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Hupi ¢imanns yuacnukam HayKo8o-npaKkmuuHoi Konghepenuyii
«Booa ¢ xapuosiit npomuciosocmi»!

Bowce  0samadysmy  maykoso-npakmuyHy — KoHugepenyito  «Boda 6  xapuosiil
npomuciogocmiy npogooums Hauia OoecbKa HAYIOHAIbHA AKAOeMis XAPpYOB8UX MEXHONO2II.
Ilposooumsv came y Omi, Komu 6ecv c6im 36epmac 0coOIUGY Y8a2y HA NpoOAIEMU UbO2O
HauyinHiwozo baezamcmea nawoi niawemu — BOJ/[U, y Oui, xonu eecv cgim sid3nauac /[eHvb
800HUX pecypcis, [lenb Boou.

«Kapanmunnui ¢hopmamy» nposedenns Kongepenyii 6dxce Opyauil pik nochiib He Modice
3aeadumu 0OMIHy iHpopmayicto, 0OMIHY HANPAYIOBAHHAMU | OYMKAMU K 3HAHUX (axieyie yici
2anysi, mak i noYamKieyis, wo poosims auule nepuii KpoKu y Ni3HaHHi 600U. Y nizuaumi, 8 1k020
He Mae Nowamky, i He modxce Oymu KiHysi — 600a OesKineuHa i Oe3yiHHa npocmo momy, wo
orcummsi 6e3 Hei' HeMONCIUBO, a 3aMIHU 800I He ICHYE.

Ilpo ye co6opame i yuacnuku Hauioi KOH@epeHyii, i y4acHuxKu 3 ycix Kpaiu ceimy, sKi
NPULMAOMb YYacmy y 3axX00ax, wo ix npogodsame niopo30itu Opzanizayii O6'conanux Hayiti 0o
Bceceimnvoeo [{us Boou, oegizom sxoeo y 2021 poyi ¢ « VALUING WATER» - «[JIHHICThH
BO/[U». Jlo peui, yyacmv Hawoi Axademii y maxux 3axo0ax 8i03HAYeHd CneyianbHUm
Cepmugpixamom UN WATER.

«Linnicmo 600u y 6cix ii mposasax mae Oymu y yeumpi yeacu YnpaeuiHyié 800HUMU
pecypcamu. Tomy, wo He posensioarouu 800y y 6CIiX ii NPOABAX | GUKOPUCTNAHHAX, HE MONCIUBO
AKICHO YNPAsIsamu 8600HUMU PeCypcamu — MaxKuil nioxio € npossom noaimudHoi Heobaiocmi ma
HesKICHO20 ynpaeninua. 1 3600umu yinHicme 600U 00 YiHU HA 600y 0e368i0n06I0ANbHO I
beszeny300» - came max poznouunaemocs Beecsimus donosioo OOH npo cman 600HUX pecypcis.
A0oice puzuku HeOOOYIHKU 600U V MUHYIL POKU — 5K HPUPOOHOI, COYIANbHOI | eKHOMIYHOL
YIHHOCMI — 3AHAOMO BeNUKI, W00 iX He nomiuamil.

1 ye mae npuseprymu ocobugy ysazy 00 emuxu 800U, Ky C1i0 68aHCAMU HAOBANCTUBOIO
VYMOBOI0  8UICUBAHHA Tlo0cmeéd. Becb mumynuti 00c8i0 ynpaeninHs 00380JIA€ 88addCAMU
OCHOBHUMU «THCmpymenmamuy emuxu 6oou (1) OCBITY i sionogione euxosanns y noeasi 00
800U, 00 BANHCIUBOCMI iT 30epedicen s, payioHalbHO20 YNPaesninHa i eukopucmanns, (2) HAVKY i
80Y008aHICMb HAYKOB020 NIZHAHHA Y OIAIbHICMbL NO CMBOPEHHIO MA NPOCYBAHHIO HOBUX
mexnonoeit ma (3) KVJIBTYPY sk ceidome po3yMiHHA YHIKATbHOCMI 800U ) 30epediceHHi,
BUJICUBAHHI M  3a0e3neyueHHi MatlOymHb020 JaHOCMBd, 6 OXOPOHI OO08KiLIL ma U020
OiopizHoMarimmsi, y 8i0n08i0ansHocmi 3a nompedu Hoocgepu.

