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(yxp.)

BuBueHo nporuecu OCBITIIEHHSI HU3bKOMIHEPali30BaHUX Ta MOPCHKUX BOJ 3 BUKOPUCTaHHIM
JIOJJATKOBUX peareHTiB. BCTaHOBIEHO MOXIIMBICTH BUKOPUCTAHHS Ta €(QEKTHUBHICTH B IMpoLECcax
OCBITJICHHS PI3HUX THUIIB KOAryJISHTIB Ta (DIOKYJISHTIB, BiAiOpaHi HaAWOUIbII MPUAATHI 3 HUX JUIS
OCBITJICHHS HHU3bKOMIHEPaJII30BAHMUX, BH3HAUEHO ONTHMAJbHI JI03U PpEareHTiB, YMOBH iX
BUKOPHCTAHHs, BCTAHOBJICHO JIMITYIOUl (paKkTOpH, 110 BU3HAYAIOTh €(DEKTUBHICTH 3HEOAPBICHHS 3
JIOTIOMOTOI0 XIMIYHUX pearceHTiB. BUBYEHO MpollecH peareHTHOTO MOM'SKIICHHS BOJ IIbOTO THITY.
JlocipkeHO YMOBHM OTPUMAaHHS SIKICHOTO IepMiaTy NpH HomnepeaHiid cralinizaiiinii oOpobii
Boau. BcraHoBiieHo, mo moxanbina oOpoOka Boau Ha OapoOMEMOpaHHHMX YCTaHOBKAx JJ03BOJISIE
oTpuMaTH B sKOcTI nepmiaty 10 90 — 95 % Bix moyatrkoBoro 06’emy. [Ipu 11boMy 3Ha4Ha KUIBKICTh
BOJIM TOBEPTAETHCSI B TEXHOJOTIYHHUM Mpolec Micis NepepoOKH KOHLEHTPATIB peareHTHUMH,
EJIEKTPOXIMIYHIUMH YU 10HOOOMIHHUMH METOJIaMHU.

JocnimkeHo mpouecy BUIIYYeHHS Cy/b(]aTiB 13 BOJHUX PO3YHMHIB 3 BUKOPUCTAHHSIM CIIOJIYK
Kanplilo Ta Oapito. BcraHOBIeHO, IO BHIIY4YeHHs Cylib(aTiB 3 pO3UMHY Cyiabdary HaTpiro 3
JIOTIOMOTOI0 BallHA MOXJIMBE JIMILE IpU HEUTpaizauii JyKHUX PO3YUHIB, 110 YTBOPIOIOTHCS MICISA
JI0ZIaBaHHsI BallHa Ta T'1POKCOATIOMIHATY HaTpit0. BUuBUeHO mpoliecu OuMIeHHs BOM Bij Cynb(haTiB
3 OZIHOYACHUM ii MOM’SIKIIEHHAM Npu 0OpoOLll BallHOM Ta MeTajleBUM aioMiHieM. [Toka3aHo, 110
e(eKTHBHICTh IPOLECY 3pOCTa€ NpU 30UIbLICHHI HAJJIMINKY BalHa Ta AIIOMIHIIO, @ TaKOX IPH
BUJAJICHHI 3QJIMIIKY BallHA 3 JOMOMOTOI0 BYIJIEKHCIOrO Ta3y. BCTaHOBIIEHO, IO JMITYIOUOO
cTajiero mpouecy € audysis po3udMHYy 10 MOBEPXHI MeTally, a CTyHiHb BWJIyY€HHs CyJb(ariB
JI0CATa€ BUCOKOTO 3Ha4eHHs npu Temieparypi 20 ‘C He3anexHo Bij IOYATKOBOI iX KOHIEHTpALii y
BoJi. Ha OCHOBI mpoBeNeHUX JOCITIKEHb CTBOPEHHI €()EeKTHUBHI MpOLECH MOMNeperHboi 00poOKH
BOJIM, BUXO/AYH 13 XapaKTEPUCTUK MPUPOIHUX BOJ, 3 JOCATHEHHSIM HEOOX1IHOI1 CTaOUIbHOCTI BOAU
Juisd 3a0€3MeUeHHs] BUCOKOTO BUXOJY IepMiaTy IpU MiHIMaJbHUX 00’€Max pIIKUX BiAXOMAIB —
KOHIICHTPATIB.

