO HAMMUTKYU, IPUTOTOBICHHBIE
HA OCHOBE TaJOM BOAbI, OOJATAIOT BBICOKUMHU BKYCOBBIMU
KaueCTBaMU, COXPAHSIOT CTaOUIBLHOCTH CBOETO COCTaBa B TEUEHHE
JOJITOro BpeMeHu. Tak, mpuMEeHEeHUEe TaJIoN BOABI JIJIsi MPOU3BOACTBA
MUIIEBBIX TPOAYKTOB SIBJISIETCS MEPCIEKTUBHBIM HAIMPAaBICHUEM B
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HHHIGBOﬁ IMPOMBIIIJIICHHOCTH, 0COOEHHO JJI1 U3TrOTOBJICHHUA HAIIMTKOB,

(hacoBaHHOM BOJIbI, COKOB, BOAKH, TTHBA.
Jlureparypa

1. Kyneckmii JI.LA. OcHOBBI XUMUU M TexHonoruu Boawl / OTB. pern.,
Crpokau ILII.,, AH YCCP. UH—T KOUIOWJHOH XHUMHUU U XUMHH BOIbI
M. A. B. Ymanckoro. — Kues: Hayk. [{ymka, 1991. — 586 c.

2. 3anonbcbkuii A.K. ®Di3uKo-XIMIYHI OCHOBH TEXHOJIOTTI OYHIIECHHSA
criunux Box: Iligpyunuk / A.K. 3anonbcbkuii, H.A. Mumikosa-
Kiumenko — K.: JIubpa, 2000. — 552 c.

3. ®por b.H. BomonoaroroBka / b.H. ®por, A.Il. JleBuenko: YueOH.
[Tocobue mist By3oB. — M.: U3znarensctBo MI'Y, 1996. — 680 c.

VIIK 677.31.33

JOCJIP)KEHHS BILIMBY EJJEKTPOPO3PSTHOI
OBPOBKHU HA CTPYKTYPY BOAM

I'aprayn P.B., cryn., Cememko O.51., K.T.H.

XepcoHChKUi HAIOHAJILHUH TeXHIYHWH YHiBepcuTeT, M. XepCcoH

[TpoMyBaHHS BOBHSIHOTO BOJIOKHA Ha BITUM3HSHHX ITiIITPHEMCTBAX
MEPBUHHOI OOpOOKM BOBHHU SIBJI€ COOOKO MPOIEC 3HAYHOIO MipOIO
TPYAOMICTKMM 1 ManmopeHTaOenbHuM.  [IpuumHOIO  HU3BKOI
peHTabeIBbHOCTI € BUKOPUCTAHHS HAa CHOTOAHINIHIA JACHb KIACHYHHUX
TEXHOJIOT1HM, 5KI XapaKTepU3yIOThCS 3HAYHOIO BHUTPATOI0 BOIU 1
BHUCOKUM CTyTIEHEM ii 3a0pyAHEHHS, [0 CTBOPIOE 3HAUYHE EKOJIOTIYHE
HABAaHTA)KEHHS HA HABKOJIUIIIHE CEPEIOBUIIIE.

B nanuit yac st iHTeHCU(IKAIl] ICHYIOUUX TEXHOJIOTM OUMIIICHHS
BOJIM HAMOLIBIN MEPCIEKTUBHUMHU BH3HAIOTHCS METOMAM, 3aCHOBaHI Ha
3aCTOCYBaHHI (DI3MYHUX BIUIMBIB, SIKI BUKOPUCTOBYIOTH Pi3HI 30BHIIIHI
kepena eHeprii. JIo TakuX METOMIB BIJHOCHUTBCS BHUCOKOBOJIBTHHIMA
CNIEKTPUYHUN IMITYyTbCHUM DPO3PS Yy PIIMHI, [0 TPU3BOIUTH IO
BUHUKHEHHS  €JICKTPOPO3PSIHOI  HENIHINMHOI  00’e€MHOI  KaBiTarlii
(EPHOK).

SnoncekuMm BueHUM Emory Macapy OyB mocTaBieHM psf
€KCIIEPUMEHTIB, 110 CTOCYIOTbCA 3MIHU CTPYKTYPH BOAU IPU PI3HUX
BIUTMBax. B X0/l JOCHIIPKEHHS BOAY 3aMOPOXKYBaJIU 1 IO (hoTorpadisix
BHBYAJIM 3MIHA KPUCTAIIYHOI CTPYKTYPH JIHOY.
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JIs TATBEPIKCHHS CTPYKTYPHHX II€PETBOPEHb B ITPOMHBHHX
Boflax Oynu 3poOneni mikpodororpadii CTPYKTypH JTHOAY BOIU TIICIIS
BIUIMBY €JIEKTPOPO3psiiHOi 00poOkm 1 6e3 Hei. Mikpodotorpadii
CTPYKTypH JboAy Oynu oOTpuMaHI Ha Mikpockomi «Mukmen-1»
nu(ppoBOI0O  KaMEpOK 3a  JOMOMOTOI  CHHBOTO 1  JKOBTOTO
cBiiopuIbTpiB.  CTpyKTypa  JIbOXy  BOAM  MiJ  BIUIUBOM
EJIEKTPOPO3PSAAHOI 0OpOOKH 1 0€3 HEl Mpe/icTaBiIeHa Ha puc. 1-2.

Puc. 1. Mikpodotorpadii CTpyKTypH JILOAY:
a), 0) CTPyKTypa IbOAY MiJ] JI€I0 eIeKTPOPO3PSITHOI 00POOKH;
B), T) CTPYKTypa JboIy 0e3 00poOKHu

Ha naBegenux Mikpodororpadisix BHUAHO, IO JiJ 3 BOAM, dKa
mijgaBaiiachk BIUIMBY KaBitamii (puc. 1 B, T), Mae XapakTepHi
NPOXKWIKH MPaBWIbHOI (JOPMU Ha BIAMIHY BiJ JIbOIY HEOOPOOIEHOI
Bomu (puc. 1 a, 0), sKkuil Mae CTPYKTypy HENPaBHIbHUX
OaratorpanHukiB. MikpodoTorpadii € HeEnpsIMHM  CBIJYECHHAM
MPUITYIICHHS TIPO 3MIHY CTPYKTYPH BOJU MIJ JIEK0 €IEKTPOPO3PATHOL
00poOKwu.
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VK 623.13:546.534

METOIUKM I NPUJIAIA JUISI JOCIIKEHHS
MOKA3HUKIB SIKOCTI BOAU

Herpumenko K.P., crya., Bikyas C.1L., 1oueHnt
Opecbka HalliOHAJIBHA aKa/leMisi XapuoOBHMX TeXHOJI0rii, M.Oxeca

Bonma — HaiiO1ubI pO3MOBCIO/DKEHA CIIONTYKa B )KUBUX OpraHi3zMax:
BOHA CKJIaJla€ OCHOBHY Macy Tijla JIOJMHU, TBapuH, POCIUH 1
MiKkpooprani3miB. Tak, B oprani3zmi 10pocioi JIOAUHUA MICTUTBCS 58—
67% BoaM, 110 CKJIa/Ia€ B cepeaHboMy 2/3 MacH ii Tijia.

Boma — peakmiiiHOo3maTHA CIONMyKa, sika  JTy’KE€  CHJIBHO
BIJIPI3HSAETHCS B1Jl OUIBIIOCTI 1HIINUX PIIWH CKJIAOM 1 BIIACTUBOCTSIMH.
Boma 1 mpomyktu 1 aucoriarii (BOTHEBI 1 TiAPOKCHIbHI 10HH)
BHU3HAYAIOTh CTPYKTYPY 1 O10JI0T14HI BIIaCTUBOCTI OUIKIB, HYKJIETHOBUX
KHUCJIOT, JIMIAIB Ta I1HIIMX CKJIAMOBUX KIITHHHUX CTPYKTyp.Boma
BOJIOJII€ BUCOKMMH TeMIIeparypaMi I[UIaBIICHHS, KUIIHHS, BUOApy 1
OUTBIIIMM TIOBEPXHEBUM HaTsroM. Boma BXOmuTh J0 CKJIaay BCIX
Xap4yoBHX MPOAYKTIB. BOHa BIUIMBaE Ha iX SIKICHI XapaKTEPUCTUKH,
OCOOJIMBO HAa KOHCHUCTEHIIIO 1 CTpyKTypy. HallOuTbll BUCOKUN BMICT
BOJIM XapaKTepHUi s TwiodiB 1 oBodiB (72-95%), momoka (87—
90%), m’sica (58-74%), pubu (62—84%). MiHniMaabHa KUIBKICTh BOJU
MICTUTBCS B cyxoMy Mmool (4%), kapameni JaboAsHUKoOBINA (3,6%),
KyxoHHii comi (3%), kymiHapuux >kupax (0,3%), pocnuHHIA oOmii 1
ykpi (0,1%).

BwmicT BoqM B XapyoBHX MPOAYKTAaX BIAITPA€ BAXKIUBY pOJIb MPHU
dbopmMyBaHHI 1 30€peKEHHI iXHbOI SKOCTI. Tak, BoJa BIUIMBAaE Ha
KOHCHUCTCHIIIIO TPOAYKTIB (piJKa, HamiBTBEpAa ado TBepjAa), Ha CTaH
MOBEPXHI 1 BHYTPIIIHIO OYyIOBOIO psiAy MpomaykTiB. bararo mporiiecis,
0 BiIOYyBalOThCSA TpH 30€piraHHi, MPOTIKAIOTh 3a Y4YacTIO BOJIH.
Cepen HUX HaWBOXJIMBIIIMMHU € BUIAP BOAW, TIAPONITUYHI 1
MIKpOOI10JIOTT4H1 IPOLECH.