Hawa rxonghepenyis maxoorc, mu énesneni, mac cnpusmu 6mMileHHIO Yux iHCMpPYMeHmIs,
aooice BOHA 0A€E MONCIUBICMb OOMIHY 00C8I00M ma idesamu, Cnpasoi BIOKpUBAE YIKABI ULIAXU
300715 PiUleHHs MaKoi adCIUB0i ma axmyaibHOi npooaemu K NOWYK ONMUMAIbHUX WLISAXI6
3a0e3neuents HaAcCeleH s AKICHOI0 800010, AKICHUMU NPOOYKMAMU XAP4UYBAHHS, NPULOMOGIeHUMU
Jiuue Ha AKICHIU 800I, ma AKICHUMU NepCneKmusamu cmeopeHHs npo0o8oIbyoi be3neku Kpaiu 6
yinomy. Pobomu yuacumuxie xougepenyii oocums pizHi — € pe3yabmamu 2IUOOKUX HAYKOBUX
00CHI0NCeHb | pO30YMIB, € 02140U CYHYAcCHUX oOxcepel iH¢opmayii, € yixasi nponozuyii ma
CYOJICeHHs, € nepwii «npoou nepa» cmyoeHmis, wo NPacHymb SUpiuy8amu CKIAOHI 3a0ayi
Xapuo60i i 600HOI 2any3ell.

Mu wupo 60auni nawum xoreecam i3 3BO Vkpainu, wo nputinaiu yyacme y pobomi
Hawioi ace 0sanaoyamoi Koupepenyii «Booa 6 xapuositi npomuciosocmiy i 00IYUAOMbCA, MU
81EBHEHI, 00 Ni020MOBKU Keani(hikosaHux (axisyie 3 6000nNi020mMosKuU, Ki Oy0yms aidepamu y
sUpiuLenHi OONIUUX «BOOHUX» NUMAHL 8)Ce CbO2O0HI I 8 NEPCHEeKMUSI.

baoicaro nnionoi pobomu, eenepayii nHosux ioeti ma NOWYKy WLIAXi6 iX piuleHHsA YCim
VUACHUKAM HAWOI eUMyuLeHo 3a0yHoi konghepenyii « Booa 6 xapuosii npomuciogocmiy!

3acTyHUK T'OJIOBH OPTKOMITETY,
IpOpeKTop 3 HayKoBOi1 pobotu OHAXT
K. T. H., IOLIEHT H. M. IloBapoBa
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UDC 628.161.2:546.72

REMOVEL OF IRON FROM WATER BY OXIDATION ON MAGNETITE

Tverdokhlib M., Cand. Sc. Tech., Gomelya M., Dr. Sc. Tech., Professor,
Shabliy T, Dr. Sc. Tech., Professor

Department of Ecology and Technology of Plant Polymers, National Technical University
of Ukraine "lgor Sikorsky Kyiv Polytechnic Institute”, Kyiv

Intense pollution of the surface and groundwater sources has led to deterioration in the
drinking water quality. Most water resources, including artesian wells, are contaminated with
iron compounds that accumulate in the human body and lead to the development of chronic
diseases. Usually, iron in natural waters may be present in concentrations from 5 to 20 mg/dm?.
According to WHO standards, iron content in drinking water is permitted only up to the
concentration of 0.3 mg/dm?®. The use of such water for drinking purposes without prior
purification is impossible. The vast majority of water's deironing technologies are obsolete. In
view of this, the search, development and implementation of efficient and energy-saving
methods for deironing of drinking groundwater remain important tasks in the process of water
treatment. That is why, the use of new high-performance materials with appropriate
characteristics is promising and appropriate.