JlocikeHO 3acTOCYBaHHS METONy €JIEKTPOJI3y B €JEKTpojdi3epax 3 10HOOOMIHHUMH
MeMOpaHaMu I [EepepoOKH XJOPMICTKUX KOHIIEHTpATIB Ta pereHepalifiHuX pO3YMHIB 3
OTPUMAaHHIM KHCJIOTH, JIYTy, PEareHTiB Ui 3He3apa)KeHHS BOJMU. BCTaHOBIEHO, 110 HAsBHICTbH
KHCIIOTH a00 JIyry B poOOYOMY PO3YMHI MaJIO BILTMBAE Ha €(EeKTHBHICTH Mporiecy. B minomy, MoxxHa
CKa3aTd, IO HPU E€JEKTPOJi3l KHUCIMX PO3YMHIB 3HMXKYETHCS BUXIJ 3a CTPYMOM JIYyTy, a IpH
€JICKTPOJIi31 JIy’)KHOTO PO3YMHY 3HIKYETHCS BHXIJ 3a cTpymMoMm kuciotu. [llomo edexktuBHOCTI
€JIEKTPOXIMIYHUX METO/IB NEepepoOKH pereHepauiiHuX pO34MHIB, TO MOXHA CKa3aTH, 10 BOHA
HacaMIlepe]] BU3HAYAETHCS KOHICHTPAIISIMA KHCJIOTH Ta JIYTY, SKi MOJKHA OTPUMAaTH B pe3yJbTari
peamizanii naHux npoueciB. Cdepa BUKOPUCTAHHS OTPUMAHUX PEAreHTIB 3HAYHO PO3IIMPIOETHCS
IIpU JOCATHEHHI BUCOKUX KoHIEeHTpauii (20 % 1 Buie). [lpyu HU3bKHUX KOHIIEHTpALisX KUCIOTH Ta
JAyry iX HOBTOpPHE BUKOpPHUCTaHHS Oyne ayke oOMekeHMM. B 3araibHOMY BMIIQJKY, €JIEKTPOJiaNi3
MOXHa e(EeKTMBHO 3aCTOCOBYBATH ISl TIEpEpOOKH KHCIHX, HEHTpaIbHUX Ta JYKHHX
BIJIIPaIbOBAaHUX PEreHepalliiHiX PO34MHIB Cylb(aTy HAaTPil0 3 OTPUMAHHIM KHCJIOTH Ta JIYTY.

CTBOpEHO MAJIOBIIXOAHY TEXHOJIOTIIO JeMiHepami3alii COJIOHyBaTMX BOA. B OCHOBY
PO3pOOKH TMOKIAJACHO pe3ylbTaTH, OTPUMaHI MpH cTabimizamiiHiii oOpoOii BOAM 3 JOMOMOTOHO
C1a0OKHUCIIOTHOTO KAaTIOHITYy B KHCHiH (opMi Ta pe3yiabTaTH IO BWIYYEHHIO Cylb(daTiB 13
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KOHIICHTPATIB MpPH iX MOM'SKIIEHHI BalTHOM. B TeXHOIOTiYyHii cXeMi MomnepenHe OCBITIEHHS BOIU
IPOBOJIATH LUISIXOM OOpOOKHM KOAryJstHTOM Ta (PIOKYJISHTOM IpU JIBOXCTalIMHOMY (UIBTpYBaHHI.
Jns  crabimizamii BOOM IOJO OCAAKOBIAKIAAEHh Ha MeMOpaHi BOJY MPOIMYCKAlOTh uepe3
KaTIOHOOOMIHHUI (QUIBTP, 3alIOBHEHUI CIIaOOKUCIOTHUM KaTIOHITOM B Kuciii ¢gopwmi. [Ipu npomy
JTYKHICTh PO3YMHY 3HWXKYETbCS 10 HYyJs, pH 3HMXKyeTbes 10 2,7—4,0, KOHIIEHTpallis 10HIB KaJbIIii0
- 110 3Ha4YeHb, MeHmuX 1,50 mMr-exs/nm’. ToMy HaBiTh IpH CTymeHi Bimoopy mepmiary Oinbime 90 %
KOHIIEHTpAILisl Cylb(ary Kajbllito B KOHIEHTpaTi He nepesuitye 20 mr-exs/mm’ (1360 mr/am’), o
3HAYHO HIDKYE PO3YMHHOCTI TINCY y BoAl. JJist 3HE3apakeHHST BOJM BUKOPUCTOBYIOThH €IIEKTPOJIIZED,
KU 3a0e31edye yTBOPEHHS T1IIOXJIOPUTY HATPIIO 13 pO3UMHY XJIOPHCTOro HaTpito. Po3uun xmnopuay
HaTpiI0 TOTYIOTh 3 BUKOPUCTAHHSIM OYMINEHOI BOJAM, 110 HE IMpoMILIa cTailo MiHepam3alii. Cxema
3HECOJICHHS. MOpPCHKOi BOJM Tependadae IMMOM SKUIICHHS BOAM Ha 10HOOOMIHHMX (imbTpax, IO
3abe3rneuye HajiiHy poboTy MeMOpaH. Perenepaiiisi 10HITIB 31MCHIOETbCS KOHIIEHTPATOM HeEpen
CKUIOM y Mope. Binbip mepmiaty BU3HAUa€ThCS CEJICKTUBHICTIO MEMOpPAH Ta OCMOTUYHUM THCKOM.
(poc.)

