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YCOBEPWEHCTBOBAHUE TEXHOJTOMMN KOMMNOCTUPOBAHUA NMULLEBbIX
OTXOAOB B CUCTEME YINPABJEHUA 9KONIOMMYECKOW BE3OMNACHOCTbIO

IMPROVEMENT OF THE FOOD WASTE COMPOSTING TECHNOLOGY
IN THE ENVIRONMENTAL SAFETY MANAGEMENT SYSTEM

O. A. Caz0eesa, I. B. Kpycup
O. Sagdeeva, G. Krusir

Odecckasi HayuoHanbHas akademusi nuuesbIx mexHosoaud,
2. Odecca, YkpauHa
sagolanis@ukr.net

Odessa National Academy of Food Technologies,
Odessa, Ukraine

PaboTa nocBsIeHa peIeHNUI0 HAyYHO-TIPAKTUYECKOI 3a1aql MOBBIMIECHHS YPOBHS JKOJIOTHYECKOH Oe3omac-
HOCTHU OBITOBBIX CBAJIOK ITyTEM BHEIPEHHs YCOBEPLICHCTBOBAHHOI TEXHOJIOTMM KOMIIOCTHPOBAHHMS IHUIIEBOM CO-
CTaBIISFOLICH TBEPABIX MyHHULUIAIBHBIX 0TX040B. OOOCHOBaHHO BHECEHHE B KOMIIOCTHYIO CMECh MHHEPAIBHBIX
W MHKPOOHOJIOTHYECKUX J0OABOK, IOBBILIAONIEe MUKPOOHYIO aKTHBHOCTh Ha HAa4aJIbHBIX CTaIHAX HpOLecca.
JlokazaHo, 4TO HPOLECC CO3PEBaHMs KOMIIOCTA MPY BHECEHHN MHUHEPAIBHON 100aBKU yCKopseTcs B 2,2 pasa Ipu
TepMO(IIBHBIX YCIOBHAX U B 1,4 paza - mpu Me30(UIBHBIX, a IPH BHECEHUH MHUKPOOHMOIOTHYECKON NO0OaBKH —
B 3,3 u B 2,1 pa3a coOTBETCTBEHHO. Peanyn3anus yCOBEpLICHCTBOBAHHOIH TEXHOJOIMH KOMIIOCTHPOBAHUS ITHIIE-
BOHM COCTaBIISIOLICH TBEPIBIX MYHHIMIIAIBHBIX OTXOIOB MO3BOJIUT YMEHBIIUTH 00BEMBI CKIaUPYEMBIX OTXOJIOB,
BBIOPOCHI TAPHUKOBBIX Ta30B, IIOBBICUTH YPOBEHb 9KOJIOTHYECKOH OS30IIaCHOCTH M MOJIYYUTh OPraHOMHHEPAIbHOE
yIoOpeHHe BEICOKOTO KayecTBa.

The work is devoted to solving the scientific and practical problem of increasing the environmental safety level
of household landfills by introducing an improved composting technology for the food component of municipal solid
waste. It is justified to introduce mineral or microbiological additives into the compost mixture, which increases
the microbial activity at the initial stages of the process. It is proved that the process of compost maturation with
the addition of mineral additive is accelerated by 2.2 times under thermophilic conditions and by 1.4 times under
mesophilic conditions and when a microbiological additive is introduced by 3.3 and 2.1 times, respectively. The
implementation of improved technology for composting the food component of municipal solid waste will reduce
the stored waste’s amount, greenhouse gas emissions, improve environmental safety and obtain high-quality
organomineral fertilizer.

Knioueswvie cnosa: 3xonormyeckast 0€30mMacHOCTb, TEXHOIOT U, KOMIOCTHPOBAHUE, MUHEPAIbHAs 1 MUKPOOHNOIOTH-
Jyeckast J00aBKH, Me30(PHITbHBIE, TEPMODHIIIBHBIC YCIOBHSI, TINIIEBAsT COCTABIISAIONIAST OTXO/IOB.