The problem of extracting iron from natural and wastewater remains unresolved, despite the
large number of publications [1]. If the known methods of water deironing are considered, the
most common technique of groundwater deironing is the method of simplified aeration [2]. In
this case, the oxidation of iron in water is realized through the contact of water with air and its
subsequent settling and filtration. In recent years, research has been actively conducted on the
use of highly dispersed sorbents and catalysts that contain particles with magnetic properties.
Such materials show increased activity under the conditions of catalytic reactions and promote
acceleration of processes. One such material includes the nanoparticles formed on the basis of
ferrites. Sorbents synthesized due to iron oxide compounds are actively used in various chemical
technologies. It was found that magnetite (FesO4) nanoparticles show sorption activity against
heavy metal salts [3].

This is due to the fact that iron (1) and iron (I11) ions in the presence of oxygen can complete
the crystal lattice of magnetite. That is, activated adsorption can be observed. In addition,
activated adsorption is characterized by high activation energy and low process rates. On the
other hand, the magnetite particles are 7 - 10 nm in size, which means that they have a highly
developed surface. In [4] it was shown that the oxidation of Fe(OH). precipitate produces
magnetite FezO4. Thus, In this case, during the oxidation of iron on the surface of magnetite, a
significant part of it is included in the crystal lattice of the catalyst. Therefore, along with the
catalytic activity of magnetite, its sorption properties in relation to iron compounds in water can
be observed. The aim of this work was to study the oxidation of iron ions in the presence of
magnetite and evaluate the effectiveness of its use as a sorbentcatalyst for deironing of water.

It is known that the rate of iron (I1) oxidation in water increases not only with increasing pH
of the medium, but also with the use of catalysts. Even the products of iron oxidation can be
catalysts for the oxidation of iron (I1). Therefore, the efficiency of using magnetite as a catalyst
for the removal of iron ions from water was investigated. The experiment was performed
similarly to the previous studies, analyzing the samples of solutions for iron content every 30
minutes. As can be seen from Figure 1, when using magnetite in the amount of 100 mg/dm?, the
oxidation rate increased significantly. At an iron concentration of 5 mg/dm?®, its bulk was
oxidized in 30 minutes. At an iron (11) concentration of 15 mg/dm?, it was completely oxidized in
less than 120 minutes, at a concentration of 25 mg/dm?, the iron was oxidized in less than
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150 minutes, and at 30 mg/dm? in less than 180 minutes. At the same time, with increasing iron
concentration, the residual pH decreased the more, the higher the iron concentration was.
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Fig. 1. Change in the concentration of iron ions (1; 2; 3; 4) and the pH of the medium (5; 6;
7; 8) with time of mixing of solutions of iron (1) in tap water at initial concentrations of iron,
mg/dm?: 5 (1; 5); 15 (2; 6); 25 (3; 7); 30 (4; 8), at a dose of magnetite 100 mg/dm?®

When using iron in concentrations of 5 - 30 mg/dm?, the residual pH of the solutions
decreased from 7.75 to 6.62. Even higher oxidation rates of iron were observed when using
magnetite in the amount of 200 and 500 mg/dm3. At a dose of magnetite of 200 mg/dm?, at an
iron concentration of 5 mg/dm?, its complete oxidation was achieved in less than 30 minutes. At
a dose of magnetite of 500 mg/dm?, complete oxidation of iron was achieved in less than 30
minutes at iron concentrations of 5 and 15 mg/dm?®. Iron was oxidized fairly quickly at iron
concentrations of 25 and 30 mg/dm®.1t should be noted that at a dose of magnetite of 500mg/dm?,
effective oxidation of iron occurred at pH 5.70 - 6.05. It is obvious that magnetite is a complex
reagent with sorption and catalytic properties. This is due to the fact that iron (1) and iron (111)
ions in the presence of oxygen can complete the crystal lattice of magnetite. That is, activated
adsorption can be observed.

With increasing initial concentration of iron in solution, the time of complete purification of
water from iron increases. The rate of purification of water from iron increases along with the
dose of magnetite. At a concentration of magnetite of 500 mg/dm?® for 30 minutes, iron was
completely removed from the water at concentrations of 5 and 15 mg/dm?, and at a concentration
of iron ions of 25 mg/dm?® for 30 minutes, the degree of iron recovery was reached at 97.6%.