W3yyeHbl MpoLEecChl OCBETJICHHMS HU3KOMHUHEPAIM30BAHHBIX M  MOPCKHX BOA C
UCTIOJI30BaHUEM JIOTIOJTHUTEIBHBIX pPEarcHTOB. YCTAHOBJICHA BO3MOYKHOCTh HCIIOJIB30BAaHUS U
3QQEKTUBHOCTh B MpPOLECCAX OCBETJICHUS pa3HbIX TUIOB KOAryJISHTOB U  (PJIOKYJSHTOB,
oToOpaHHBIE HAHOOJIee PUTOTHBIC U3 HUX JUIsl OCBETIICHUSI HUI3KOMHUHEPATN30BAHHBIX, OTIPE/ICIICHBI
ONTUMAJIbHBIE J103bl PEAareHTOB, YCIOBHMS HX HCIHOJIb30BAaHUS, YCTAHOBJICHO JIMMUTHPYIOLIUE
(bakTophl, KOTOpBIE ONPeAetsioT S)PEKTUBHOCTH OOECIIBEUMBAHUS C TMOMOIIBI0 XHUMHYECKUX
peareHTOB. V3ydeHbl MpoLecChl peareHTHOTO YMSIYeHHs BOJ 3TOro Tuma. MccienoBaHo yciioBUs
MOJTyYeHUs] KaYeCTBEHHOI'0 IepMHaTa MpH MpeIBapUTEIbHON CTaOUIN3allMOHHON 00paboTKe BOABI.
VYcraHoBIeHO, UTO AajbHeWas obpaboTka BOJbl Ha OapoMEMOpPaHHBIX YCTAHOBKAaX MO3BOJISET
NOJy4uTh B KadecTBe nepmuarta A0 90-95 % or HavanbHOro obowvema. Ilpu 3ToM 3HaAuUMTENBHOE
KOJIMYECTBO BOJIbI BO3BPAILAETCS B TEXHOJOTMUECKUH MpoLece Mocie nepepaboTKu KOHIEHTPATOB
pEareHTHBIMH, JIEKTPOXUMUYESCKIMHU I HOHOOOMEHHBIMH METOIaMHU.