Keywords: environmental safety, technology, composting, mineral and microbiological additives, mesophilic,
thermophilic conditions, food component of waste.
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VYrpaBieHue 0TXOaMH OCTAETCs OTHOM M3 IPHOPUTETHBIX c(hep 0OIIEeCTBEHHO-TIPABOBOM NEATEILHOCTH M SKOJIO-
TMYECKO 0E301acHOCTH Pa3BHUTHIX CTPAaH B JIByX OCHOBHBIX KOHTEKCTaX: OXpaHa OKPY’Karollel Cpeibl U COXpaHCHHE
pecypcHoro norexunuana. Ocodyro SKOIOrHYECKyI0 OIaCHOCTh IPEACTABIIAECT HAKOIICHHE TBEP/IbIX MyHUIIUNAIBHBIX OT-
x0710B (nanee—TMO) Ha monuronax u cpajikax usz-3a cneuupuanoctd TMO cpenu Apyrux BUAOB OTXOOB: TeHETHYECKU
CBOWCTBEHHOH MM XHMHUYECKOH HEOTHOPOJHOCTH, JIOKAITU30BAHHOTO PACIIOIOKEHHS U JOJITOBPEMEHHOTO HEraTHBHOIO
BO3ZCICTBHS Ha OKpYXarollyto cpexy. OTCyTCTBHE MEXaHH3MOB COPTHPOBKH M BTOPUYHOH IepepaboTKH B COBPEMEH-
HBIX YCJIOBHUSIX ITOATBEPIKAACT aKTyaJIbHOCTB MpoliieMbl oopamienust c TMO B MecTax uX ()akTHUECKOTO CKJIAJIMPOBAHUS
1 OMpe/esIeH s DKOJIOTHUECKHUX ACTIEKTOB CBAJIOK C IIEJIBI0 MX KOHTPOJISI U HOPMHUPOBAHMS.
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Ha ropozckux cBaikax €KEroJHO HAKaIUIMBAIOTCSI COTHU ThICSAY TOHH MYHHUIIMIAIBHBIX OTX0H0B. MecToHaxoX1e-
HHE, 00yCTPOHCTBO M YCIOBHS SKCIITyaTalliy OONBIIMHCTBA MECT YJAJICHHUS OTXOA0B HE COOTBETCTBYIOT HOPMATHBHBIM
TpeOOBAHUSIM, UTO MOBBIIIAET SKOJIOTHIECKYIO OITACHOCTh 3THX 00beKTOB. B Ykpanne HacuntsiBaeTcs okono 2000 rmo-
JIOOHBIX 00BEKTOB, KOTOPHIE OBUIM B CBOE BPEMsI OPIaHM30BaHbl 0€3 COOTBETCTBYIOIUX IIPOCKTOB U HH)KCHEPHO-THJIPO-
TeOJIOTMUECKUX M3bICKaHui. OCHalleHHbIe 0e3 COBPEMEHHBIX WH)KEHEPHO-IKOJIOTMYeCKUX TpeboBanuii, cBanku TMO
SIBJISIFOTCS MOIHBIMU MCTOYHUKAMU 3arpsisHEHHsT arMocepbl, THAPOChEpBI U IOYB.

Takum 00pa3zom, BO3HUKAET HEOOXOANMOCTb COBEPILICHCTBOBAHUS CYIIECTBYIOMINX U pa3pabOTKH HOBBIX TEXHOJO-
THYECKUX PEIICHUH IO MOBHIIICHUIO YPOBHS IKOJIOTHUYECKOH Oe3omacHoCTH cBasiok TMO, KoTopeie (QYHKITHOHHPYIOT
B coBpeMeHHBIX ycnoBusiX. [lockonbky 10 40% TMO oTHOCHTCS K OPraHUYECKHM, JIETKO pazjiararolluMcsl OTXO[aM,
M3BJICYCHHUE 3TOI YaCTH OTXOJIOB CO CBAJIOK 32 CUET KOMITOCTUPOBAHMS U PeoOpa30BaHKs BO BTOPHYHBIA MaTepHaIbHBIN
pecypc O3BOJIUT CYIIECTBEHHO YMEHBIIUTD SKOJIOTHYECKYIO Harpy3Ky (haKTHUECKH Pa3MEIICHHBIX U ITOTCHIIHAIBHO 3a-
IUTAHUPOBAHHBIX CBAJIOK HA OKPY’KAIOILYIO CPEy.