In general, If the results given above are considered, it can be said that when using magnetite,
the rate of oxidation and sorption of iron increases so much that in 30 minutes most of the
processes are completed. Therefore, when using magnetite at doses of 200 and 500 mg/dm?,
kinetic studies were performed with a time interval between the sample analyses of 10 minutes.
The results are shown in Figure 2. In this case, at a dose of magnetite of 200 mg/dm? and an iron
concentration of 5 mg/dm?, purification took place in almost 10 minutes.

Other experiments lasted 40 - 50 minutes. Within an hour, water purification from iron was
noted in all experiments. At a dose of magnetite of 500 mg/dm® (Fig. 2) only at an iron
concentration of 30 mg/dm3, the purification process lasted more than 40 minutes. In this case,
as in previous experiments, there was a significant acceleration of the process of removing iron
from water using catalyst sorbents.
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Fig. 2. Dependence of iron concentration (1; 2; 3; 4) and degree of iron extraction (5; 6; 7; 8)
from solutions of ferrous sulfate in tap water on the time of mixing of solutions at initial iron
concentration, mg/dm?®: 5 (1; 5); 15 (2; 6); 25 (3; 7); 30 (4; 8), at doses of magnetite 500 mg/ dm®
(Final pH: 7.24 (1); 6.90 (2); 6.79 (3); 6.24 (4))

Conclusion

It was shown that the magnetite Fe3O4 as a catalyst used for purification of water from iron
ions. As-prepared FesO4 nanoparticles were successful for agueous solution iron removal. Batch
experiments investigated the influence of pH, contact time and adsorbate/adsorbent
concentration on Fe?* adsorption. Experimental results suggest that the adsorption capacity of
Fez04 nanoparticles towards metal ions depends on the from the concentration of magnetite and
iron in water. The oxidation efficiency decreases with increasing iron concentration from 5 to
30 mg/dm®. Maximum iron removal occurred at pH>6. At magnetite dose of 200 mg/dm? and an
iron concentration of 5 my/ dm?, its complete oxidation was achieved in less than 30 minutes. At
magnetite dose of 500 mg/ dm?, complete iron oxidation was achieved in less than 30 minutes at
iron concentrations of 5 and 15 mg/ dm®. It should be noted that at a magnetite dose of
500 mg/ dm®, effective iron oxidation also occurred at pH 5.70 - 6.05. The value of the sorption
capacity of magnetite increases with an increase in the concentration of iron in the solution and
with a decrease in the dose of magnetite with an increase in the mixing time and the degree of
iron extraction. This is quite logical and fully corresponds to the ideas about sorption processes,
including activated adsorption. In conclusion, it is here demonstrated that the magnetite FesO4
nanoparticles can be efficiently used as an effective, convenient and low-cost material for the
removal and recovery of iron from water.

References

1. Khatri N. Recent strategies for the removal of iron from water: A review. / N. Khatri, S.
Tyagi, D. Rawtani // Journal of Water Process Engineering. — 2017. — URL:
https://doi.org/10.1016/j.jwpe.2017.08.015.

2. SBopcekuii B. T. [lepcnekTHBHI HaNpsIMKH OYHINCHHS CBEPUIOBUHHHUX BOJ Bif CIIOJYK
®epymy. / B. T. SBopcekuii, JI. B. CaBuyk, O. 1. Py6ait // Bicauk HY «JIpBiBChKa
nomirexuika».—2011. — URL.: http://ena.lp.edu.ua:8080/handle/ntb/10802

3. PamoBenunk B. M. 3actocyBaHHs (epUTHHX MaTepiajlliB B Mpoliecax OYHMIICHHS BOJU:
moHorpadis / B. M. Pagosenuuk, O. 1. IBanenko, 5. B. Pamosenuunk, T. B. Kpucenko — bira
Hepkpa: BunaBaunrso O. B. ITmonkiscekuii, 2020. — 215 c.

4. Rashid H. Synthesis and Characterization of Magnetite Nanoparticles with High
Selectivity Using In-Situ Precipitation Method [Enexrponnuii pecypc] / H. Rashid, M.A.
Mansoor, B. Haider // Separation Science and Technology. — 2020. - URL:
https://doi.org/10.1080/01496395.2019.1585876.