B 3anexxHOCTI Bl JKEpEIT BOIOMOCTAaUYaHHsI, CKIIATy 1 IKOCT1 MUTHA
BOJIa, SKY BHKOPHCTOBYIOTH  JJIi  TEXHOJOTIYHHUX  TOTPeO
0€3aJIKOrOJILHOTO BUPOOHUIITBA, MIA€THCS OOpOOIl MO JIOCUTH
PI3HOMaHITHUX TEXHOJIOTTYHUX cxeMax, 10 nependadae
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BIJICTOIOBAHHSI, KOATYJSIIIIIO, 3HE3aTI3yBaHHSI, 3M SKIICHHS, 3HUKCHHS
KOJIbOPOBOCTI,  3HETaKyBaHHA, (UIBTpyBaHHS, J€acpyBaHHA I
oxonokeHHs. [Ipr HaaXOomKeHH! MUTHOT BOAW HA MIANPUEMCTBO 3
IEHTPATI30BaHUX CHCTEM BOJOIOCTAYaHHS TepIml JBI  cTamii
TEXHOJIOT1YHOI cXeMH 0OpOOKM BOIM BUKIIIOUatOThCs. [TuTHa Boza, 1110
HAJXOAWTh Ha 3aBOj OE3aJKOTrOJIbHUX HAIOiB 3 HEUEHTPaI30BaHUX
CUCTEM MHUTHOTO BOJONOCTAYaHHSA, y TOMY YHWCIl 3 1HIUBITYaJIbHUX
apTe31aHChKUX CBEPJUIOBHH, PIK, BIAKPUTHUX BOJOWMMIN 1 T. iH.,
IIOBUHHE IIIJUTaBaTUCSA OCBITJIEHHS METOJOM BIJICTOIOBAaHHSI 1
KOAryJisiiii 3 HacTyNHUM (puIbTpyBaHHAM.Bona, sSiKky BUKOPHCTOBYIOTh
y BUpPOOHMIITBI 0O€3aJIKOTOJIBLHUX HAmoiB, TMOBHHHA BIIMOBIIATH
CaHITapHUM HOpMaM 1 BUMoOTaMm. /[0 OpraHONeNTUYHHX TMOKA3HHUKIB,
0 BHU3HAYAIOTh SAKICTH BOAUM B 0€3aJKOrOJIHHOMY BHUPOOHUIITBI,
BIJTHOCATBCS: CMaK, 3arax, KoJip, Mpo30PiCTh.

Bu3HaueHHS SIKOCTI BOAW 3MIMCHIOETHCS ITUISIXOM TIPOBEACHHS
PI3HUX JOCHIKEHb. BCl BOHM yMOBHO AUIATHECS Ha KUIbKA TPYI:
XIMIYHa rpyna,eeKTpoXiMiyHa rpyna,onTHYHI
JOCIIHKeHHA,(DOTOXIMIUHI ~ METOIMKH  aHami3dy, XxpomarorpadidHi
nocpKeHHss. He3Baxaroun Ha Takuii BEIMKUN TIEPETIK METOIUK, HE
BCl 3 HUX MOXYTh OJHOYACHO BHUKOPUCTOBYBATHCS B KOXKHIM
naboparopii. Lle HEMOXIJIMBO HaBITH B PO3BUHEHUX €EBPOINEHCHKUX
KpaiHax. Y JeSKUX MeTo/ax aHajli3y 3aCTOCOBYEThCS JyXKe CKJIaJIHA
armaparypa, sika He 3aBXK/IM € B HassBHOCT1. Harpukia, TroMiHECIIEHTHI
METOJIM aHAJI3y, a TAKOXK XPOMATO-MAC-CIIEKTPOMETPUYHI METOIUKU
JOCTYIIHI HEe BCIM JabopaTopisiM.yY KOXKHINA TpyIi OPHUCYTHI CBOL
METOAM aHami3y: y TepIIiid Tpyrl BUKOPUCTOBYETHCS BaroBidl 1
00'eMHUN MeToau. Y JAPYTiA - 3aCTOCOBYIOTHCS MOJsiporpadidHuil 1
MOTEHIIIOMETPUIHUN MeTonu. ONTUYHI TOCTIIKEHHS! BUKOHYIOTHCSA 3
BUKOPUCTAHHSIM JIFOMIHECIIEHTHOI, CHEKTpoMeTpa 1 (poToMeTpuyuHOl
METOAMK. Y YETBEPTIi rpyIli BUKOPUCTOBYETHCS TUIBKH (POTOXIMIYHMIA
meron. Il'ata rpyma Jgomyckae 3acTOCyBaHHSI pPI3HUX  BHUJIIB
xpomarorpadii, a came TOHKOIIAPOBOi, BUCOKOC(HEKTUBHOL 1 PIAMHHOL
KOJIOHKOBOI.

[HOA1 MOCHIMKEHHSI SKOCTI BOAU JOBOAUTHCS TPOBOJAUTH HE B
naboparopii, a B MOJIBOBUX yMOBaX. Y I CHUTyallli HA BUPYUKY
NPUXOASTH MOPTATUBHI MPUIIAJIN 1711 BAKOHAHHS IIBUIKOI MEPEBIPKHU.
Jlani arperatui MO)XXKHa KyOUTH B CBOEMY MICTI Ui BHKOHAHHS
CaMOCTIMHOTO aHAJII3Y.
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VY KOMIUIEKTAlI0 MpWIaay BXOAUTh BCE HEOOXIAHE ISl aHalli3y,
BKJIIOUAIOYM 1 peareHTH. MoOXKHa TMepepaxyBaTh Takl MOPTATUBHI
npwiagn: (GOTOMETp MOHOTAPAMETPUYHUN, SKUH BUKOPUCTOBYETHCS
I BUSIBJICHHSI B BOJTHOMY CEPEIOBHUII OTHOTO TIEBHOTO KOMIIOHEHTA.
Y KOMIUIEKTI 3 arperaroM MNpOJAIOThCA aMITyiau aisi aHamizy. [lpu
IIbOMY OTPHMMaHi JIaHi 10 TOYHOCTI HE MOCTYIMAThCS JTa0OPATOPHUM.
3a I0MOMOTOI0 IaHOTO arperary MoKHa BUPaxoBYyBaTl KOHUEHTPALIIO
KUIBKOX PEUOBHMH y BOJHOMY cepenoBuiiil. [lpwinan BUKOPUCTOBYE
Onmu3bko m'saTaecsaTd nporpam. llpu 1poMy JIONMHI HE MOTPIOHO
3MIIIIYBaTH peareHTH, 1 TOTyBaTu mpoOu Jyist aHami3y. Bee nie arperar
poouTh caM, Oyydr aOCOTIOTHO OS3MEYHUM JIS JIFOAVHK TTPUCTPOEM.
Tako’)k MOXIMBO [€CATh BapilaHTIB MPOrpaMyBaHHS MpUIIAY.
HoctynHo onoBneHHsi nporpam. Conemip abo mnopratuBHuM TDS-
METp BHM3HAua€ EJIEKTPOMNPOBIJIHI BJIACTUBOCTI PIIMHK 1 JO3BOJISIE
CYIUTH TPO SKOPCTKICTh BOAM, IO BKa3y€ Ha KOHIEHTpAIIO
PO3UMHEHUX Y BOJI COJIEH.

AHani3 Jay’e MpoCTUM, TIOCUTH OIYCTUTH ENEKTPOJIA arperary B
Boay. lIpo mpo3opicTh BONHOTO CepeIOBMINA MOXKHA CYIWTH 3a
MOKa3HUKaMu MyTHOMeTpa. lleli mnopratMBHMEM arperar 3a3BHYai
BUKOPHCTOBYETHCSI B XapuoBiM Ta XIMIUHIA Taimy3l. Takok €
KOMIIAKTHUW arperar, IO J03Bojisie BuMiptoBathu pH BomHOro
cepenoBuia (ii KUCIOTHO-TYKHUK OanaHc). Jlis mpogaxy € rorosi
Ha0OpU JJI aHaTi3y BOJHOIO CEPENOBHINA. 3 iX JOMOMOIOI0 MOXKHA
BUKOHATH OJM3BKO TPUILATHA PI3HUX MEPEBIPOK. Y KOMILIEKTI JO
arperary Mpo/Jal0ThCsl PEAKTUBU 1 €MHOCTI, SIK1 CaMi 3allOBHIOIOTHCSI.
AHani3 3aiiMae KiTbKa XBWJIMH. ATperar T03BOJISIE€ TMPOBOIUTH TPHU
THUIIN TIEPEBIPOK: (HOTOMETPIsl, KOJTOPUMETPIS 1 THTPOMETPISI.

OTxe, BOjIa Ma€ BEJIMKE 3HAUECHHS IS 30€peKEeHHsI XapuOBHUX MPO-
AYKTIB 1 MU-TEXHOJIOTY MTOBUHHI,IIEPI 3a BCE aHAJI3yBaTu ,BUBYATH 1
MOKpAIyBaTH SKICHUHN CKJIaJ] BOJU,ITPUKIIAJAI0UU JI0 [IbOTO MAKCUMYM
3ycwib. Oco0OnuBa yBara MOBMHHA OyTH MPHJILIEHA YMCTOTI MUTHOL
BOJIM 3 MOIVISAY ii MPO30POCTI, MyTHOCTI, KOJIBOPOBOCTI, BIACYTHOCTI
3BOKEHUX YACTOK, IMPUCMAKYy, 3araxy, OpraHiYHUX PEYOBHH, BMICTY
OaxTepiit 1 TOKCHYHUX PEYOBHH.
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YK 614.712:005.936.3:628.1.033

CYYACHI TEXHOJIOT'TI OYMCTKHU NOBITPS HA
HIAIMMPUEMCTBAX, AKI BUPOBJIAIOTHD ®PACOBAHI
IIUTHI BOAN

Crutigoc I''.B., 6akanasp, Crpikanenxo T.B., 1.M.H., npodecop

Onecbka HalliOHAJIbHA aKa/leMisi XapuOBHMX TeXHOJIOTii, M. Oneca

[loBiTpst ~ HEOOXiTHO  OYMINATH  BiJ  MIKpOOIOJIOTIYHOTO
3a0pyaHeHHs, Ta3iB 1 muiay. JIIs 1bhoro 3acTOCOBYIOTH CHCTEMU
BEHTWIAII 1 KOHAMWIIIOHYBAaHHS TIOBITPS, IO JO3BOJISIE 3HAYHO
ONTUMI3YBaTH yMOBU TIOBITPSHOTO CEpPENOBUIIA Y BUPOOHUYUX
MPUMIIIEHHSAX. 3aCTOCYBaHHS ITMX CHCTEM HAJI3BHUAHO BaKIIUBO
TaKOX ISl MATPUMKHA MIKPOKIIMATy MPUMILIEHb, PETJIaMEHTOBAHOTO
CaHITAPHO-TITIEHIYHUMU Ta TEXHOJOTIYHUMM BHUMOTAaMH 1 TaKOX
3ATHOTO BIUIMBATH HA O€3MeKy TOTOBOI IPOAYKIIIL.

3acTocyBaHHS THUX 4YH IHIIMX CHCTeM BeHTWIAIi 1 / abo
KOHJIUIIIOHYBAaHHSA TIOBITPS B NPUMINIEHHAX MIANPUEMCTBA 3
BUPOOHUIITBA (DacOBaHUX BOJI OOYMOBJIEHO KOHKPETHUMHU YMOBAMH iX
eKcrutyarauii. Tak, Ha psial DiAIPUEMCTB 3aCTOCOBY€EThCS O€3B1IXOAHA
TEXHOJIOTIs, TOOTO 3aMKHYyTHl mOBITpsHMM w1ukia. Ilpum Ttakii
oprasizaiii TEXHOJOTIYHOIO MPOIECY IIKIJJIMBI PEYOBUHU HE
HAJXOMATh B TOBITPA TIPUMIIIEHHS, @ HA YacTKy BEHTUJISAIIII
JOBOAMUTHCA  JIWIIE TIATPUMKA  ONTUMAJIBHUX  TeMIepaTypHO-
BOJIOTICHMX YMOB BHPOOHUIITBA.