HccnenoBanbl MpoLecchl U3BJICUEHUs CyIb(aToOB U3 BOAHBIX PACTBOPOB C HUCIOJIb30BAaHHEM
COCIIMHEHUI Kalblusl U Oapusi. YCTAaHOBJICHO, YTO M3BJICUCHHE CYIb(aTOB M3 pacTBOpa Cyib(ara
HATpHsL C TOMOIIBIO U3BECTH BO3MOXKHO JIMIIb PH HEUTpaIU3aluy MIET0YHBIX PAaCTBOPOB, KOTOpPbIE
o0pa3yroTcs mocie 100aBIeHUS W3BECTH W THUIAPOKCOAIIOMUHATa HaTpus. M3ydeHbl mporecch
OYMCTKU BOJBI OT CyJb(aTOB C OJHOBPEMEHHBIM €€ YMSIYeHHeM INpu 00paboTKe H3BECThIO U
METAJUIMIeCKUM  amroMuHueM. [lokasaHo, 49Tto 3((EeKTHBHOCTH TpoIecca BO3pAcTaeT IPH
YBEJTUUEHUH M30BITKA U3BECTH U AIIOMHHHUSA, a TAKXKE MPHU YAAIEHUU OCTATKA U3BECTU C TIOMOUIBIO
YIJIEKHCIIOTO ra3a. YCTaHOBJIEHO, YTO JIMMUTUpYIOLIEH crajgueidt mporecca siiserca Iuddys3us
pacTBopa K IOBEPXHOCTH MeETajlula, a CTENeHb WU3BJEYEHUS CYyJb(ATOB JIOCTUTAET BBICOKOIO
3HaveHus rnpu remmneparype 20 °C He3aBUCHMO OT HayaJIbHOM MX KOHILIEHTpaluu B Boje. Ha ocHoBe
IPOBEJICHHBIX HCCIENOBAHUN CO37aHbl A(PQPEKTUBHBIE NPOLECCHl IMPEABAPUTEIBLHON 00pabOTKH
BOJIbI, MCXOJSI U3 XapaKTEPUCTUK MPUPOIHBIX BOJ, C JOCTHKCHHEM HEOOXOIMMOM CTaOMIBHOCTH
BOJIbI JJ1s1 00ECTIeYeHHUsI BBICOKOTO BBIXOJIa IEPMHUATa MPU MUHUMAJIBHBIX 00BbEMaX JKUAKHX OTXOJ0B
- KOHIICHTPATOB.

HccnenoBaHo NpHUMEHEHHE METO/A IEKTPOJIM3a B BJIEKTPOJIM3epax C HOHOOOMEHHBIMU
MeMOpaHaMu /IS IepepabdOTKU XIIOPCOAEPKAIINX KOHIIGHTPATOB U PETEHEPAIIMOHHBIX PACTBOPOB C
MOJY4YEHUEM KHCIIOTBI, IEJIO0YM, PEAareHTOB /s 00e33apakuBaHMsl BOIbl. YCTAHOBJIEHO, 4YTO
HAJIMYHME KUCJIOTHI WM MIEJIOYH B padOveM pacTBOpE Mallo BiIUseT Ha 3((EeKTUBHOCTH mporiecca. B
IEJIOM, MOXKHO CKa3aTb, YTO IPHU 3JEKTPOJIM3E KUCIBIX PACTBOPOB CHMKACTCS BBIXOA IO TOKY
MIeJIOYM, a TPU DIIEKTPOJIM3e MIETOYHOTO pACTBOpa CHUXKAETCS BBIXOI IO TOKY KHCJIOTHI.
OtHOCUTENBHO 3((PEKTUBHOCTH HIECKTPOXUMHUYECKUX METOJOB IEpepaboTKH pereHeparmoHHbIX
pPacTBOPOB, TO MOYKHO CKa3aTbh, YTO OHA, MIPEXKJIE BCETO, ONPEACISICTCS] KOHICHTPAIMSAMHU KHACIOTHI 1
IIEJI0YM, KOTOpbIE MOXKHO IOJy4YUTbh B pe3yibTaTe pealu3aluu AaHHbIX mporeccoB. Cdepa
WCTIOJIb30BaHMS TIOJYYEHHBIX PEareHTOB 3HAYMTEIBHO PACIIMPSAETCS MPU TOCTHIKCHUU BBICOKHX
koHUeHTpauuid (20 % u Bbime). [Ipy HU3KUX KOHIEHTPALUAX KUCIOTHI M ILEJIOYU UX IOBTOPHOE
UCTIONIb30BaHMe OyleT OdYeHb OTrpaHWYCHHBIM. B o0mem cioy4ae, SJIEKTPOJMAIN3 MOXKHO



Homnatok 5 mo posnopsimxenHs Ne 6 Big 15.10.13 p.