160



Tverdokhlib M., Gomelya M., Shabliy T.
REMOVEL OF IRON FROM WATER BY OXIDATION ON MAGNETITE ................ 158

Tpodimosuu O. C., Hurankosa C. B., /lemimena K. P., JIanina O. B.
KYJIbTYPA BOAOCITIOXKNBAHHSA B OAECBKOMY PEI'TOHI ............cccoeiinaan. 161

Fedenko Yu. M., Ozhinska A. O.
REGULARITIES OF COAGULATION PURIFICATION OF WATER BY IRON
SULPHATE COAGUL AN e 162

®ecuk JI. A., I'oayoosa /I. A., Copoxuna H. B., Kosaabuyk B. B., Cyxuna U. B.
BUOJIOTMYECKAS OUNCTKA CTOYHbBIX BO/I B IMCKOBbBIX BUO®PUJIBTPAX .. 164

Hanenko O. A., lesaresaposa JL. L.
CYYACHI METO/U 3ABE3IIEYEHHS BE3MEYHOCTI IIUTHOI BOJU ................ 165

Huxkano A. JI., Kpycip I'. B.
PO3POBKA MIDKHAPOJHOI'O CTATYTY INPUKOPJOHHNX I TPAHCKOPIOH-
HUX PIYOK TA PIYKOBUX CUCTEM YKPATHM ..........cooooiiiiiiiiiiiiiieeee 167

laecaamon C. C., beperosa O. M
HABIIIO «'OTYBATHW» BOAY AJIA BUITTUKU XJIIBA ..., 170

IleBuyk /. O., lankeBuu €. M.
TEHJEHIII BAKOPUCTAHHS BOJJHUX PECYPCIB B YMOBAX YPBAHIZALIL ... 172

Apuyk 0. A., Hoaimyk A. A.
KOPCTKICTb BOAU I BUPAXEHHA PE3YJIBTATIB ..o, 174

HAIIY KOH®EPEHIIIO HIATPUMAJIM. ... ..o 178

185



HAINY KOHOEPEHIIIO ITITPUMAJIH

+ ACOLJIAIISA BAPOBHUKIB BOJOOYNCHOI TEXHIKI
TA JOOUYMIIEHOI BOJAU (ABT)

CrBopena y 1999 porii.

3apeecTpoBaHa B YpaBiiHHA IOCTHUIlT Oecbkoi 001acTi.
Cainouro Ne 300 Bix 18.05.1999 p.

Konexrtuuuii wien MAHEBD 3 2000 p.

pesunent ABT — npodecop Bopuc Hocunosuu ITcaxuc
Mema i ocHo8HI HanpAMKU OiANbHOCHI:

e KoopauHaiiisi 3yCwib BITYM3HSAHUX BHUPOOHUKIB BOJAOOYMCHOI TEXHIKM 1 YHUCTOI
BOJIM; KOHCYJbTAIll 1 JormomMora GaxiBisM 3 po3pOOKH CUCTEM JOAATKOBOTO OUMILCHHS
BOJIH;

e BukoHaHHS HayKOBO-JOCHIJHUX pOOIT, MPOBEJIEHHS EKCIEePTU3U MPOEKTIB,
oprasi3zalis 1 MPOBEJCHHS CeMiHapiB, KOH(EPEHIliil Ta BUCTABOK, I1IrOTOBKA 1 BUJAHHS
iHpopManiifHuX MaTrepiaidiB Aig  (axiBIIB 1 HaceleHHs 3 MpoOJIeM OnTUMIzalli
B0OJ103a0€3IIeYCHHS,

e Po3BuUTOK Ta 3MIIIHEHHS 3B'SI3KIB 3 YCTAHOBAMHU MICIIEBOTO CaMOYIIPABIIHHS,
CaHITapHOI'O HaIJISIly, €KOOE3MEeKH 1 3aXMCTy MpaB CIOXKKMBAYIB LIOJI0 PIIIEHHS 3a1a4
onTuMizamii 3a0e3MeuyeHHs HaceleHHs MHUTHOK BOJOI0, PO3POOJEHHS MOTOMKEHUX
M1X0/IB Ta peKOMEH/IaIliil.