A3poOHOE KOMIIOCTHPOBAHHUE SBIISIETCS OIHON M3 JIydIINX HauOoJiee JOCTYIHbBIX TEXHOJIOTHH Ul HHTETPUPOBAHHOMN
CHCTEMBI YIPABICHHS OTXOAAMH 32 CYET MHUHMMM3AIUK aHTPOIIOTCHHOTO BO3JICHCTBHSI HA OKPY’KAIOIILYIO CPEMy, COOTBET-
CTBUSI HOBEHIIIIM OTEUYECTBEHHBIM M 3apyOeKHBIM pa3padoTKaM, SKOHOMUYECKOH ¥ MPAKTHUECKON MPHEMIEMOCTH TEXHO-
sorun. OHAKO, KOMITOCTUPOBAHHE XapaKTEPU3yeTCsl OTHOCHTEIFHO HEBBICOKOH TTOITYJISIPHOCTBIO TI0 CPABHEHHUIO C APYTHMHA
METOJJaMH yTHIIN3ALIN OTXO/I0B N3-32 PsiJia €r0 HEJI0CTAaTKOB, TAKUX KaK JUTMHHBIA MPOM3BO/ICTBEHHBIHN IIMKII M HHOT/IA MOy~
YeHure MPOoyKTa HecTaOMIBHOTO KauecTBa. B HaydHBIX TPy/ax COBPEMEHHBIX HCCIIEIOBATEINEH MPOIecca KOMIIOCTUPOBAHHUS
KaK paroOHAIBHOTO CIIOC00a YIPABICHHUs OTXOaMH MHOTO BHIMAHMS YIEJICHO BOIPOCAM TEXHOJIOTUH KOMITIOCTHPOBAHM,
MEXaHU3aUN TPUTOTOBIICHHUS CyOCTpara, ONTHMH3AINH YIIPABISIEMBIX TTApaMeTPOB MPOTEKaHMs Iporiecca, 0(hOpMICHHIO
OypTOB, cocTaBy CyOCTpaTa ¥ COOTHOIICHHIO OCHOBHBIX IIMTATENBHBIX BemlecTB B HeM [1]. Tak, yckopeHue mporecca KoM-
TIOCTUPOBAHUST MOXKET OBITh JJOCTHTHYTO Pa3iM4HBIMHU IyTSIMH, TAKUMH KakK pa3padoTKa BBICOKOI((EKTUBHBIX araparoB
KOMITIOCTHPOBAHUSI 1 K3MEHEHHE OMOTHUECKUX WM aOMOTUUYECKUX TTapaMETPOB TEYEHHMSI IpOIIecca.

Llenbro paboTHI SIBIISIETCS TTOBBIIICHUE YPOBHS AKOJIOTHUECKOH Oe3onacHocTH cBajgok TMO nyTem BHeIpeHHs yCo-
BEPIIIEHCTBOBAHHOM TEXHOJIOTHM KOMITOCTHPOBAHMS MUIIEBOH cocTanisomeid TMO.

OO0BEKTOM HCCIEOBAaHMS B paboTe SBISIETCS MPOIIece dKoJIorndeckn Oe3onacHoro obpamenns ¢ TMO B ycinoBusx
(YHKIMOHHUPYIONIMX CBAIOK WM MOJUTOHOB. [IpeaMeToMm mcciieoBaHus SIBISIETCS MTOBBIIIEHHE YPOBHS YKOJIOTMYECKOH
0€3011aCHOCTH CBAJIOK ITyTEM yCOBEPIICHCTBOBAHMS TEXHOJIOTU KOMIIOCTHPOBaHMs IHIIEeBoH cocTasisttomeit TMO. Me-
TOJIbI OKCTIEPUMEHTAJIBHBIX CCIIEJOBAHUH BKITIOYAJIM MaTeMaTH4YeCKOe MOJICIIMPOBAHUE, CTATUCTUYECKH BEPOSITHOCTHBIC
METOAbI, CTAHAAPTU3UPOBAHHBIC XUMUYECKHEC, 6PIOXI/IMI/I‘-ICCKI/I€, (I)I/I?)I/IKO-XI/IMI/I‘ICCKI/IC u MI/IKp06HOHOFI/I‘IeCKI/Ie METOAbI.