Haii01nbi  MOMMUPEHUMU  TEXHOJIOTISIMM  OYHUIIICHHSI TIOBITPS €
ancopOLiiHI, B SKUX HaWOUIBII YacTo aJCOpPOEHTOM BHUCTYIA€E
aKTUBOBAHE BYTUUIS, 1 O30HHI, IO 3aCTOCOBYIOTBCS 3 METOIO
3HEIIKOJKEHHS TUMOBHX Ta31B 1 Ae3040pallii moBiTps. besnocepenHno
B II€XaX PO3JUBY BOJMU IIMPOKE 3aCTOCYBAHHSI 3HAUIIUIN OAKTEPUIIUIHI
JaMIH, SIKI 3aCTOCOBYIOTBHCS [UIsl 3a0€3MEeYeHHs MIKpOO10JIO0TIYHOT
YUCTOTH TNPUMIIIEHHS. Aepo30ibHI (IIBTPH, 3[aTHI YJIOBIIOBATH
3BAKEHI PEUYOBMHM, TOKCHYHMM THJI 1 PI3HI MIKPOOPTaHi3MH,
PEKOMEHAYEThCSI 3aCTOCOBYBAaTH JUIsl OYHIIEHHS TOBITPS B YCIX
NPUMIILIEHHSX MIIITPUEMCTB, 110 BUPOOJISAIOTH (DacoBaH1 MUTHI BOJIH.
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Pa3zom 3 TuM, Ha MiANPUEMCTBAX, K1 BUPOOJISIIOTH JesiKi (hacoBaHi
MIHEpaIbHI1 JIIKyBaJIbHI1 BOJIU, HEOOX1/IHE JOTPUMAHHSI PSAJTy 3aXO/IIB 11O
30€pEeKEHHIO Ta30BOT0 CKJIaAy NpuponHoi Bogau. Lle BiHOCHUTBCS 10
MIHEpaJIbHUX BOJ, IO MICTSAThH MIABUIIEHUN BMICT JIOKCHIY BYIJICITIO
(> 0.5 r / nmM3, BYDJIEKHCIMM TMPUPOTHHUM BOJaM), a30Ty abo
cipkoBogHio (JICTY 878-93 «Bomum wminepasnibHi nuTHI. TexHiuHI
ymoBw», JICTY 42.10-02-96 «Boau miHepamnbHi JTiKyBaibH1 . TeXHIYH1
ymoBu"). CyBope IOTpMMaHHS TE€PMETUYHOCTI TpPyOONpPOBOJIB Ha
TakKuX MIIOPUEMCTBAX Ma€ TOEJHYBaTHCS 3  OOOB'SI3KOBUM
3aCTOCYBAHHSIM CIICIIaIbHUX (BHUIIEHA3BAHUX) METOJIB OYHUIICHHS
MOBITPS B MPHUMIMICHHIX CaMOro TMIANPUEMCTBA 3 BUPOOHUIITBA
(dhacoBaHUX BOJI.

Jlireparypa
1. Trokman E.A. BenTwisiuusi, KOHIMIMOHUPOBAHUE M OYUCTKA BO3/IyXa
Ha NPEINPUATUSAX NUILIEBON mpombinuieHHOCTH. [Teker]: [ligpydnuk. —
2001. - 563 c.
2. Tlouemy HyxHO ouumiate Bomy? |[Enexkrponnmii pecypc]/ Pexum
noctymy:http://lifeorigin-system.com/pochemu-nuzhno-ochishchat-

vodu.

3.Metonbl OUMCTKY BO3MyXa OT BpeaHbIX ipuMecei| Enekrponnuit pecypce]/
Pexum JOCTYIIY: http://www.bibliotekar.ru/otoplenie-
ventilyacia/117.htm

4. Merogpl M cHOCOOBI TPOMBIIUIEHHOM OYMCTKM BO3AyXa IpHU
IKCILTyaTaluu CUCTEM BEHTUJISILIUU u

KOHJIMIMoHupoBanus| Enextponnuit  pecype]/ Pexxum  mocrymy:
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VIIK 551.23

TEPMAJIBHBIE BOJAbI MUPA

Psipmaxk B.U., ctyn., JIsnuna E.B., K.X.H., 100eHT

Onecckasi HAIMOHAJIbHAS aKaJleMHUs NMUIIEBbIX TEXHOJOIUi, I. Onecca

Boga — 310 xu3Hb. OHa Bcerna BOKpYT Hac, MpUYEM Kak BHYTpHU
KaXJ0ro M3 Hac, TaK M CHapyku — Ha Hamed miuaHere. Boma B
NPEJCTABICHUA MHOTUX JIIONEH, SIBIAETCA CHUMBOJIOM YHCTOTHI U
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KpacoThl, HO Ha CETOJIHALIHUI JIEHb HET HUYETo 0oJiee MOIE3HOr0, YeEM
yucTasi 1eneOHasi BoAa CO CBOMMH YAUBHUTEIBHBIMU (DU3NYECKUMU,
XUMUYECKUMU U OUOJIOTMYECKUMH CBOWCTBAMM.

Bozaa TepManbHbBIX HCTOUHHUKOB, TTOJIHUMAOIIASICS. HA TIOBEPXHOCTh
3eMJIM W3 DIYyOMHHBIX TIOpOJ, U CJIOEB 3€MHOW KOpbI, Oorara
MUHEPAJILHBIMHU BellleCTBaMU. B ee cocTaB MOryT BXOAWMTH cCepa,
KaJIbIIUi, MarHui, HaTpuii, pTop, kene30, cyabdarsl U APYyTHE COJH,
YIJIEKUCIIBIA a3, a Takke, B HEOONBIIMX J103aX, PaJHOAKTHUBHBIE
BEIIECTBA, K IpUMepy, poAoH. Teras Boga U BOASHON map, a Takxe
PacTBOPEHHbBIC B HEW MUHEpaIbHBIE BEUIECTBA MOTYT HCIIOJIb30BATHCS
JUIS JICYEHUS] Pa3jIMYHbIX 3a0ojeBaHUil B (opMe BaHH, WHTAALUH,
pacTHpaHusi, KOMIIPECCOB, OOEPTHIBAHUSI UJIN MIUTHEBOT'O JICUCHHUS.

TepmanibHble MUHEpAJIbHbIE HWCTOYHHUKHM TOAPA3NETSIOTCA Ha
temisie (20-37°C), ropsune (37-50°C), u ouens ropsume (50-100°C).
Boma ¢ temneparypoit B 20 °C maxomutcs Ha rayoune 1500-2000 m
(paiioHbl MHOTOJETHEMEP3NbIX Topon) Jjo 100 M wu  Oomee
(cyoTtponuku). B ropHbix paiioHax, Takux kak Anbnbl, KaBka3 TaHb-
[Tanp u [Tamup, TepManbHbIE UICTOYHUKN UMEIOT TeMIieparypy ao S50-
90 °C, a B apresmaHckux Oacceiinax na rmyoumne 2000-3000 M Boma
nmeeT TeMmeparypy 70-100°C u Gonee.

Munepanuzanys TepMajibHBIX BOJA, WX XUMUYECKUM, Ta30BBIM
COCTaB CWJIBHO BapbUpPyeTCsi: OT TMPECHbIX M  COJOHOBATHIX
TUIPOKApOOHATHBIX W TMJIPOKAPOOHATHO-CYNIb(ATHBIX, KaJbIUEBBIX,
HATPUEBBIX, A30THBIX, YIIIEKUCIBIX U CEPOBOJIOPOIHBIX /IO COJCHBIX U
PACCOJIbHBIX ~ XJIOPUJHBIX, HATPUEBBIX U KaJblIMEBO-HATPUEBBIX,
a30THO-METAaHOBbIX, MECTAMU CEPOBOAOPOIHBIX.

Yexusi BO3MIABISIET CIIMUCOK €BPONEHCKUX CTPaH, TUAUPYIOIIUX 10
YUCIy TYPUCTKUX MPHUOBITUI Ha KypOPTHO-CAaHATOPHOE JICUEHUE.
Camas kpynHas 3apaBHuiia — KaprnoBel Bapel (nedenue OonesHein
NUIIEBAPUTEIBHOTO TpakTa U ooMeHa BemecTB). B Kapnoeix Bapax
HacuuThiBaeTcs 12 WCTOYHMKOB. Takke UMMEITCS 3HAMEHUTHIC
KypopTel ~ @panTtumkoBbl Jlazne (jieyar OOJIE3HUM  CUCTEMBI
KpOBOOOpAIlleHHs, TOPOKH cepAla ¢  3a00JeBaHUS  OMOPHO-
JBUTATENbHOTO ammapara) u Mapuancke Jlazue (iedeHue Oone3Hei
MOYEK M MOYEBBIBOAIIMX ITyTei, 0OMEHa BEIIECTB).

Taxke B Uexuum HU3BECTHBIMU KypopTaMu SBISItOTCs Teruuie,
Axumos, Jlyrauesurie, Aucke Jlazne, [lomyopansl, Kunxksapt, Ecenuk
Joneun JInunosa Kapmosa Crynanka.
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Ha teppuropun I'epmanuu pacnonoxenst 6onee 300 kypoproB. B
boBapun ux okoso 50. Cambiii u3BectHoii — banen bagen. Ha 3emue
I'eccen pacnonoxensl 32 kypopra. Camblii u3BecTHbId — BucOasen,
uMeeT 26 TepMallbHBIX HMCTOYHHKOB TeMmIiieparypa KoTopsix +68°C.
Muoro B IepMaHWM KIMMaTHYECKUX KypOPTOB, CPEIU KOTOPBIX
npeo0aiaroT ropueie u JecHoie: Kpenmuuoypr, Ooepxod dDrocceH.

CrnoBakust Oorata KypOPTHBIMH MECTHOCTSIMH, OOJIadaroluMu
BCEMHUPHOM U3BECTHOCThI0. K TakuMm KypopramM MOXHO OTHECTH
[MuemTsinu (JieueHUE peBMaTHUECKUX M HEPBHBIX 3a00neBanuil). HoBu
Cmogen, Topuu CwmoBerr wu  Iltpedbcke Ilneco, kotopbie
CHCIHAIM3UPYIOTCST  HA  JIGYCHUH  OpPOHXHAIBLHOM  acTMBI,
XpOHHYECKOro OpoHXuTa W aieprudeckoro penuta. Ha xypoprte
bpaiinetioB  neuar Oome3nu  xkemyaka, a B CMpmaku  —
JepMaToJIOrnuecKue 3a00JIeBaHusI.