« TIB «OJECBKHM 3ABOJI MIHEPAJIbHUX BO/JI «KY SITbHUK»

[IpomucnoBuii po3nu MiHepaibHOT Boau «KysampHUK» po3modato B 1948 pori Ha
teputopii Kysmbauipekoro xypopty. A B 1961 poui mopsan i3 kypoptoM OyB
noOynoBaHui 3aBoJ| 3 BUMYCKY MiHepanbHOI Boau B ckioTapi 0,5 1. 3 1995 poky 3aBon
poznuBae Bojy B [IET-Tapy. 3apa3 Boja Bunyckaerbcs B msimkax 1.5, 0.5 ta 6 .

Ha croromni Opecbkuii  3aBox  MiHepanbHOi Boau  «KysiibHUK» - cydacHe
MIPUEMCTBO, 10 BiMOBIAE BCIM MIKHAPOJHUM BHUMOTaM BUPOOHHIITBA MiHEpATbHUX
BoZ. Ha mimnmpuemcTBi Ji0Th akpeauToBaHi B cucteMi YKpCEITPO mikpo6iosoriuHa ta
xiMiuyHa JabopaTopii, 110 OCHAI[eHI BHCOKOTOYHUM OOJIaJHAHHSAM Ta OOCITyTOBYIOTHCS
BUCOKOKBaJi(pikoBaHMM TiepcoHasioM. Ha 3aBojJii BCTaHOBJICHO BHUCOKHUHA pIiBEHBb
KOHTPOJIIO 3a sKICTIO mpoAaykiii 3 gorpumanHsMm BuMor JICTY Ta ceprudikarmii
YxpCEITPO. Iupektop 3aBoay «KysmeHuk» — Jlapuca CepriiBHa 3aiirieBa.

B acoprumenti 3aBoay wiHepanbHi Boau «KysubHuk», «KysmpHuk [leprmiiy,
«Cimeitna» 1 «Tonyc Kucnopony» - enuna B YkpaiHi NuTHA BOJIa, siKa 30arauyeHa KHCHEM.
Came Boma «Tomyc-Kucmopom» € HOBUM 1 YHIKQJIbHUM 3a CBOIMH BJIACTUBOCTSIMU
IIPOJIYKTOM, III0 Ma€ CTYIIHb 30araueHHs KucHeM Ha piBHI 150 mr/am® (MMOKa3HUK, SIKOTO
HE MOXYTh MPOJIEMOHCTPYBATH BUPOOHUKU MiHEPAIbHOI BOAM, IO 3MIHCHIOIOTH CBOIO
TUSUTBHICTD Y €BPONEHCHKUX JIEPIKABAX ).

Huctpu6’rotopom TJAB «Opecbkuit 3aBoa  MiHepalibHUX BoJa  «KysUIbHHK» €
Kopmnopariis «Ykpaincbki MiHepanbHi BOIu», 1m0 3 1994 poky mpaiftoe Ha yKpaiHCbKOMY
PUHKY Ta BKe 0arato pokiB € JiJepOoM MPOAaXy MiHEpaJbHUX JIIKYBaJIbHO-CTOJIOBUX BOJI.
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- AComiAnlIsA BUPOBHUKIB MIHEPAJTIBHUX
TA IMTHUX BOJA YKPAIHHA

Acormiariisi BApOOHUKIB MiHEpaIbHUX Ta MUTHUX BOJA YKpaiHU O]imiifHO posmodana
cBOI0 poboTy 24 ciunsg 2012 poky 3 METOI CTBOPEHHS HaAliHOI miaThopMu AJs
3a0e3neyeHHs JUHAMIYHOTO PO3BUTKY BUPOOHUITBA (hacOBAaHOT MPUPOJHOI MUTHOT BOAU
B VYkpaiui. [louecHuit mpesueHT Acoriaiii —10KTop MeIMYHUX Hayk, mpodecop T. B.
Crpukanenko. BukonaBuuii qupexrop Acomianiii — Oxcana @enopisHa bamOypa.