(Ormc 3aBepieHOi pO3pOOKH)

3(QPEKTUBHO NPUMEHSTH Ul MepepabOTKH KUCIIBIX, HEMTPaTbHBIX M IIEIOYHBIX OTPaOOTaHHBIX
pEereHepaMOHHBIX PACTBOPOB Cyib(daTa HaTPHS C MOTYYSHUEM KUCIIOTHI U IIEI0YH.

Co31aHO MaJIOOTXOAHYIO TEXHOJOTHIO JEMUHEpAIM3allMi COJIOHOBATHIX BOJ. B OoCHOBY
pa3pabOTKU TOJIOKEHBI PE3yJbTaThl, TMOJTyYeHHBIC TNPH CTAOMIN3aMOHHOW O00pabOTKE BOIBI C
MIOMOIIBIO CJIAOOKUCIIOTHOTO KATHOHUTA B KUCIION (hopMe U pe3ysbTaThl 10 U3BJICUEHHIO CYJIb(HaToB
U3 KOHIIGHTPATOB TPU HMX YMSITYCHHH H3BECTHIO. B TEXHOIOTHMYECKOW CXeMe MpeIBapHUTEIbHOE
OCBETJICHUE BObI MPOBOJAAT IyTeM OOpabOTKHM KOAryJassHTOM U (IOKYJISIHTOM IPH JBYX3TaIllHOM
¢unbrpoBanuu. [l craOuiau3anuu BOJAbI OTHOCUTENBHO OCAJKOOTIOKEHUH Ha MeMmOpaHe BOIy
IPOMYCKAIOT 4Yepe3 KaTHOHOOOMEHHBIH (HIBTP, 3alOJHEHHBIH CIAOOKUCIOTHBIM KAaTHOHUTOM B
kucioi popme. IIpu 3TOM 1IETOYHOCTD pacTBOpa CHHKaeTcs 10 Hyisl, pH cHmkaercs no 2,7-4,0,
KOHIIEHTPAIMsA MOHOB KaJblHA - O 3HA4YeHWH, MeHbux 1,50 mr-exs/mm’. ITosToMy naxe npu
crenieHn otbopa nepmuara Oosnbee 90 % KoHLEHTpauus cyidbdara KalblMs B KOHLEHTpATe HE
npesbimaer 20 mMr-eks/am’ (1360 mMr/aM?), 4To 3HAYUTENHHO HYDKE PACTBOPMMOCTHU THIICA B BOJE.
Jns ob6e33apakvBaHus BOJABI HMCIIOJIB3YIOT AJIEKTPOJIM3EP, KOTOPBIM obecrneunBaeT oOpa3oBaHUE
TUIIOXJIOpUTA HATpUS M3 PAcTBOpa XJIOPUCTOrO Harpus. PacTBop Xjopujga HaTpusi TOTOBST C
UCTIOJIb30BaHMEM OUHINEHHON BOJIBI, KOTOpas HE Mpoluia CTaguilo MuHepanmmzanuu. Cxema
o0ecconrBaHusl MOPCKOW BOJIbI MPEAyCMaTPUBACT yMIT4€HUE BOAbI HA HOHOOOMEHHBIX (PUIBTPaXx,
KOTOphIE OOECIEeYMBAIOT HAJICKHYI0 paboTy MemOpaH. Pereneparusi MOHHUTOB OCYIIECTBIISIETCS
KOHIIEHTpaToM Iepes; copocom B Mope. OTOOp nepmuara onpeesisieTcsi CeIeKTUBHOCTRI0O MEMOpaH
¥ OCMOTHYECKHUM JaBIICHHEM.