AHanuTHYecKUM 0030pOM KOHIENTYaJIbHBIX BOIIPOCOB IO YMPABICHUIO 3KOJIOTHUECKON 0E30MacHOCTBIO CBAJIOK
TMO [2-4] ycTaHOBJIEHO, YTO CETOAHS OTCYTCTBYET KOHIIETIHS MOCTPOCHHS CHCTEMBI YIPABICHHUS SKOIOTHYECKOM
0€301aCHOCTBIO CBAJIOK, OCHOBAaHHAsI HA Y4€Te OCHOBHBIX BXOAAIINX, UCXOSIINX U PUCKOBBIX IKOJIOTMYECKUX ACIICK-
ToB. [I03TOMY OLICHKY M NPOTHO3UPOBaHKE ypOBHEW omacHOCTH cBaoK TMO CTOMT peajn30BBIBATh C MPUMEHEHHUEM
KOMIDIEKCHBIX METOJIOB, YTO IMO3BOJHT KiaccuduimpoBars Mecra ckiaaupoBanus TMO ¢ y4eToM KOMIUIEKCHOCTH MX
BIIMSTHUSI HA KOMITOHEHTBI OKpy»Katomieil cpezbl. [ 000CHOBaHMs TEXHOJIOTUH O0paIlleHUs C OTXO/IaMH OCYIIeCTBICHA
OLIEHKa HKOJIOTUYECKON OMAaCHOCTH CBAJIOK, KOTOpasi peajin30BaHa B paboTe uepes onpeeneHne 00beMoB METaHOO0pa-
30BaHMsA. {1 oneHKH BBIOPOCOB MeTaHa oT cBaoK TMO HCTOMb3yeTcst METO BTOPOTO YPOBHS ICTATHM3AMN — METO]
3aTyXaHHsI IEPBOTO TOPsI/IKa, KOTOPBIM Ipe/aracT HHANBHAYAIbHBIA pacueT ISl KKI0H KaTeropuy OpraHndecKux oT-
XOZI0B, CTPYIIIIHPOBAHHBIX B 3aBHCUMOCTH OT CKOPOCTH Pa3JIOKEHHUS U COJCPKaHUsI OPraHWIECKOTo yIliepoya.

Pacuer BbiOpocoB Metana co cBasiku THO-1 «Jlansauiikue kapbepbi» (Onecckast 00J1acTh) U3 MacChl OTXO/IOB C ITH-
IIEBOM COCTABISIIONIEH U O3 Hee JIOKa3bIBACT, YTO U3BSITHE MMUILEBBIX OTXOJ0B TIO3BOJIUT CYIIECTBEHHO COKPATUTH 00b-
embl MeTana — oT 20 1o 40%. Ha puc. 1 mokaszano, 4to 6€3 BHEAPSHUS TEXHUKO-TEXHOIOTHUECKUX MEPOTPHUATH O CKIIa-
JIMPOBAHUIO OTXOOB HA CBAJIKE M 0€3 yIpaBJICHNS IIOTOKAMH OTXOJIOB 00BEMBI METAHA BO3PACTYT B JIBA pa3a B TCUCHHE
crretytomero aecaruietus. [Ipu BHeApeHNN COBPEMEHHBIX TEXHOJIOTHH B chepe 0OpalieHus ¢ 0TX0laMi YMEHBIICHHE
U TIOCIIeIYIOIee NCYE3HOBEHHE MACChI OTXOI0B ITO3BOJIT BTPOE COKPATHUTh O0BEMBI METaHa M JPYTHUX MAapHUKOBBIX I'a-
30B, & IPH U3BSTHHU MUILIEBOH KOMIIOHEHTBI U3 MAaCChl OTXO/IOB — B 6-7 pas.
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Pucynox 1 — Jlunamuxa éviopoca memana co céanxu TMO ¢ nuwesoti cocmasnsiowseti (1) u 6e3 nee (2) npu coxpanenuu
MeHOEeHYUU IKCHLYaAMayuu C8AIKU (@) u npu 6HeOPEHUU KOMROCIUPOSAHUS NUULEE0T COCIMAGIsIIouell omxo00s (6)