Acorrialiisi BApOOHUKIB MiHEPAIIbHUX Ta MUTHUX BOJI YKPATHU € UJICHOM
E€poneiicpkoi Penepanii BupoOHukiB bytuisoBanux Box (EFBW).

Micis Aconianii — npencTaBisTH 1HTEpeCH BUPOOHUKIB MiHEPAJIbHUX 1 MUTHUX BOJL
VYkpaiHu Ha HallOHAJILHOMY 1 MI)KHAPOJHOMY PIBHSIX, BOPOBAKYBATH Ta MiATPUMYBaTU
€BPOIENUCHK] CTaHIAPTH SIKOCT1 BAPOOHUIITBA MIHEPATIbHUX 1 MUTHUX BO/JI

3aBaanns Acounianii:

e byTu aBTOpUTETHUM 1HPOPMALIHHUM JpKEpEIoM i wieHiB Acouiauii y chepi
BUPOOHUIITBA Ta IOCTaYaHHS MiHEPAJTbHUX Ta MUTHUX BOJI; ® CIIPUATH JOTPUMAHHIO
npodecifHUX 1 eTUYHUX HOPM Y BUPOOHHULITBI (PACOBAHUX MIHEPATLHUX 1 TUTHUX BOJ
Ykpainu;

e [IpencraBisaTH iHTepecH wieHiB Acoliaillii Ha piBHI 3aKOHOAABYHX 1 PETYJIIOIOUUX
oprasiB; ¢ BuacHo iHpopMyBaTH BUPOOHUKIB PO HOBOBBEIEHHS Ta A1I04l HALlIOHAIbHI 1

CBITOBI CTaHAAPTH SKOCTI BUPOOHUIITBA 1 I0NIOMAraTH X BUKOHYBATH;

e [HiIlifOBaTH JUCKYCIi B 3alliIKaBJIEHUX KOJaX Ta 3a7ydaTd HIIMPOKUH 3araj J0
0OroBOpEHHS 3 METOIO BUPIIIEHHS aKTyaJbHUX Mpo0sieM ramtysi; e HamaromkyBaTu
CIIBMPAIIIO 3 IHIIUMH O0€HAHHSIMHU Ta OPTaHI3allisIMU, 110

CTaHOBJIATH B3aEMHUI 1HTepec /Ui BUPOOHHUKIB 1 OCTaYaJIbHUKIB (DaCOBaHUX
MiHEpaJIbHUX 1 TUTHUX BOJ

Ynenamu Acorianii Ha CbOrOQHl €:

e Mupropoicekuit 3aBoa MiHepanbHuX BoJ (TM «CopouunHcbkay, « MUPropoachKay,
«Mupropojceka narigaa», «Ctapuit Mupropon»),

o MopmuHCEKH 3aBoJ MiHepaabHUX BoA «Ockap» (TM «MopiiuHChKay),

. TpyckaBenpkuii 3aBoj] MmiHepanbHUX B (TM «TpyckaBelibka KpuITaaeBay,
«Tpyckasernbka AxkBa-Exo»), a Takok KoMmaHii

«IHnycTpianbHi Ta JUCTPUOYIIIHHI CUCTEMIY,

«I1C Axga Cepsicy,

«Koxka-Kosa Ykpaina Jlimiten» (TM «BonAquay)

«Epnan» (TM «3nameHiBcbkay, «bionay, «/[Ba okeanun», «Kamimcoy),
«Exonis» (TM «Mansatko Boja», «AKByIs», «Uuctuid kimrou», «YalikaBay,
«TeenTeamy»)
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HayxoBe Buganss

30ipHMK Te3 jionoBiAeH
XII BeceykpaiHcbK0OI HAYKOBO-IIPAKTHYHOI KOH(pepeHuii

BOJIA B XAPUYOBI TPOMUCJIOBOCTI

25 — 26 oepe3ns 2021 poky

ITix pen. b. B. €roposa
VYxnagaui T. B. Crpikanenxo, T. I1. I'purop’eBa
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