ABCTpUst 10 TpaBy TOPAUTCS CBOMUMHU MHOTOYHMCIICHHBIMU
KypopTamu. Camblii U3BECTHBIA U3 HUX — OAIbHEOJIOTUYECKHUIN KypOpT
banaramraita. OH co3aad Ha 6a3e 17 ropsyux pagoHOBBIX HCTOYHHUKOB
¢ Temmeparypoii +44,3 °C. Jleyar 3a0oiieBaHus HEPBHOM, CEpAEYHO-
COCYIUCTOM U OpOXOJIErOuHOl CHCTEM, OIOPHO-IBUTaTeILHOTO
ammapara.  Ha  kypopre bam Xamme  jedar  XpOHUYECKHE
BOCHAIIUTEIILHBIC M JIET€HEPATUBHEIE PEBMATUYECKHUE 3a00JIeBaHMUS,
JKeHCKHe Oosie3Hu, a Ha Jlolinepcaopd moka3aHUEM K JICUCHHUIO
SBIIAETCS: OOJIE3HU OIMOPHO-JABUTATEILHOTO ammapara, 3a0oJieBaHMUsI
nepudepuitHOl HEPBHOM CUCTEMBI, OOJIE3HU CEPACUHO-COCYUCTON U
MOYEIOI0BOM CUCTEM.

JleuebHOE BO3/AEWCTBHE IMIBEHIIAPCKUX TEPMAJIbHBIX HCTOUYHHKOB
ObUIO XOpOIIO M3BECTHO elle ApeBHUM pumisiHam. B UBepmone
CaMbIil COBPEMEHHBIN TEpPMaJIbHbIN LEHTP. OCHOBHBIE MMOKAa3aHUS IS
npeObiBaHusi B TepMmax  VBepmona:  3a0ojieBaHUsS — OMOPHO-
JIBUTATENILHOTO arrapara, Mo4ernosioBoit cuctemsl, JIOP 3a0oneBanus,
TMHEKOJIOTUsI, OMOJIOKEHUE, MOXYACHUE, KOCMETOJIOTHSI.

Ouenp 3HamMeHuT KypopT ban Paran. 3pece nedar Oone3Hu
CEPJIEYHO-COCYANCTOM CHUCTEMBI M OMOPHO-IBUraTeNIbHOTO armapara,
HEBPOJIOTHYECKHUE 3a00IeBaHMUS.

TepmanbHass BOJa C JAaBHHMX IOP BBICTYHNAET B POJU ‘“YKUIKOTO
nekaps”. JledeHME MUHEPAIBHBIMA BOAAMH JIO0 CUX IMOP CUHTAETCA
OJTHUM M3 OCHOBHBIX (Hapsily C JUETUYECKUM MHUTAaHUEM) METOJIOB
MPO(PUIAKTUKY U JICUEHUS LIEIO0T0 psifia 3a00IeBaHUM.
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YK 621.575:620.91:662.997

OLEHKA ITEPCIIEKTUB IPUMEHEHUSA
ABCOPBIIMOHHbBIX BOJOAMMMWAYHbBIX
XOJOAUJIBHBIX AT'PET'ATOB IEPUOJUYECKOI'O
JJEMCTBUA B CUCTEMAX INOJYUYEHUA BOJbI U3
ATMOC®EPHOI'O BO3YXA

O30aun H.E., acnupanT, TutiaoB A.C., npodeccop, I1.T.H.,
BacbumuB O.B., 101IeHT, K.T.H.

Onecckasi HAIMOHAJIbLHASI aKaJleMHUs NHUILEBBIX TeXHOJI0rui, Ojecca

Okono 70 mpPOLIEHTOB IOBEPXHOCTHM 3EMHOIO IIapa IOKPHITO
BOJIOM, OHaKO Ha 97,5 mpolleHTa OHa COCTOUT M3 COJICHOM BOJIBI.
Mexay TeM, OCHOBHasi 4YacTb NPECHOM BOJbl HaxomuTca B
KAJIOMETpoBOM ciioe atMocdepbl. [1o manueiM  paboTsl [1] cpennss
a0CoIIIOTHAs BJIAKHOCTH OJIM3 3eMHOM IMOBEPXHOCTH cocTaBiser 11
r/M’, a B TPOIMYECKHX PETHOHAX OHA TOXOAUT 1O 25 I/M° U BBIILE.
bonpuioe KOIMYECTBO CTpaH TPOIUYECKOTO IOsICAa CTPAAAET OT
OTCYTCTBHUS MPECHOU BOBI, XOTS €€ co/iepKaHue B aTMOc(epe BecbMa
3HauuTeNbHO. [lo3TOMYy ONHOW W3 BaXHEWIIHUX 3a7ad SIBISETCA
pa3BUTEE TEXHOJOTMM IMO3BOJLIIOIINX W3BIIEKaTh BOAY W3 BO3AYXa,
IpUYeM HEMOCPE/ICTBEHHO Ha MecTe, I1e oHa Heobxomuma. Kak
NoKa3bIBaeT aHayn3 [2], HauOoNbIllIke MePCHEKTUBbI UMEIOT METO/IBI,
CBSI3aHHBIE C PabOTOM TEHEpaTOPOB HCKYCCTBEHHOIO XOjoja —
XOJIOAWIbHBIX arperaroB, KOTOpPHIE TapaHTUPOBAHO OOECIICUMBAIOT
TEMIIEPATYPY BO3MYILIHOTO MOTOKA HUKE TEMIIEPATypbl TOYKUA POCHI.
OcoOblii  MHTEpEC Cpenu Pa3JIMYHBIX  XOJIOAWJIBHBIX CHUCTEM
NPEJCTABISIIOT ~ aOCOPOIMOHHBIE  BOIOAMMHUAYHBIX  XOJOIMIIbHBIE
arperarbl nepuonnyeckoro neictus (ABXA II/1), B KOTOphIX npu
peanu3alii  XOJIOAWJIBHOTO IIMKJIA OTCYTCTBYIOT —JABWKYIIHECS
AJIEMEHTBI.

Cxema notoxkoB B ABXA I1]] B pa3nuyHbie EPUOABI €T0 padOTHI
npuBeneHa Ha puc.l. B nepuon 3apsagku  ABXA I1J1, Ha reneparop
IIOCTYIAeT TEIUIOBOM NOTOK Qp, IpU Temmeparype t,. B HauanbHbIN
nepuon, korga 30Hbl ABXA IIJI Haxomarcss Tpu OJMHAKOBBIX
TEMIIEPATypaxX, PaBHBIX TEMIIEPATYpe OKPYKAIOIIEH CpEIbl, COCTaB
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pabouero Tena (BAP) omunakoB B 00eux 30Hax. AOcopoOep-
UCIIApUTENIb HAXOJUTCS MPU TeMIleparype arMocEepHOro BO3IyXa
(txon) ¥ OTBOIUT TEIUIOTY abcopOumu Q,. B mepuox 3apsanku (puc.l.a),
MPOUCXOAUT TEPEMENICHUE MPEUMYIIECTBEHHO  JIETKOKHIISIIETO
KOMITOHEHTa (aMMHakKa) W3 TeHeparopa-abcopoepa ([-A) B 30HY
abcopoepa-ucnaputens (A-M). Temneparypa mpu 3toM B [-A
YBEIIMYUBAETCSL OT TEMIIEPATYPhI OKPYXKAIOIIEH Cpebl 10 HEKOTOPOU
TEMIIEPATypbl ty,, 3HAYEHUE KOTOPOM OIpENEeNsaeTcsl Ha4aabHBIM
coctaBoM BAP. B xoHI1ie nponecca BelliapuBanus, remneparypa B ['-A
t,=>max, JaBJICHHE B CHUCTEME TaKK€ MAKCHUMaJbHO, a TEMIIEPATypy
A-N nprHMMaeM TIOCTOSHHOM W paBHOW t,. B 910 ke Bpewms,
MakcuMaiabHas nois1 amMmvuaka B BAP maxomutcs B A-M, a
MuHuMalnbHas — B ['-A. B nepuoj oxnaxnaenus (puc. 1.0), 3ona I'-A
MepexoauT B 0O0NacTh TeMIleparyp OKpY’Kalolled Cpenpl, T.e.
TEIUIOBOM IMOTOK OT MCTOYHHWKA Terjla OJOKUPYETCs, a Ha BHEIIHIO
MOBEPXHOCTb MOJIAETCS HAPY>KHBIN BO3TYX.

Pmax

Qrp, trp

Pucynok 1- Cxema norokoB Teruia u Maccsl pu padore ABXA T1/]
a) — paboTa B neproz 3apsaku; 0) — paboTa B MEPHOI OXJIAXKIACHUS

3a cu€r cmemeHus paBHoBecusi B BAP, mnpu noHmwxeHnn
TeMmneparypsl B [-A cucrema MNEpEeXOAUT B 30HY NOHUKEHHBIX
nasieHuii. Bo Buytpennem o0béme ABXA T1JI, naBinenue namaer 1o
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MUHUMAJILHOTO (B TEPBOHAYAJIBHBIA MOMEHT) 3HaueHUs Pyp.
Hacemennei amvmuakom BAP B A-MI B 9TOT MOMEHT BCKHIIAE€T C
OTBOJIOM TeIJIa OT IMOTOKAa HApPY>KHOTro Bo3ayxa. Ilpu oxnaxkaeHuu
BAP, B I'-A u3 okpykarmieil cpeqpl 3a CYET Pa3HOCTH TEMIIEPATYP
BO3HUKAET TEIUIOBOW MOTOK (Qp, KOTOPHIA M MPEACTABISET COOOM
xonopomnpousBoautesbHocth  ABXA  IIJI.  OGpa3syromuiics  map
aMmMuaka abcopOupyercs B 30He ['-A ¢ OTBOJOM TEIUIOTHI abcopOInn
Q. B OKpyXarllyr cpeay ¢ Temmeparypou t,. B 3Ttom mpoiecce
MPOUCXOAUT MOHOTOHHOE YBEIIMYEHUE JABICHUS C COOTBETCTBYIOIIUM
poctom Temrieparypel B 30He A-M. Bo3aymHblii MOTOK, KOTOPBIN
OMBIBAaET HAPYKHYIO MOBEPXHOCTh A-U, oxnaxknaercs 10 TeMneparyp
HWKE TOYKH POCHI, 1 M3 HErO BBIMAJaeT KOHAEeHcarT Bonbl. [Iponecc
OXJIAKJEHUSA NPOUCXOAWT JO YCTAHOBIEHHS TEMIIEPATypPHOIrO
paBHOBecus B 30Hax ['-A u A-U.