HpOBe,Z[eHHOG HCCIICAOBAHNC Ha OCHOBE ITPOTHO3HBIX OLICHOK BIIMAHUA CBAJIOK TMO Ha KOMITOHEHTBI OprX{aIOH_ICf/'I
Cpe€Abl YCTaHABIMBACT (bOpMHpOBaHI/IC BBICOKOI'O YPOBHS (baKTH‘-IeCKOﬁ u HOTGHHHaJ’[LHOﬁ JKOJIOTHYECKOM OIMacHOCTHU
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1 [I03BOJISIET 000CHOBATH CIIOCOOBI €r0 CHIKEHHS HA OCHOBE KOMIUIEKCA TEXHUKO-TEXHOJIOTMYECKUX PELICHHUH 10 YIIpaB-
JICHUIO 9KOJIOTUYECKOH O€30MacHOCTHIO.

Jnist ony4eHust BEICOKOA((PEKTHBHOTO cItoco0a KOMIOCTHPOBaHMs opranndeckoil yactu TMO, B yacTHOCTH, NH-
IIEBOH COCTABIISIONICH, HEKOHTPOIMPYEeMOe COpaKHBaHHUE KOTOPOW MMEET BBICOKHH MOTEHIMAJI METaHOOOpa30BaHM,
ObLTH anpOONPOBaHBI BO3MOXKHOCTH YCKOPEHUS IIPOLiecca KOMIIOCTHPOBAHUSI OPraHUYECKUX OTXOJOB 3a CUET BHECCHUS
MHKPOOHOJIOTHUECKHX U MHHEpAIbHBIX 100aBOK. B paboTre mpoBeseHO KOMIUIEKCHOE HCCIIEIOBAHUE MPOLIECCOB KOM-
MOCTUPOBAHMS MHUIIEBON cocTaBistonieii TMO, ocCHOBaHHOE Ha MHUKPOOHOJOTHUECKHX METO/AX, KOTOPOE TO3BOIHIO
000CHOBATH IIEIeCO00Pa3HOCTh U IPPEKTUBHOCTH COBEPIIICHCTBOBAHUS TEXHOIOTHH KOMIIOCTHPOBAHUS MHIIIEBON CO-
craistomet TMO ¢ no6aBneHneM MEKpOOHOIOTHYECKIX M MHHEPAJIBHBIX JOOABOK.

B nenom, 3aBepIiieHHOCT Ipoliecca KOMIIOCTHPOBAHUS XapaKTEePU3YETCsl IBYMsI MOHSATHAMH — «CTaOMIBHOCTHY
U «3PENIOCTb» KOMITOCTA, KOTOPbIe, HECMOTPSI HAa CBOM KOHIIENTYaJIbHbIE Pa3iIMyKs, OJJHOBPEMEHHO HCIOJIB3YIOTCS IS
OIIpe/IeNICHNUS] CTETICHN PA3JIoOKEHUsI OPraHUUECKHX BEIECTB B IpOIiecce KOMIIOCTHPOBaHus. B pabore uccienoBanuch
TapaMeTphl, MO3BOJIAIONINE OLIEHUTh KaK MHTEHCUBHOCTD Pa3/IOKEHUSI OPraHUYIECKUX BELIECTB (TeMIeparypa, Coaepixa-
HHE PaCTBOPUMOTO OPTaHNYECKOTO YITIEPO/a 1 aMMOHHIHOTO a30Ta), TaK ¥ €r0 CTa0MIBHOCTD (PECTIMPATOPHAS ¥ IEJITI0-
JIO30JIMTHYECKAs! aKTUBHOCTD, YUCICHHOCTD OaKTepuii 1 MUKPOMHIIETOB) | 3penocTts (pH, GUTOTOKCHYHOCTB).

