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3. CyTb po3po0KH, OCHOBHi pe3yabTaTH.

BuBueHo nmpouecu OcBITICHHS HU3bKOMIHEPAI30BaHUX Ta MOPCHKUX BOJ 3 BUKOPUCTAHHSIM
JOJIATKOBUX peareHTiB. BCTaHOBIEHO MOXIIMBICTh BUKOPUCTAaHHS Ta €QEKTHUBHICTH B IpoLiecax
OCBITJIEHHS PI3HUX THITIB KOAryJsSHTIB Ta (UIOKYJISHTIB, BiAiOpaHi HAMOUIbII NPUIATHI 3 HUX AN
OCBITJIEHHS HHM3bKOMIHEpPATI30BaHUX, BU3HAYEHO ONTUMaJbHI JO3M pEareHTiB, YMOBHU iX
BUKOPHUCTAHHSI, BCTAHOBJICHO JIIMITYIO41 (PaKTOpH, 110 BU3HAYAIOTh €(EKTUBHICTh 3HEOAPBICHHS 3
JIOTIOMOTOI0 XIMIUHUX peareHTiB. BuBUEHO mpoliecH peareHTHOTO MOM'SIKIIEHHSI BOJ LIbOTO THILY.
JlocnipkeHo YMOBU OTpUMAaHHS SIKICHOTO IepMiaTy HpU MomepenHiil cradutizauiiHiil oOpoOui
Bou. BceraHoBneHo, mo moxanbina oOpoOka Boau Ha OapoMeMOpaHHUX YCTAaHOBKAX JI03BOJISIE
otpumMatu B skocTi mepmiaty 10 90 — 95 % Big moyarkoBoro 00’ emy. [Ipu nboMy 3Ha4YHA KUTBKICTB
BOJM TOBEPTAETHCA B TEXHOJOTIYHUN MpOLEC IICHsA MEepepoOKH KOHIEHTPATIB pPEeareHTHUMH,
EJICKTPOXIMIYHUMH UM I0HOOOMIHHUMH METOJIAMH.

JlocnikeHo mpouecy BUITYYeHHs Cyab(aTiB 13 BOJHUX PO3YUHIB 3 BUKOPUCTAHHSM CIOIYK
KaJpllifo Ta Oapiro. BcraHoBieHO, MO BUIydeHHs Cyiab]ariB 3 po3uuHy cyinbhaTy HATPIO 3
JIOTIOMOTOI0 BallHa MO>KJIMBE JIMLIE NMPU HEUTpaizalii JTy)KHUX PO3YMHIB, 110 YTBOPIOIOTHCS MiCis
J0JIaBaHHSl BallHa Ta TIAPOKCOAIIOMIHATY Harpio. BHUBYEHO mponecH OYMILEHHS BOAM BiX
cyiab(aTiB 3 OJHOYACHUM II MOM SKIIEHHSM IpH OOpoOIll BalmHOM Ta METAJIEBUM AaJIOMIHIEM.
[Tokazano, 1mo eheKTUBHICTh MPOIECY 3pOCTAE MPHU 30UIBIICHH] HAJIUIIKY BallHA Ta aJIOMIHIIO, a
TaKOX IpU BHUJAJICHHI 3aJMIIKY BalHa 3 JIONOMOIOI0 BYIJIEKUCIIOro rasy. BcraHoBneHo, 1o
JIMITYIOUOIO CTajli€l0 mporecy € Audy3is po3unHy 0 MOBEPXHI METally, a CTYIIHb BHJIYYCHHS
cynbaTiB ToCsArae BHCOKOrO 3HadeHHs mpu Temmeparypi 20 C HE3aleKHO Bil MOYATKOBOI iX
KOHLEeHTpauii y Boal. Ha oOCHOBI mpoBeAeHHMX AOCIIKEHb CTBOPEHHI €(EeKTHUBHI IPOIECH
nonepeHboi OOpoOKM BOJM, BHUXOJSYM 13 XapaKTEPUCTUK MPUPOJHUX BOJ, 3 JOCATHEHHSIM
HEOOX1/1HOT cTaOUIbHOCTI BOAU JJIsl 3a0€3MeUeHHs] BUCOKOTO BHUXOJy IepMiaTy MpH MiHIMaJbHUX

00’ eMax piIKUX BIIXOIB — KOHLEHTPATIB.