(anr)

The processes of illumination of low mineralized and salt waters are studied with the use of
additional reagents. Possibility of the use and efficiency are set in the processes of illumination of
different types of coagulants and flokulants, selected most suitable from them for illumination of
low mineralized, the optimal doses of reagents, condition of their use are certain, limiting factors
that determine efficiency of discolouration with the help of chemical reagents are set. The processes
of the reagent softening of waters of this type are studied. The terms of receipt of quality filtrate are
investigational at previous stabilizing treatment of water. It is set that further treatment of water on
baromembrane options allows to get as filtrate to 90 - 95 % from an initial volume. Thus the far of
water goes back into a technological process after processing of concentrates of reagents, by
electrochemical or ionic exchange methods.

The processes of exception of sulfates are investigational from water solutions with the use
of connections of calcium and barium. It is set that the exception of sulfates from solution of sulfate
of natrium with the help of lime is possible only during neutralization of alkaline solutions that
appear after addition of lime and aluminate natrium. The processes of water treatment are studied
from sulfates with her simultaneous softening at treatment a lime and metallic aluminium. It is
shown that efficiency of process grows at the increase of surplus of lime and aluminium, and also at
moving away of remain of lime with the help of carbon dioxide. It is set that the limiting stage of
process is diffusion of solution to the surface of metal, and the degree of exception of sulfates
arrives at a high value at a temperature 20 °C regardless of their initial concentration in water. On
the basis of undertaken studies creation effective processes of previous treatment of water, going
out descriptions of natural waters, with the achievement of necessary stability of water for
providing of high exit of filtrate at the minimum volumes of liquid wastes - concentrates.

Application of method of electrolysis is investigational in electrolyzers with ionic exchange
membranes for processing of chlorine capacious concentrates and regeneration solutions with the
receipt of acid, meadow, reagents for the disinfestation of water. It is set that the presence of acid or
meadow in working solution small influences on efficiency of process. On the whole, it be possible
to say, that at the electrolysis of sour solutions going goes down beyond the current of meadow, and
at the electrolysis of alkaline solution going goes down beyond the current of acid. In relation to
efficiency of electrochemical methods of processing of regeneration solutions, then it is possible to
say, that she is first of all determined by the concentrations of acid and meadow, that can be got as a
result of realization of these processes. The sphere of the use of the got reagents considerably



Homnatok 5 mo posnopsimxenHs Ne 6 Big 15.10.13 p.
(Ormc 3aBepieHOi pO3pOOKH)

broadens at the achievement of high concentrations (20 % and higher). At the subzero
concentrations of acid and meadow them the repeated use will very limit. In general case, an
electrodialysis can be effectively applied for processing of sour, neutral and alkaline exhaust
regeneration solutions of sulfate of natrium with the receipt of acid and meadow.

Low wastes technology of demineralization of low mineralized waters is created. The results
got at stabilizing treatment of water with the help of subacid cationite in a sour form and results on
the exception of sulfates from concentrates at their softening by a lime are fixed in basis of
development. In a flowsheet previous illumination of water is conducted by treatment a coagulant
and flokulant at twophasic filtration. For stabilizing of water in relation to to sediment of deposit on
a membrane water is skipped through the cation-exchange filter filled by a subacid cationite in a
sour form. Thus lye of solution goes down to the zero, pH goes down to 2,7-4,0, concentration of
ions of calcium - to the values less 1,50 mg-ecv/dm’®. Therefore even at the degree of selection of
filtrate a more than 90 % concentration of sulfate of calcium in a concentrate does not exceed 20
mg-ecv/dm’® (1360 mg/dm?), that considerably below to solubility of gypsum in water. For the
disinfestation of water use an electrolyzer that provides formation of hypochlorite of natrium from
solution of chlorous natrium. Solution of chloride of natrium is prepared with the use of the cleared
water that did not pass the stage of mineralized. The chart of demineralization of salt water
envisages softening of water on ion-exchange filters, that provides reliable work of membranes. The
regeneration of ion-exchangers comes true by a concentrate before an upcast in a sea. The selection
of filtrate is determined by selectivity of membranes and osmolality.

4. HasiBHicTb OXOpPOHHHMX JOKYMEHTIB Ha 00’€KTH T@paBa IHTeJEeKTyaJbHOI
BJIACHOCTI.

- Ilarent Ha kopucHy mozenb 43184. Crocid oumilieHHs MiHepaTi3oBaHUX BOJ / 3rypoBchkuii M.3.,
T'omenst M./L., Pucyxin B.B., Inbuenko M 1O., Panosenunk B.M., Kamaes B.C., Ueprosonos ['O. — omy6m.
10.08.2009. — Brom. Nel5, 2009.