JIJ1 IpakTUYeCKON peanu3alyd TaKoro yCTPOMCTBa HEOOXOIUMO
OLICHUTh €T0 XOJOJOMPOU3BOAUTEIILHOCTD MPU PAOOTE B Pa3IUUHBIX
KJIIMMaTUYECKUX  YCJIOBHSIX, C TMEPCIEeKTUBOM  MAaKCUMAaJIbHOTO
UCIIOJIb30BaHMUSI B 3aCylUIMBBIX KAapKUX 30HAX IUIAHETHI. 3ajiadyeit
tepmoguHamuyeckoro pacuéra ABXA IIJ[ sBasiercs onpeneneHue
pabodero uama3oHa C OIIEHKOM  XOJIOJONPOW3BOAUTEIHLHOCTH,
KOTOpasi M  OMNPEACNAeT MPOU3BOAUTEIIBHOCTh YCTAHOBKH  IIO
U3BJIICYCHUIO  BOABI M3 armMocdepHOro  BO3AyXa  METOJOM
MEXaHUYECKOTO OCYyIIeHUs (0OecreueHrsl B 30HE KOHTaKTa CTEHKU U
BO3/lyXa TEMIIEPATYPhI HUKE TOUKH POCHI).

Pacuér npoBenén nJis nuana3zoHa peXXKMMHbBIX IAPaMETPOB:

a) TEMIIEpaTypa IPEIOLIET0 UCTOYHHKA (HA CTEHKE IeHeparTopa) t,
=65..95 °C;

0) TEMIIEpaTypa «XOJOAHOTO» MCTOYHUKA (TeMIieparypa
arMocdepHoro Bo3ayxa) ty = 25..45 °C;

B) MakCHMMalibHas pabodas Temreparypa B 30HE OXJIXKICHUS
npuHuManack pasHou 10 °C.

AHalIU3 MOJMYYEHHBIX PE3YJIBTATOB MOKA3ajl, YTO MPU yBEIUUYECHUU
TEMITEpaTyphl IPEIOIIETO UCTOYHHUKA CHUXKAETCS JIOJIS aMMHUaKa B 30HE
TeHepaliy, YTO TMO3BOJISIET B MEPUON OXJIAKIEHUS TMONYyYUTh Oosee
BBICOKMM  JBIKYIIMM MOTEHUHAJT TMOIIOLIEHUS B  MpOLECCe
abcopOruwy, T.€. MMEETCS BO3MO)KHOCTb YBEJIUYUTh
xonogonpousBoauTebHOCTE  ABXA  IIJI ©, COOTBETCTBEHHO,
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MPOU3BOAUTEILHOCTh  YCTAHOBKM IO  HW3BJICUCHHUIO BOJBI U3
arMoc(epHOTro BO3IyXa.

C pocrom Temmeparypbl aTMOC(hEpPHOTO BO3AyXa MHUHHUMAJIBHOE
JaBlieHWe B cucTeMe (mpu (UKCUPOBAHHOM COCTaBE B 30HE
reHepalu) BO3pacTaeT, IpUYeM 3TOT POCT OONBIIMKM MpU OONBIINX
3HAYEHUSAX  Xpjp. ITO TOBOPUT O TOM, YTO MPU YBEIUYECHHH
TeMIiepaTypbl arMochepHOro BO31yXa, U POCTE JIABJICHUS B CUCTEME
MOBBIIACTCSI W TEMIIEpaTypa B  30HE  OXJAXIECHUA, T.€.
xonononpounzBoauTebHOCT ABXA T1J1 cHmxkaercs.

s onenku xonogonpousBoautenbHocTd ABXA 11| B o0mactu
«TOJNE3HBIX» (TeMreparypa B 30HE oxJyaxzaeHuss He Boime 10 °C)
napaMeTpoB ObLIT MPOBEACH PACUET CPEIHENHTETPATIHLHOTO 32 pabOUHit
NEPUOT «BaPAIKU-PA3PSIKIY 3HAYEHUS] TEIUIOTHI 1apOoOpa30oBaHMUS
ammuaka. [lokazaHo, 4TO XOJIOIOITPOU3BOIUTEIBLHOCTh BO3PACTAET C
YBEIIMYEHUEM TEMIIEPATyphl TPEIOIIEro UCTOUHMKA. Tak, mpu ty = 25
°C u Xumin = 0,3, ipu pocte ty, 0T 65 10 95 °C, poCcT o COCTABIAET OT
650 no 2800 k/Ix. Ilpu ty = 35 °C, qp yBenmumuBaercs ot 50 k/x no
1200 x/Ix. IIpu ty = 45 °C pexum pabotet ABXM He peanusyercs
npu Ttemmeparypax rperomeii cpeiasl Huxke 95°C. Ilpm HU3KHX
TeMIeparypax arMoc(epHOro Bo3ayxa MOXKHO MOIYYUTh JTOCTATOUHO
BBICOKME  3HAUEHHA  XOJIOJONPOU3BOAUTENBHOCTH,  YBEJIMYUB
KonmyecTBo ammuaka B BAP B 30He renepanuu. Tak, aHanornyHeie
3HaueHus (o = 2650 k/x npu ty = 25 °C MOXKHO NOIy4UTH U NIPH t, =
95 °C 1 Xmin = 0,3, u 1ipu t,, = 65 °C 1 Xin = 0,5.
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AHOTAIIII JOMIOBLAEN

RESEARCH OF THE WATER OF DIFFERENT HARDNESS
INFLUENCE ON HUMAN BLOOD

Matsiyevska O.0., Candidate of Technical Sciences, Associate Professor
Lviv Polytechnic National University, Lviv

A research of the effect of different water hardness on the state of
human blood had been carried out. During a series of studies, test subject
drank distilled, tap, meltwater and mineral natural hydrocarbonate sodium
boric treatment-and-table water "Polyana Kvasova". The blood samples
conditions were scanned with a digital phase-contrast microscope and
compared to the benchmark. Blood condition close to ideal was recorded
when the test subject has been consuming the mineral water "Polyana
Kvasova". Among all of the samples, "Polyana Kvasova" has the highest
hardness characteristic.

Keywords: water, hardness, blood condition.

ANALYSIS OF THE CHEMICAL WASTEWATER TREATMENT

Pyrih O., Rabichev O., Beregova O.
Odessa National Academy of Food Technologies, Odesa

Chemicals methods for cleaning wastewater were considered, also their
advantages and disadvantages were analyzed.

Keywords: chemical methods, wastewater, neutralization, oxidation,
reduction.
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WATER TECHNOLOGY DEVELOPMENT FOR THE
PRODUCTION RESTORATIONED JUICES

Sleptsova V, magister degree, Kovalenko O, d.t.n
Odessa National Academy of Food Technologies, Odessa

The report shows that production of reconstituted juice is a promising
segment of the food industry.The results of the analysis of the juice market
in Ukraine.It is shown that the reconstituted juice production of high quality
is impossible without high-quality water.The review of water treatment
technologies in the production of beverages and formulated the tasks that
need to be addressed to develop the technology to improve water quality in
the production of juice concentrates.

Keywords: reconstituted juices, water, quality, water treatment.

BIOFILTERS FOR WATER FROM NITROGEN CONTAINING
COMPOUNDS

Kormosh K.Y., graduate student, Shmorgun_ K.G., master
Odessa National Academy of Food Technologies, Odessa

An interesting and effective method of removing ammonia is its
biological oxidation to nitrite anion, and then to a nitrate anion using
bacteria Nitrosomonas. To carry out the process at low starting
concentrations of ammonium filters applied loading granular materials
(which are favorable for fixing the bacteria on them), at high concentrations
(when dissolved oxygen is not sufficient) - aerated reactors.

For biological oxidation reaction in water, except the presence of
oxygen must be present (or the artificial addition of the water) a sufficient
amount of phosphorus for growth of bacteria. For all its merits way of
cleaning up the water from the ammonia by means of biofilters with optimal
technological parameters, provides optimal conditions for maintaining the
viability of bacteria in the filter load and economically tselessobraznoe
implementation.

Keywords: biological oxidation, biofiltration technology, micro-
organisms, granulation filling, nitrification, water treatment.
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COMPARATIVE CHARACTERISTICS OF THE DESALINATION
PROCESS AND POST-TREATMENT OF NATURAL AND
INDUSTRIAL WATERS.

Art. Lecturer, Ph.D. Emonakova O. A.
Odessa National Academy of Food Technologies, Odessa

The comparative characteristic of the desalination basic methods and
post-treatment of natural and industrial waters is considered. The
advantages and disadvantages of the methods of desalination are described.
Among the considered desalination methods are the most common methods
of distillation and reverse osmosis. Advances in refrigeration and in the
design of refrigeration desalination, make appropriate use of the freezing
process improvement treatment of domestic and industrial waste water in
order to use purified water in the circulation system.

Keywords: desalination, water purification methods, distillation, reverse
osmosis, electro dialysis, ion exchange, freezing.
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HEAVY METALS IN NATURAL WATERS AND METHODS OF
THEIR PURIFICATION

Malin V. P., Postgraduate student, Glushko O. V., Ph.D., Associate
Professor, Homelia M. D., Doctor of Engineering Science, Professor

The most dangerous chemical pollution of reservoirs occurs by different
toxic substances, including heavy metals. To a small extent they enter our
bodies via food, drinking water and air. Heavy metals can enter a water supply
by industrial and consumer waste, or even from acidic rain breaking down
soils and releasing heavy metals into streams, lakes, rivers, and groundwater.
Industrial processing can reduce the content of heavy metals by chemical
precipitation, ion exchange, adsorption, electrolysis and various filtration
procedures. The aim of the paper was to study the processes of heavy metals
concentration, on the example of copper, from distilled and tap water on
strongly acid cation exchanger KU-2-8 in static conditions.
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Keywords: heavy metals, ion exchange, adsorption, exchange capacity

of the resin, regeneration, concentration
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A COMPARATIVE ANALYSIS OF THE HARDNESS
REDUCTION METHODS FROM TAP WATER

Yershova K.S., Iokimanskaya A.S., stud.,
Malinka E.V., associate professor, cand. chem. Sciences

A comparative analysis of different methods for removing water

hardness was carried out. In our view, the optimal method is a reverse
osmosis with subsequent mineralization. In spite of his large enough cost, it

187



differs in efficiency. Besides, using this method exactly, there is possibility
to control the composition of water by means of mineralization.
Keywords: hardness of water, tap water, reverse 0smosis.

NATURAL WATER QUALITY ASSESSMENT OF KHARKOV AS
AN INSTRUMENT OF COOPERATION IN THE FIELD OF WATER
TREATMENT FOR THE POPULATION

Vodolaga V., Aksonova O., Ph. D., Associate Professor, Odarchenko D.,
Doctor of Technical Sciences, Associate Professor, Sergienko A., Assistant
Kharkiv State University of Food Technology and Trade

The aim was the assessment of the quality of natural waters within the
implementation of cooperation with companies and enterprises that
manufacture and sale of equipment for water purification and water
treatment (focused on water treatment technologies for private households).