Pesynbrarsl uccieoBannii u3amMeneHus: pH koMnocTupyemMoi ¢ MUHEpaIbHOM 1 MUKPOOHOJIOTHYECKON 1o0aBKaMu
CMECH TIpe/ICTaBIeHbI Ha puC. 2. VI3 omyueHHBIX JaHHBIX NCCIIEA0BaHMsI MOYKHO C/IEJIaTh BBIBOJ, YTO 3HaueHue pH, koro-
Ppble HaOIIOAIOTCS B ME30(MITBHBIX PEXKUMaX IPH BHECEHUH MUHEPAJIbHON U MUKPOOUOIOTHUYECKON T00ABKH, SIBIISIOTCS
OINITUMAJIbHBIMU JJIsl BBIPAIIUBAHMS PACTCHUI M COOTBETCTBYIOT TPEOOBAHMUSM, MPEABSBISIEMBIM K 3PEIIOMY KOMIIOCTY.
Crabunmzanys 1 1ake HEKOTOpOe CHIDKEHHE ypoBHS pH, KOTopoe 0TMEUeHO Ha MOCIIeIHEN Heslele, CKOPEe BCETO, SBIIS-
eTcsl pe3yabTaToM 00pa30BaHus TYMyCOOOpa3HBIX BEIIECTB, O YeM KOCBEHHO CBHUAETEIHCTBYET CTAOMIM3AIIHS COlepIKa-
HUsI OPraHNYECKOTO BEIIECTBA M PACTBOPUMOTIO OPraHUYECKOTO yIIepo/ia B 3TOT IIEPHOL.
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Pucyrnok 2 — Jlunamuxa usmenenus pH komnocmuoil cmecu ¢ MUHepanbHol (a) u Mukpobuonozuieckou (6)
o0obasxkamu 6 me30punvHom (2) u mepmo@uibHom pexcumax (3) no cpagHenuro ¢ KOHMpPOIbHIM 00pazyom (1)

IlIupoko pacpoCTpaHEHHBIM APaMETPOM IS OLIEHKH CTAOMIBHOCTH KOMIIOCTOB CIIY)KUT PECIHPALHs, KOTOpast
oneHmBaeTcs 1o Beraenernto CO,, I3MEHEHNE KOTOPOTO MPEACTaBICHO Ha puc. 3.
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Pucynox 3 — Uzmenenue omuccuu CO, 6 meuenue npoyecca KoMnocmupoeanus ¢ MUunepatbhot (a)
u Muxkpobuonoeuyeckot (6) oobaskamu 8 mesoghuivrom (2) u mepmogpunvrHom pexcumax (3)
10 CPABHEHUI ¢ KOHMpOobHbiM odpasyom (1)

HpeI[CTaBJ'IeHHbIe Ha pI/ICyHKe 3aBUCUMOCTU UBMCHCHUSA KOHL[eHTpaIlI/II/I COZ’ BBIACIISICMOIO B peaKTope, OT IJIUTECIIb-
HOCTH IpoIiecca OHOACCTPYKIIMU MTOKA3aTeIbHO IEMOHCTPUPYIOT U3MEHEHHS aKTUBHOCTH KOJIOHUH MHUKPOOPTaHM3MOB
[IPU KOMIIOCTHPOBAHMU. AKTHBHOCTH MUKPOOPTaHM3MOB 3HAYUTEIBHO BBIIIE B ME30(HIbHBIX YCIOBHSX [P BHECEHUH
KaK MUHEPAILHOM, TaK 1 MUKPOOHOIOTUYECKOH T00aBKH, OHAKO, BO BTOPOM Cilydae NpoueHT Bbinenehus CO, Ha BTo-
poii Henene B 2,5 pa3a MPEBHIMIACT YPOBEHb PECIUPATOPHON aKTHBHOCTH ITIPH BHECCHHH MHUHEPAJIbHOW TOOABKH, YTO
MOYXHO OOBSICHUTH BO3POCIICH YHCICHHOCTHIO KOJIOHHI MUKPOOPTaHU3MOB B KOMITOCTAX.