— Ilarent Ha xopucHy Moznenb Ne 43183. Cnoci® BiTHOBJICHHS pereHepauiiHuX PO3YMHIB HATpi-
KaTIOHHOTO moM saKkiieHHss Boau / M.3.3rypoBcekuii, [.M.I'omens, B.B.Pucyxin ta iH. — omyOn.
10.08.2009. Bromn. Nel5, 2009.

— Ilar. Ne 43182, Vkpaina. Crioci0 moM’sSIKIIIEHHsI Ta 3HECOJICHHS BHCOKOMIHEPaIi30BaHUX BOJI 3
cynb¢ar-anionamu / M.3.3rypoBcekuii, M.J[.I'omens, B.B.Pucyxin Tta in. (YkpaiHa). — omyOmL
10.08.2009. brom. Nel5, 2009.

— [Tarent Ha kopuchHy Mmomenb Ne68470. Cnoci6 mom’sikiieHHs maxtHux Boj / Ilabmiit T.O.,
Pesnikos C.10., V306ek P.B., Kynikoa A.I'., lontestauipka O.B., Tomens M.JI.- omy6i.- 26.03.2012.
— bron. Ne 6.

- IlarenT Ha xopucHy Monenb Ne69566. CnociO 3amoOiraHHs YTBOPEHHIO HAaKuIly Ta KOpo3ii B
BOJIOIMPKYIAIHHUX cuctemax oxonomxkenns / 1laomiii T.O., PesnikoB C.1O., Y36ek P.B., IBuenko
B.B., TamazamBim A.T., T'omens M./l. — orry6:1. - 10.05.2012. — Brom. Ne9.

- Ilarent Ha kopucHy Mmozenb Ne69153. Croci® mom’sKIIEHHS Ta OYMIICHHS CTIYHMX BOJ BiX
cynbdar-ioniB / T'omenst M. /1., lla6miii T.O., Tpyc [.LM. — omy6i1. 25.04.2012. — brom. Ne§

- [latenT Ha kopucHy Mozenb Ne82022. Croci6 oTpuMaHHs 1HT10ITOpa HAKUIIOYTBOPEHHSI Ta KOPO3ii
MeTaniB y BogHomy cepenoBuili / ['omens M. 1., PyakoBceka O.B., Omenpuyk FO.A., PagoBeHunk
B.M. - ony6m. 10.07.13. — brom. Ne 13.

5. TlopiBHsIHHSA 3i CBITOBHMH aHAJIOTaMM.

Pe3ynbTatu BiINOBIJAIOTH CBITOBOMY pIBHIO, a MiIXOAH A0 0apoMeMOpaHHOIO OYMIICHHS
MIHEpaTi30BaHUX BOJ 3 X MOINEpPeIHbOI0 OOPOOKOIO sl YaCTKOBOTO 3HECOJICHHS Ta HACTYITHA
nepepoOka eroariB JO3BOJIAIOTH 30UIbIIUTH BiOip nepmiaty 10 90 — 95 %, mo He peanizyeTbes
CBOTOJIHI Ha >KOJHOMY MIJIPUEMCTBI 3apyOiiOKs 1 HE Ma€ aHaJoriB y CBITOBIM INpakTHII
BOJIOIITOTOBKH.
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6. Exonomiuna npuBa0MBicTh 118 NPOCYBAHHS HA PHHOK

BnpoBajkeHHsl y BUPOOHUIITBO PO3POOJEHUX TEXHOJIOTIH MONEpeaHbOI MiArOTOBKU BOJIU
nepea OapoMeMOpaHHMM 3HECOJEHHSAM 3 HACTYIHOIO IepepoOKO0 OTPUMAHMX KOHLIEHTPATIB
no3Boiuth Ha 10 -15 % 30UIBIOMTH BUXI1A SKICHOI IIATHOI BOAM, OJHOYACHO 3MEHIIHBIIN
BIJIMIOBIZTHO KUIBKICTh PIAKMX BIAXOAIB, IO HMOTPEOYIOTh 10JaTKOBOI 00poOku. B pe3ynbraTi Takoi
KOMILJIEKCHOI 0OpoOKM BojaM ii BapTicTh MoOXKe OyTH 3MeHIIeHa y 2 — 3 pa3u, U0 JO03BOJHUTH
3a0e3MeunTd perioHd 3 AeiUTOM NUTHOI BOAU JEMICBOIO fAKICHOIO Bojot. CoOiBapTicTh