To solve this problem the work was divided into two phases. In the first
phase were evaluated water quality from various regions of Kharkiv. In the
second phase were sent letters with an offer of cooperation to several
companies working with water purification and water treatment
technologies.

Keywords: water purification, water treatment technologies
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THERMAL WATER WORLD

Ryrmak V., student, O. Liapina. Docent
Odessa National Academy of Food Technologies

The basic termal sources of the world are considered. The types of
termal waters are resulted. Basic testimonies are presented to treatment of
different diseases on resorts, having, therapeutic area.

Keywords: thermal sources, termal waters, mineralization, mineral
matters.

188



TEST METHODS OF ANALYSIS IN THE QUALITY CONTROL OF
DRINKING WATER

Shmorgun Ye.G., Beltyukova S.V.

Highly sensitive, express and selective modern methods of quality
control of water are examined. Application of paper analytical test-strips as
simplest express method of the analysis, and also more sensitive
colorimetric sets Aquamerck, Microquant, Aquauant is described. Use of
ready test-sets in a combination with photometers and spectrophotometers
1s described.

Keywords: quality control of drinking water, test-sets, test-strips,
colorimetry, spectrophotometry.
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THE ANTIOXIDANT PROPERTIES OF CATHOLYTE

Bal'-Prilipko L.V, Doctor of Technical Sciences, professor, Leonova B.I,
Candidate of Technical Sciences, assistant, Naumenko L.V, Havryshova
M.S, masters

National University of Life and Environmental Sciences of Ukraine,
Kyiv

According to the theoretical research it was identified antioxidant
proprties of catolyte, main advantages and prospects were made for its use
in food technology, the efficiency of catholyte is a factor for providing
health effect for human body.

Keywords: catholyte, the free radicals, anti-oxidants, active acidic pH,
redox potential of environ, nutrition.
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FIBRED ATTACHMENTS IN TECHNOLOGIES OF DRINKING-
WATER PREPARATION

J.Tkachova, student, N.Omelchenko, Ph.D., Assoc. Professor, LKovalenko,
Ph.D., Assoc. Professor
Donbas National Academy of Civil Engineering and Architecture

Developments for the use of synthetic pulp fibers nozzle as contact
medium in the process of flocculation, filtration, clarification of natural
water surface sources have been considered. The schemes of structures with
fiber nozzle and the results of studies of the properties of polyester and
polyamide fibers. Proposals for the reconstruction of existing facilities
(clarifiers, flocculation chambers,) with fibrous attachments have been
developed.

Keywords: drinking-water, water clarification, fibrous cap, synthetic
fiber, contact coagulation, filtration
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HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY IN THE
ANALYSIS OF WASTEWATERS

Slepcova V.V., Beltyukova S.V.

Chromatographic methods for the routine analysis of wastewaters are
characterized. The method of a high-performance liquid chromatography
when determining the polycyclic aromatic hydrocarbons (PAHs) with
preliminary separation of PAHs is described. Application of an ion
chromatography for definition of cations of magnesium, calcium, cadmium,
etc. 1s described.
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Keywords:  high-performance  liquid  chromatography,  ion
chromatography
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RESEARCH OF INFLUENCE OF ELECTRO-DISCHARGE
TREATMENT ON WATER STRUCTURE

Student Harhaun R.V., candidate of technical sciences Semeshko O.Ya.

In work influence of electro-discharge treatment on water by its freezing
and studying of micro-photos of structure of ice are investigated. It is
determined that the ice crystals from the water after the treatment have a
more regular structure.

Keywords: electro-discharge treatment, structure of water, freezing.

QUALITY RESEARCH OF BOTTLED WATER

Kryklyvets D.A., Simakova O.A., Candidate of technics sciences, associate
Professor

Consumption of bottled water is increasing worldwide. Bottled water
has become a pervasive global business, and bottled water consumption
continues to increase rapidly, particularly in countries where clean potable
tap water is available at very low or no cost. Prior research shows many
consumers believe bottled water is convenient and has better taste than tap
water, despite reports of a number of water quality incidents with bottled
water. This study was carried out to investigate quality of water sources and
bottled water as compared to water quality standards.

Keywords: bottled water, water quality perceptions, sources of bottled
water.
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ADVANTAGES AND DISADVANTAGES OF METHODS OF WATER
FROM AMMONIUM IONS

Kovalenko O.A., Ph.D., Senior Scientist, Kormosh K.Y., graduate student
Odessa National Academy of Food Technologies, Odesa

The report presents an analytical review of modern methods of water
purification from ammonium ions. The advantages and disadvantages of
such methods as ion exchange, reverse osmosis, ion-sorption water
purification, chlorine oxidation, biological water purification. The choice of
a combination of biological methods "nitrification-denitrification 'for water
obtained from the air, from ammonium ions.

Keywords: water from the air, ammonium ions, cleaning methods,
Biotechnology.
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NITRATES REMOVAL FROM WATER DURING ITS
SIMULTANEOUS MITIGATION

V. Hrabitchenko, PhD student., I. Trus, assistant., M. Gomelya, DEng.,
professor

Nowadays we have seriously problem of nitrates contamination of
natural water sources. This is happening because of release of concentrated
runoff to natural water bodies. For purification of such water we can use
anion exchange resin AV-17-8 in CO;> form. Using this anionite we can
purified water solution from nitrates during its simultaneous mitigation.

Keywords: Nitrates, hardness, alkalinity, mitigation, ion exchange

192



References
1. Menkouchi Sahli M. A. Technical optimization of nitrate removal
from ground water by electrodialysis using a pilot plant / Sahli M. A.
Menkouchi,M. Tahaikt, I. Achary, M. Taky, F. Elhanouni, M. Hafsi, M.
Elmghari, A. Ellmidaouia // Desalination. — 2004 — Ne 167. — P. 359.

USE BIO ACTIVATED CARBON FOR WATER TREATMENT OF
COMPOUNDS OF NITROGEN

Yankov AG, MA, Kovalenko AA, Ph.D., Senior
Odessa National Academy of Food Technologies. Odessa

The report shows the benefits and potential of biotechnology for the
water industry. It is shown that an effective process of biological treatment
of water, including from nitrohenvmisnyh compounds can be performed
using filters with granular activated carbon fixed thereon bacterial culture.
The mechanism biosorbtsiyi filter with activated carbon and the most
common design of devices in which this process occurs.

Keywords: water treatment, biotechnology, activated carbon, biosorber.

THE MODERN METHODS OF WATER TREATMENT AT MEAT
PROCESSING ENTERPRISES OF UKRAINE

Bal'-Prilipko L.V, Doctor of Technical Sciences, professor, Leonova B.1,
Candidate of Technical Sciences, assistant, Chorna M.G, Nahornyi K.M,
masters
National University of Life and Environmental Sciences of Ukraine, Kyiv

Meat processing industry is the processing industry and the food
industry is one of the most ecologically unfavorable area.The most of
common method of wastewater treatment in meat processing industry is the
use of anaerobic-aerobic technology.

Keywords: Cleaning anaerobic, cleaning aerobic, wastewater,
methanogenic fermentation cavitation field.
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BIOELECTRONIC SYSTEMS OF EARLY BIOLOGICAL
DETECTION OF WATER TOXICITY

Kvasnevskaya N.F. - Junior Research Worker
State Enterprise Ukrainian Research Institute for Medicine of Transport
under the Ministry of Health Care of Ukraine, Odessa

Bioassay methods recently become leading in determining water
quality. With reactions of living organisms (test objects) one can state water
toxic effects on an organism. Indicator of living organisms state is the
efficiency of physiological processes that ensure its normal development.
Using information-measuring systems in animals (crawfishes, crabs, surfs)
these figures have been recorded. Rapidness and possibility of integrated
assessment of contaminants impact on biota is the advantage of this method,
it can be used as a method of water toxicity early detection.

Keywords: bioassay method, drinking water, water toxicity, test object,
bioelectronic system, physiological reaction.
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RESEARCH NEW MAGNESIUMOXIDE CERAMIC MEMBRANES
IN FILTERING MODE SOLUTION WITH DYNAMIC
MEMBRANES FORMATION

Shkavro Z.N., Dulneva T.Yu., Trojanskaj S.V., Kucheruk D.D.
A.V.Dumansky Institute of Colloidal Chemistry and Water Chemistry
National Academy of Sciences, Ukraine, Kiev

Experimental studies have shown that we received of magnesium oxide
ceramic that membranes that allow the use of chemical solutions related to
these substances capable of complexing and forming a dynamic membrane
technique to achieve this higher level of ultrafiltration holding capacity.

Keywords: water purification, ceramic membrane, dynamic membrane,
microfiltration, ultrafiltration
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GENERAL HARDNESS OF WATER: ITS ROLE IN NUTRITION
AND METHODS OF DETERMINATION

Fedorova T.A., Samoilova J.P., Svetlichnaya O.A., Goriainova J.A.

One of the organoleptic properties of water and its total hardness. In
hard water worsens cooking meat, legumes; poorly brewed tea and spoiled
his taste; on crockery during the heat treatment of foods produced scum.
The hardness of water is often determined by quantitative chemical analysis
- kompleksonometrychnym, but there are others: the methods of atomic
spectrometry (fiery Atomic absorption spectroscopy, atomic emission
spectroscopy), photometric (methods of calibration graph, the comparison
with the standard model, additives), Test, conductometric methods.

Keywords: drinking water, total hardness, nutrition, methods of
determination.
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CORROSION PROTECTION IN WATER SUPPLIES AND
TECHNOLOGICAL EQUIPMENT

Proskurnina K.I., Trainee teacher Untila M.P.
Kharkiv Institute of Trade and Economics of Kyiv National University of
Trade and Economics

Protection of chemical and petrochemical equipment against corrosion
is used, when it is impossible or economically impractical to choose a
structural material that satisfies the conditions.

Methods of protection against corrosion: electrochemical protection;
application of protective coatings; combined protection.

Keywords: corrosion, equipment, construction material, electrochemical
protection, cathodic protection, anodic protection.
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ECOLOGICAL-ENERGETIC AND ECONOMIC ASPECTS OF
WATER USE IN THE PRODUCTION OF FOOD STUFF

Stavitskaya I.V., Trainee teacher Untila M.P.
Kharkiv Institute of Trade and Economics of Kyiv National University of
Trade and Economics

This article discusses the sources, treatments and uses of water by food
businesses, and the importance of maintaining a safe water supply to ensure
production of safe and quality foods. The Hazard Analysis Critical Control
Points system (HACCP) is a food safety management system which uses
the approach of controlling critical points in food and drink production. In
hazard analysis emphasis was given to events, incidents or situations that
could lead to hazards being introduced into or not being removed from the
water.