[Ipoananu3upoBaHHasi B Pe3yJbTare UCCICIOBAaHMS TUHAMHUKA TOKAa3aTeNICH 3pEIOCTH KOMIIOCTOB OTPaKaeT CTe-
[CHb CTA0MJILHOCTH U CO3PCBAHUS KOMITOCTHBIX CMECEH B KOHIIC KOMITOCTHPOBaHUs. Tak, 3peiocTh KOMIIOCTA Olle-
HUBAETCS MacCOBBIM COOTHOIIEHHEM B HeM obmiero yriepoaa u obmiero azorta (C/N). CormacHO MeXIyHApOIHBIM
crangapram nokaszaresib C/N Ka4eCTBEHHOrO KOMITOCTa He OJDKEH ObITh BbIle 3HadeHus 25. [ToigydeHHbIe OMbIT-
HBIM ITyTEM 3aBUCUMOCTH H3MCHEHHUS mmokazateneid C/N oT mpoJoKUTEIbHOCTA KOMITOCTHPOBAHUS C MHHEPAIBHOMN
U MUKPOOHMOIOTHYECKOM J00aBKaMHU JIOKA3hIBAIOT BRICOKYIO CTCIICHb CO3PEBAHUS KOMITOCTA B 000HX PEKUMAX, O YEM
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CBUJICTENILCTBYIOT 3HaueHus rokaszarens C/N Ha ypoBHE U MeHbIe 22, TOra Kak B KOHTPOJIBLHOM 00pasiie 3TOT Mo-
Ka3aresb JOCTUTaeT 3HadeHus 29,6.

Ha puc. 4 npejcrapieHa TUHAMHUKA U3MEHEHUsI MHIEKCA MTPOPAIMBAHUS — [TOKA3aTeIIsl YPOBHS (PUTOTOKCHYHOCTH
KoMItocTa. MI3BecTHO, 4TO MHJIEKC MTPOpAIIMBAHMs 3pEIoro komrocra coctasisier Oonee 80%. ITocie 6 Henens KoMIio-
CTHPOBaHMS KOMITOCTHI C BHECEHUEM MHHEPaJIbHBIX 1 MHKPOOMOIOTHYECKHX JJ00ABOK B ME30(MIBHBIX PEeXKUMAX Xa-
paKTepU3YIOTCs HHACKCOM mpoparnuBanus 6onee 100%, 4To CBUACTEIBLCTBYET O TOM, YTO OHH HE TOJBKO CBOOOIHBI OT
(UTOTOKCHHOB, HO M O0JIAAAI0T CTUMYIHPYIOLIMM JISHCTBHEM Ha MPOPAIIBAHHUE.
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Pucynok 4 — Jlunamura uzmenenus uHOEKca npopawuéanus npu KOMROCMUPOBAHUU C MUHEPAIbHOL (a)
u muxkpoouonoeuyeckot (b) dobaskamu 8 mezogunvtom (2) u mepmogpunoHom pexcumax (3)
1O CPABHEHUI0 ¢ KOHMPOIbHbIM 0Opazyom (1)

Hawubospiie 3HaYeHUsI HHICKCA IPOPAIMBAHKS HAOIIOIAIOTCS B TEPMOPHUIBHOM PEKUME TP BHECCHUH MHUKPO-
61OTI0TNUECKO J1I00aBKH, UTO OMPEEIET OOIBIIYI0 CTENEHb 3PEIOCTH KOMIIOCTA B YCJIOBUSAX KOMIIOCTUPOBAHHS IMEH-
Ho ¢ Hel. [Iporecc co3peBaHmst KOMITOCTA ITPH BHECEHUH MHHEPAIBHOM T00aBKH ycKopsieTes B 2,2 pa3a Impu TepMo(uiIb-
HBIX YCIIOBUSX U B 1,4 pa3a — mpu Me30(pMIIbHBIX, a IIPOLIECC CO3PEBAHNS KOMITOCTA IIPH BHECEHNH MUKPOOHOJIOTMYECKOM
J100aBKHM yckopsieTcs B 3,3 pasa 1npu TepMOQIILHBIX YCIOBHSX U B 2,1 pa3a — Ipu Me30(HIbHBIX.