OTPUMaHHS BOJM ITUTHOI AKOCTI 6apOMEMOPAHHUMH METOIAMH 3HM3UTLCA 13 5,5 10 4,74 rpu/m’.

ITorenuiiini kopucryBadi (raay3i, MiHicTepcTBa, MiANPHEMCTBA, OprasHisamii).
Pesynbratu poGotu OyayTh BUKOPUCTaHI B IHCTUTYTI KosoifnHO1 XiMmii Ta ximii Bonu HAH VYkpainu,
IHCTUTYTI «YKpPBOJOKAaHAIIpPOEKT», Ha mignpuemcrBax wmict Joubacy (ITAT “AnueBcbkuii
Metanypriinuii  komOiHar), Ilpuasor’s, Kpumy (Kpumcbke pecnyOnikaHCbKe MiIIIPHUEMCTBO
"KpumBopokanan", Bupobuuye mignpuemMcTBo BoaonpoBigHO-KaHATI3aIHOTO rocrnoapcTBa M.
Cynax), 1o 3aiMaroThCs MPOIECAMU MMiITOTOBKYA BUCOKOSKICHOI MUTHOT BOAM Ta OYUINEHHS CTIYHUX
BOJ 1 BXK€ BUSBWIM 3alliKaBJICHICTh B TAaKUX TEXHOJIOTiAX. OKpemi eJeMEHTH TEXHOJIOTIH Jierko
BIIPOBA/KYIOTbCS HA ICHYIOUMX CTaHLIAX BOJOMIJATOTOBKM MICT 1 OKpEeMHX MIJIPUEMCTB, Ha
CTAHLISAX OYHMIIEHHS AXTHUX Ta CTIYHUX BOJ.

7. CtaH roroBHOCTi po3po0KH.

Cunte3oBani Ta BuUIpoOyBaHI peareHTH M MONEpeaHboi OOpoOKM BOAM IeEpen
OapoMeMOpaHHHM  OYHMIICHHSM, pO3POOJIEHI  MakeTH  HEOOXIAHOro  OoONagHaHHA 1S
€JIEKTPOXIMIYHOT NepepoOKH KOHIIEHTPATIB, BIANpAIlbOBaHI BIAMOBIIHI TEXHOJOTIT 1 po3pobieHi
TEXHOJIOTIYHI PpeKOMEeHAAmil Mmoa0 e(EeKTUBHOTO 3aCTOCYBaHHS EKCIEPUMEHTAIBHUX 3pa3KiB.
MoxuBa po3poOka  JOCTIAHO-TIPOMHUCIOBHX 3pa3KiB  HOBOIO  YCTAaTKyBaHHS, aJamTallis
pPO3pOOJICHNX pEeareHTiB J0 TEXHOJIOTIYHMX TPOIECIB ICHYIOUMX CTaHIIA BOJIOMIATOTOBKH Ta
BOJIOOYMILICHHS.

8. IcHyloui pe3yJbTaTH BIPOBA/I’KEHHSI.
[TpoBeneni ycmimHi BUNPOOYBaHHS PO3pOOJICHHX TEXHOJIOTIH Ha AJYEBCHKOMY 3aBOJI
MUTHOI BOJIM IIATBEPAXKYIOTh IX BUCOKY €(DEKTHBHICTh Ta €KOJOTIYHY AOLIIBHICTD.

9. Hasa oprani3auii, Tenedon, E-mail
HTVYVY”KIII”, inxeHepHO-XIMIYHUI (akyabTeT, Kadeapa eKoyorii Ta TEXHOIOr] POCIUHHUX
HoJiMepiB,
236-60-82, m.gomelyva@kpi.ua
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