Keywords: Drinking water, The Hazard Analysis Critical Control Points
system (HACCP), Critical Control Points (CCPs)

References

1. European Commission (2004). Regulation (EC) Ne 852/2004 of the
European Parliament and of the Council of 29 April 2004 on the hygiene of
foodstufts.

2. European Union (1998). Council Directive 98/83/EC of 3 November
1998 on the quality of water intended for human consumption.

3. Kirby RM, Bartram J & Carr R (2003). Water in food production and
processing: quantity and quality concerns. Food Control 14(5):283-299.

4. International Life Sciences Institute (ILSI) Europe Expert Group on
Water Safety (2008). Considering water quality for use in the food industry.
Brussels, Belgium: [LSI.

5. Hoekstra, A.Y. and Chapagain, A.K. (2008) Globalization of water:
Sharing the planet‘s freshwater resources, Blackwell Publishing, Oxford,
UK.

6. Rosegrant, M.W., Cai, X., Cline, S.A. (2002) World Water and Food
to 2025: Dealing with Scarcity. IFPRI, Washington, DC, USA.

RESEARCH METHODS OF WATER QUALITY INDICATORS
Shirokolad M.V., Trainee teacher Untila M.P.
Kharkiv Institute of Trade and Economics of Kyiv National University of
Trade and Economics
This article discusses the methods of water purification, especially such

methods as mechanical, physical, chemical and biological. It is mentioned
about advantages of each of these methods, their characteristic and features.
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BOTTLED WATER - CURRENT PROBLEMS OF REGULATION,
PRODUCTION AND QUALITY

Cherkashina A.S., Trainee teacher Untila M.P.
Kharkiv Institute of Trade and Economics of Kyiv National University of
Trade and Economics

This article discusses these problems of bottled mineral waters, their
quality, regulation and production, as well as the importance of control in
the process stages in the food industry in order to obtain a safe product.
Mentioned basic bottled water on the market. Paying attention to the
standards of microbiological and parasitological parameters; modern
developments to improve the well-known technologies.

Keywords: bottled water, water treatment.
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DETERMINATION OF QUALITY OF WATER FOR
TECHNOLOGICAL NEEDS ON THE MAIN INDICATORS IN
BEER PRODUCTION

Chub S.A., master degree student, Melnyk 1.V., Ph.D., associate professor
Odessa National Academy of Food Technologies, Odesa

Water used in the brewing must first meet the requirements of the
existing documentation, but taking into account its impact on the physical,
chemical and biochemical processes in brewing, the water impose
additional requirements. Key indicators of water quality for use in the
production of beer were analyzed. Qualitative indicators of prepared water
by organoleptic, physical, chemical and microbiological parameters in
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terms of enterprise «Brewery «Opillya» sing reverse osmosis system Nerex
LPRO340-S were examined.

Keywords: water, brewing, quality and technological requirements,
organoleptic, physical, chemical, microbiological indicators, reverse
OSMOSIS.
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FEATURES WATER QUALITY WATER SOURCES AT PJSC
“MIRGOROD MINERAL WATER PLANT” (C. MIRGOROD)

Sklyfos H.V., student, T.V.Strikalenko, Professor, Doctor of Medical
Sciences
Odessa National Academy of Food Technologies, Odessa

During the work perfumed comparative analyses of the water’s main
indicators of quality (private corporative “Mirgorod’s facility of mineral
waters”. Analysis conducted for medical-table bottled water and bottled
water, which produced in Vasylkiv’s and Khorolsk’s water’s fields.

Technology of bottled natural mineral water, which used on private
corporative “Mirgorod’s facility of mineral waters” for produce natural
medical-table bottled water, provides microcomponent composition of
water. This composition is specific for water from water supply source on
this facility. This composition complies DSTU 878-93 and the requirements
of the Codex Alimentarius Commission Codex Stan 108-1981.
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QUALITY AND SAFETY OF BOTTLED WATER

Svetlana Kataeva, D.Sc. Biol., Professor, Constantin Skorik, Ph.D. Techn.,
Professor

Analysis was carried out of bottled water safety study on the basis of
own data and data of other authors. It was show that quality of bottled
drinking water depends not only on water source but also on the methods of
treatment and tare materials characteristics.

Keywords: bottled water, quality, safety, plastic tare, chemical pollutants
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THE FEASIBILITY OF USING CATION EXCHANGE RESIN FOR
IRON REMOVAL OF NATURAL WATER AT LOW
CONCENTRATIONS OF IRON

Tverdokhlib M., postgraduate student, Gomel N.,PhD, Professor
National Technical University of Ukraine "Kyiv Polytechnic Institute",
Kyiv

The study of iron removal from tap water was conducted to evaluate the
efficiency of ion-exchange resins for iron removal from natural water at low
concentrations of iron. The process of removal of iron ions from the water
in the presence of hardness ions by means of cation exchange resin in
various forms is presented. The dependence of the dynamic exchange
capacity of ion exchangers for iron ions on the ratio of their concentrations
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to the concentration of hardness ions was determined. It is shown that the
use of cation exchange resin for iron removal from natural waters at low
concentrations of iron it is inexpedient.

Keywords: iron removal, ion exchange, cation, anion, natural water, tap
water, hardness of water.
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RISK ANALYSISFOR POLLUTED DRINKING WATER

0. A. Sagdeeva, Master of ecology, A. L. Tsykalo, Doctor of Chemical
Sciences, Professor

The most promising and justified by the danger level assessment in the
case of the environment pollution is the use of the risk’s concept. We
propose a method for estimating the level of risk associated with the use of
contaminated  drinking  water.The proposed method has the
certainadvantages and can be used for the most urgent cases of the
contaminant distribution inthe water body.

Keywords: Risk analysis, drinking water, method, risk criteria,
probability, typical dependence
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DEVELOPMENT OF TECHNOLOGY FOR WASTEWATER
TREATMENT BOILERS OIL AND ENTERPRISE

Dubovyk N. 1., bachelor, Kovalenko O. O. d.t.s., s...f.
Odessa National Academy of Food Technologies, Odesa

The report analyzes the scheme of water use in boilers operating oil and
fat enterprise. It is noted that in the preparation of water for boiler produced
a significant number of highly saline wastewater that can not be right can
not be discounted in the sewer network of the city. A scheme to develop
water recycling boiler. Developed the technological scheme of processing
waste water boiler for their reuse.

Keywords: boiler, water, wastewater, water treatment technology

SODIUM-ZEOLITE SOFTENING OF WATER IN BEVERAGE
PRODUCTION

Sorokina K.O., Fedorenko T.I., asist.
National University of Food Technologies, Kyiv

The report provides basic theoretical principles about sodium-zeolite
softening of water and benefits of this method for beverage production.

Keywords: beverage, carbonated hardness, non-carbonated hardness,
water softening, ion-exchange, sodium-zeolite.
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INFLUENCE OF ACTIVATED BY THE MAGNETIC FIELD OF
WATER ON HIGH-QUALITY INDEXES OF THE SQUEEZED OUT
JUICES

Mikhaylova E., Telezhenko L.
Blended drinks juices which juices enter in the complement of are
considered: apple, carrot, beet and bleck-fruit ashberrywild ash. The method

of the linear programming is conduct optimization of component
composition of blended drinks will make a drunk.Breeding of the having
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juices and beverages out juices and made a drunk the water activated in the
electromagnetic field changes the electro-physical indexes of quality of the
prepared product. Adding to drink 10 % magnetic of water diminishes him
OVP on 10,3 %, that helps to the best penetration of useful matters in the
cages of organism of man.

Keywords: fresh squeezed out juices, drinks, magnetic field, optimum
compounding
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4. Zastosuvannya elektromagnltnoY1 obrobki v SPA-harchuvannl /
[K.A. Mihaylova, L.M. Telezhenko, E.P. Shtepa, S.L. Kolesnlchenko] //
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FEATURES OF THE CAVITATION-FLOTATION REMOVAL OF
SODIUM OXALATE FROM SEWAGE LEATHER INDUSTRY

Znak Z.0., Doctor of Technical Sciences, Professor, Sukhatskiy Yu.V., PhD
student, Mnykh R.V., PhD

The cavitation-flotation technology of sodium oxalate removal from
sewage leather industry was offered. It’s established, that 20-minute
cavitation treatment of the reaction medium enables to reach the degree of
pollutant removal, which is equal to 94,6 %. By using of optical microscopy
method were revealed calcium oxalate monohydrate crystals. The biggest
weight gain of the flotoconcentrate (calcium oxalate) was observed in the
range of cavitation treatment 10...15 min.

Keywords: cavitation, flotation, wastewater treatment, jet cavitator,
sodium oxalate.
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APPLYING POLYMERIC FINE-FIBERED MATERIALS FOR
WATER TREATING

Maksymenko M.O., Usatyuk S.I., Ph. D., Assoc. Prof.
National University of Food Technologies, Kyiv

The basic advantage of offered purification technology is that systems
of clearing on the basis of the developed materials do not demand addition
of expensive reagents in the filtrated medium, and the expensive loadings
are not used in filters.

Nanomodified fibrous filtering materials can be used in household and
industrial systems, in small-size installations for complex sewage
treatment.

Keywords: water, treating, polymeric materials, purification technology,
heavy metals

ASSESSMENT OF WATER QUALITY R.SYNYAVKA
PHYTOPLANKTON COMPOSITION

Buhrik A.O., Shelyuk Yu. S. candidate biological science, associate
professor

Conducted analysis bioindication diversity of phytoplankton river
Synyavka (pool Pripyat). Found that the water is dominated by planktonic-
benthic and planktonic algae species, as well as indicators of average
fluidity of water, moderate temperature, slightly alkaline water and
indyferentiv in relation to pH and salinity levels. River water in terms of
organic contamination Pantle-Buk belongs to class III water quality and
system Watanabe - it is characterized by moderate content of organic
compounds.
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Keywords: Phytoplankton, bioindicators, planktonic-benthic forms,

cosmopolitan species, - mesosaprobionty, saprobic index.
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CORROSION AGGRESSIVENESS OF INDUSTRIAL
WASTEWATERS FROM CHLORINE AND OLEFIN PRODUCTION

O.1. Zin, Z.0O. Znak

Corrosion aggressiveness of olefin and sodium hypochlorite containing
industrial wastewaters was studied. Basic information on composition of the
generated wastewaters was presented. The rates of corrosion reaction of
carbon steel in the the solutions were established by use of potentiodynamic
polarization method. It was revealed that hypochlorite wastewater increase
corrosion of carbon steel in comparison with tap water. Combining of
hypochlorite and olefin wastewaters results in oxidation of organic
compounds and reduction of the solution aggressiveness. Ultrasonic
radiation accelerates olefin/hypochlorite interaction and decreases corrosion
of steel equipment of drain system.