B coBpeMeHHBIX YCIOBHSIX ITEpBOOUEPEHOM 3ajaueii 1 YKpanHbl B cpepe 0OpalieHus ¢ OTX0JaMU SIBISETCS
pexyibruBaius cBajiok TMO B acniekTe COOJIOCHHUS TPUPOJOOXPAHHOIO 3aKOHO/IATENbCTBA U MTOBBILICHUS YPOB-
Hsl DKOoJornueckoi 6e3zomacHocTy. [IporHo3Hast orjeHKa COKpalleHus: BEBIOPOCOB METaHa CO CBAJIKH MPH U3bATHH
MUIIEBOH COCTABIAIONIEH N3 KOMIIOHEHTHOTO COCTaBa OTXOJ0B IT03BOJIIET 000CHOBATH BHEIPEHHE OMOTEXHOJIOTH-
YeCKHUX MEPOTPHUATHI 10 0OPAIICHNIO C MUIIEBBIMU OTXO/aMH, YTO MO3BOJIUT YMEHBIINTE BHIOPOCH! ITAPHUKOBBIX
razoB Ha 20-40%.

[Ipu onpeseneHuy 3penocT U CTabMIILHOCTH KOMITOCTA, ITOJYYeHHOT'0 MIPYU KOMIIOCTUPOBAHHH TTHIIEBOW COCTAB-
msorieid TMO, 1enecoo0pa3Ho UCIOIb30BaTh Psii a0HOTHUSCKUX U OMOTHYECKUX 00X mokasareneid (pH, Bbiaese-
nue CO,, conepxanue OOIIETO YIIEpOaa M a30Ta), a TAKKe CHEMU(PUIECCKHE MOKA3ATENH 3PENIOCTH — COOTHOIICHHE
C/N 1 pUTOTOKCHYHOCTD. TeMmepaTypHBIi PeKUM SBISETCS OTHUM U3 PemIaromux (pakTopoB mporecca KOMIIOCTHPO-
BaHMs, IIOCKOJIBKY OIIPE/IENISIeT MUKPOONOIOTHUECKUH COCTAaB KOMIIOCTHPYEMOM cMeCH. DKCIIepUMEHTANIbHBIC JaHHBIC
MCCIICZIOBAHNS MTO3BOJISIIOT C/IEJIaTh BBIBOJ, YTO CO3PEBAaHHME KOMIIOCTA B TEPMO(MMIBHBIX YCIOBHSX 3aBepluaeTcs: Obl-
cTpee, 4eM B ME30(MIBHBIX, OJJHAKO B MPOMBIIUICHHBIX YCIOBHSX COONIOICHNE TEPMO(MIBHOTO PeXHUMa CO3PEBaHUS
KOMIIOCTHOM CMeCH Tpe6yeT SHAYUTCIIBHBIX OHCPICTUYCCKUX 3aTpat, YTO IMPOTUBOPEYUT Tpe6OBaHI/IHM pafuoHaJIBHOT'O
MIPUPOJIOTIONIb30BAHHS.

KommoctupoBanue numieBoit coctapistomeir TMO sgBiseTcs SpKUM IpUMEpPOM OHOTEXHOJIOTHI — KOMIUIEKCa
COBEpPIICHHBIX HHCTPYMEHTOB B CHCTEME YNPaBJICHHS 3KOJOTHUECKOH OE30MIaCHOCTHIO M yTHIM3aUN OTXO/O0B, T0-
CKOJIBKY MCITOJIb30BaHUE MUHEPAIBHBIX U MUKPOONOJIOTHYECKUX JJ0OABOK HE OKAa3bIBACT TEXHOICHHOT'O BO3/ICHCTBUS
Ha OKPYXKAIOIIYI0 CPe/y, MO3BOJISET MOJYYHTh OPraHO-MUHEPAILHOE YJ0OpEeHHE BHICOKOTO KauecTBa KaK KOHEUHBIH
MPOJYKT 1epepaboTKH, CHU3UTh T'OJJOBbIE 00bEMbI SMHUCCUU METaHA M IOBBICUTH YPOBEHb IKOJIOTHUECKOI Oe3omac-
HOCTH CBAJIKH.
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