Keywords: waste waters, ultrasonic treatment, corrosion aggressiveness,
potentiodynamic polarization,
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EXPERIMENTAL STAND
FOR THE STUDY OF WATER DISTRIBUTION DEVICE
COOLING TOWERS

Orel V1., Lesyuk I.M., Strogush R.M.

Experimental stand on PVC-U plastic pipes (NIBCO company) was
mounted. Its consists of main pipe, branches and nozzles. Network scheme
is orthogonal. Water distribution device of cooling tower is under pressure
sprinkler.

A flow of water occurs when the circulation using a pump
(GRUNDFOS company).

To control the flow of water through the nozzle are valves installed in
branches.

The technique of carrying out experiments developed and evaluated the
accuracy of determining the water flow through the nozzles.

Keywords: cooling tower, water distribution device, main pipe, nozzle.
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MINERAL WATER: UTILITY AND THEIR USE IN
RECREATIONAL CENTERS OF THE CARPATHIAN REGION

Vavryshchuk N. And., Hnyluanska A. F., Kosmatska V. L., students,
Bomba M. J., Professor, D. S.-G. PhD
Lviv Institute of economy and tourism, Lviv

Studied mineral medical-table water in the spa facilities Carpathian
region and their physiological effects on the human body. Characterized
types of medical-table water and determined how their dosage and use in
various diseases.

Keywords: mineral water, disease, prophylactic properties, sources,
sources of mineral waters, recovery.
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WATER PURIFICATION AT THE ENTERPRISES OF PUBLIC
CATERING

Darshina N. I. chemistry teacher, methodist-teacher, Tsobenko J. P., physics
teacher, teacher of the highest category, Vysotskaya L. E., the candidate of
pedagogical Sciences

Water quality can not affect the taste and aroma of food. At the catering
industry water should be cleaned of dirt: mineral, biological, organic.
Different methods are used to obtain safe water. We suggest the most
advance method — water purification by ultraviolet filter. Chromosomes of
microorganisms are destroyed by this method; they lose the ability to
reproduce, destroyed spores and pathogenic bacteria which are not
destroyed even by chlorination. The taste of food, cooked on clean water,
does not spoil. UV water filtration is a safe, eco-friendly to the
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environment, health standards are kept. Clean water provides good
reputation and many customers to a restaurant, bar or cafe.
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ANOLYTE — AS ANATURAL ANTIMICROBIAL
AGENT FOR FOOD

Bal-Prylypko L.V., Doctor of Technical Sciences, Professor, Leonova B.1.,
Candidate of Technical Sciences, assistants, Titarenko B.S., Tarasova A.U.
masters

Water - the most common and most mysterious chemical compound on
the planet. Activated water environment - a solution obtained by electrolysis
in diaphragm electrolyzer. Anolyte - is environmentally safe disinfection
means having a life that is necessary for the process of disinfection. Anolyte
has a universal spectrum of action, acting on all the major systematic groups
of microbes (bacteria, fungi, viruses and protozoa) without harming human
tissue cells and other higher organisims.

Keywords: Water, anolyte, activated water environment, disinfection,
water activity.

References

1. Ashbah D.S. "Live" and "dead" water - the latest of modern medicine
/ D.S. Ashbah. - SPb. : Peter, 2008. - 160 p.

2. Babtsova N.F., I.LF. Komarov Experience using STEL in the surgical
department. The Second International Symposium. Electrochemical
activation. Proc. reports and summary reports. p.1. 1999. - S.131-132.

3. Bahir V.M. Theoretical aspects of electrochemical activation. The
Second International Symposium. Electrochemical activation. Proc. reports
and summary reports. p.1. 1999. S.39-49.

4. Leonov B.I., Bahir VM. Vtorenko V.I. Electrochemical activation in
practical medicine. / Second International Symposium "Electrochemical
Activation" // Proc. rep. and brief reports. CH.1.M.1999. S.15-23.

5. Toropka V.V. Altshul E.B., Peresypkin O.I. The pharmacological
efficacy of anolyte and the ANC on the mucous membranes of the oral
cavity / Second International Symposium "Electrochemical Activation" //
Proc. rep. and brief reports. CH.1.M.1999. S.93-95.

208



6. Toropka V.V., Altschul E.B., Toropkova E.V. Toxicological
characterization of drug catholyte / Third International Symposium
"Electrochemical Activation" // Reports and brief reports. M.2001. S.57-62.

ACTIVATED CHARCOAL IN WATER TREATMENT IN THE
PRODUCTION OF ALCOHOLIC AND SOFT DRINKS

Yulia Yurtchenko, Pavel Savluk, Iryna Samchenko, Svitlana Oliinyk, k.t.s.,
associate professor

National University of Food Technologies, Kyiv

The objects of research were: drinking water and prepared water,
activated carbon brand Silcarbon K48spezial and Filtrasorb F-300 (control).

At the expense of improved physical and mechanical and sorption
characteristics of the activated carbon Silcarbon K48spezial in comparison
with control sample is reduced water consumption for preparation, volume
increase and quick washing in 1,2 ... 1,5 times while prepared specific
volume of water increases by 25 ... 40%.

Conclusion: the studied active carbon Silcarbon K48spezial is
perspective for use in water treatment that will improve the quality of the
finished alcoholic and soft drinks.

Keywords: water, beverages, activated carbon, filtration, adsorption
materials.
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NATURAL MATERIALS IN TECHNOLOGY OF PRODUCTION
BEVERAGES

Lesia Tarasyuk, Iryna Samchenko, Taisiya Siver, Kateryna Korenchuk,
Svitlana Oliinyk, k.t.s., associate professor
National University of Food Technologies, Kyiv

The quartz sand is using for mechanical filtration of water and water-
alcohol solution according to the Operational Regulations. It is established
that after application of new quartz sand there is increased turbidity,
hardness, alkalinity, of iron, silicates, ortho and polyphosphates in prepared
water.

The objects of research is: water of drinking and prepared water,
filtration materials: an obsidian, a natural opal, an almandine, a chalcedony
quartz. The quartz sand used as the References sample.
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Application investigated filtration materials for filtration of water and
water-alcohol solution increases the specific volume of the filtrate in 1.2 -
2.0 times.

Keywords: water, water-alcohol solution, mechanical filtration,
chemical resistance.
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WASTEWATER TREATMENT OF FOOD INDUSTRY WITH
LOCAL TREATMENT PLANTS

Gres A.V, Samohvalova A.I.

In the article the problem of upcast of unfinish effluents of food industry
is analysed in natural water objects. Solution of this problem offers due to
application of local sewage treatment plants. Processes over, that are used at
primary and secondary treatment of effluents of food industry, are also
brought.

Keywords: wastewater, food industry, local treatment facilities,
processing equipment, primary treatment, secondary biological treatment.
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ANALISIS OF THE QUALITY OF WATER ODESSA, WHICH WAS
A SECONDARY WATER TREATMENT OF VARIOUS BRANDS

Denysenko O.0., Romanchuk M.E., ph.doctor, Polishuk A.A., ph.doctor
Odessa State Environmental University, Odessa

The article presents the resultats of experimental research of water
quality analysis Odessa, which was a secondary water treatment of various
brands. The analysis was conducted on the basis of central chemical and
bacteriological laboratory "Infox" branch "Infox Vodokanal". Investigated
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following samples from: TM "Artemivska" TM "Cascade" TM
"Mykolynska" TM "Subbota" and TM "Grandwater".

Keywords: tap drinking water, secondary water treatment, quality
analysis, physiological usefulness, quality standards.

PRODUCING OF ELECTROCHEMICAL PROTECTIVE
COATINGS AND INVESTIGATION OF THEIR PROPERTIES IN
AGGRESSIVE MEDIA

Kozynec’ A.Yu., Kuznecova 1.0, Vikul S.I., Yanchenko KA,
Odessa National Academy of Food Technologies, Odessa

Compositional electrochemical coatings Ni-B and Co-B, possessing
higher wear stability were developed. With a help of electronographic and
X-rays-structural researches a phase composition of obtained coatings was
determined. Electrochemical researches of compositional coatings’
anticorrosion stability were conducted in solutions of acetate,
orthophosphate and chloride acids. Electrochemical researches’ analysis
displayed, that compositional electrochemical coatings increase
anticorrosion stability of carbonic steel and therefore the stability of tinplate
in aggressive cunning mediums.

Keywords: compositional coatings, corrosion, metal package.

IMPROVEMENT OF WATER ON USE FOOD BUSINESS

Kutsolabska M. V., bachelor, Kovalenko O. O., Doctor of Engineering,
Senior Research Fellow
Odessa National Academy of Food Technologies , c. Odessa

The report shows the feasibility and possible ways to improve the
production of food enterprises. It was shown that reducing water
consumption on one of the existing enterprises producing soft drinks can be
achieved through the organization of local wastewater treatment. A
fundamental technological scheme of sewage generated during the
regeneration of the filters in the line of water treatment .

Keywords: water consumption , waste water , sewage treatment , water
use efficiency
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IMPROVING THE TECHNOLOGY OF SOFT DRINKS

Manova Y. O.; Kovalenko O. O.
Odessa national academy of food technologies, Odessa

The report shows the prospects and features of the soft drinks
production in the domestic food enterprises. The above features of the effect
of different impurities on water quality of such drinks. An analysis was
conducted of water quality in the water source at one of the existing
enterprises for the production of packaged mineral water. By comparing
water quality parameters with existing regulatory requirements for water for
soft drinks found that they do not meet certain standards. It was suggested
technical solution for improvement of the existing water treatment
technologies.

Keywords: soft drinks, water, quality, water preparation

CHEMICAL COMPOSITION OF ENERGY DRINKS AND THEIR
IMPACT ON HUMAN HEALTH

Krivokhigenko O.V., Lyashan A.G., Stakhurskaya Y.A., stud.,
Malinka E.V., associate professor, cand. chem. sciences

Energy drinks contain stimulant drugs, chiefly caffeine, so there are 60-
110 mg of caffeine in the cup of soluble coffee, in the jar of power drink 1s a
from 50 to 100 mg. Possible day's dose of caffeine makes 300 mg. The
extracts of guarana, tea or mate are also used. The active components of the
extracts are caffeine and other stimulators: theobromine (alkaloid of cacao)
and theophylline (alkaloid of tea). Energy drinks contain vitamins,
carbohydrates (glucose, saccharose) (10 - 15g /of 100 g product), food
additives, carbonated water. Excessive or repeated consumption of energy
drinks can lead to cardiac arrest, headaches and migraines, increased
anxiety, type 2 diabetes, drug interaction, addiction, risky behavior, jitters
and nervousness, vomiting, allergic reactions, high blood pressure, niacin
overdose, stress hormone release.

Keywords: energy drinks, caffeine, theobromine, alkaloids.
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