JlocnmiKeHO 3acTOCYBaHHSI METOJY €JIEKTPOJI3y B €IEKTpoji3epax 3 10HOOOMIHHUMHU
MeMOpaHaMu Ui [EpPepoOKH XJIOPMICTKMX KOHIIEHTpATiB Ta pEreHepaliiHuX PpO3YUHIB 3
OTPUMAaHHSAM KHUCIJIOTH, JYTY, PEareHTiB [yl 3He3apa)K€HHS BOJU. BCTaHOBIEHO, 110 HAasBHICTh
KHCJIOTH ab0 JIyry B poOOYOMYy pO3YHMHI Majio BIUIMBAaE Ha €(EKTHBHICTH mporecy. B mimomy,
MOXKHA CKa3aTH, 110 MPH €IEKTPOJIi31 KUCIUX POZUUHIB 3HIKYETHCS BUXIJ] 3a CTPYMOM JIYTY, a IpU
EJIEKTPOJII31 JIY’)KHOTO PO3YHMHY 3HIDKYETHCS BHUXIZ 3a cTpymMoM kucioTu. oo edextuBHOCTI
€JIEKTPOXIMIYHUX METOJIB MepepoOKU pereHeparifHuX po3yMHIB, TO MOKHa CKa3aTH, L0 BOHA
HacamIepe]] BUBHAYAEThCSI KOHLIEHTPALIIMU KUCIIOTH Ta JYTY, SIKI MOKHA OTPUMAaTU B Pe3yJbTari
peanizanii nanux npoueciB. Cdepa BUKOPUCTaHHS OTPUMAHUX PEAreHTIB 3HAYHO PO3LIMPIOETHCS
IpU TOCATHEHHI BUCOKHMX KoHUeHTpauiit (20 % i Buiie). [Ipy HU3bKUX KOHIEHTPALISIX KUCIOTH Ta
Jyry iX MOBTOpHE BUKOpPUCTaHHS Oyne Ayxe oOMexeHHM. B 3aranpHOMY BUIAJKY, €JIEKTpOAiai3
MOXHa €(QEeKTUBHO 3aCTOCOBYBaTH JJIsi IEPEpPOOKM KHUCIUX, HEUTpalbHUX Ta JYXKHHUX
BIJIIPAlIbOBAHUX pEreHepalliiHUX PO3UMHIB Cyab(aTy HATPIIO 3 OTPUMAHHSAM KHUCJIOTHU Ta JIYTYy.

CTBOpEHO MAJIOBIAXOJHY TEXHOJOTIIO JeMIiHepaii3aiii COJOHYBaTHX BOJ. B ocHOBY
PO3pOOKH TOKJIAIEHO pe3yibTaTH, OTPUMaHI MpH cTabuTi3aliiHii 00poOIll BOAW 3 JTOTIOMOTOIO
CJIa0OKHUCIIOTHOTO KAaTiOHITY B KHCIIH (opmi Ta pe3ylbTaTd M0 BWIYYEHHIO cylbdariB i3
KOHLIEHTPATIB MPH iX MOM SKIIEHHI BallHOM. B TeXHONOruHIN cXxemi MornepeiHe OCBITICHHS BOAU
MPOBOJATH LIJISIXOM O0OpOOKH KOAryasHTOM Ta (DJIOKYISIHTOM IMPH JIBOXCTaAIMHOMY (PUIBTPYBaHHI.
Jia  crabimizanii BOOM 1100 OCAJKOBLIKIAAEHb Ha MeMOpaHi BOJYy IHpPOIYCKalOTh uepe3
KaTI0HOOOMIHHHMM (PUIBTp, 3aIOBHEHUHN CIA0OKHCIOTHUM KaTIOHITOM B Kuciii ¢opmi. [Ipu npomy
JTYXKHICTh PO3YHHY 3HUXKYETHCS 110 HYIs, pH 3HWKYyeThes 10 2,7—4,0, KOHIIEHTpAIlis 10HIB KAJIBIIII0
- 110 3Ha4eHb, MeHmmX 1,50 Mr-exs/mv°. ToMy HaBiTh ipH cTyneHi BigGopy nepmiary Gimpie 90 %
KOHLICHTpALs CylIb(aTy Kalblilo B KOHIEHTpati He nepesuiye 20 mr-exs/am° (1360 mr/am’), mwo
3HAYHO HIKYE PO3UYMHHOCTI rircy y Boi. [ist 3He3apakeHHs BOJIM BUKOPUCTOBYIOTH €IIEKTPOITIZED,
KUl 3a0e3reyye yTBOPEHHS TIMNOXJIOPUTY HATPil0 13 PO3UMHY XJIOPHUCTOrO Hatrpio. Po3umn
XJIOPUJY HATPil0 TOTYIOTb 3 BHUKOPUCTaHHSM OYMILEHOI BOJM, IO HE Mpoiliga CTalio
MiHepanizamii. Cxema 3HECOJEHHS MOPCHKOI BOAM TMepeadadae TOM SIKIIEHHS BOJIM Ha
10HOOOMIHHUX (QuIbTpax, o 3ale3neuye HaAllHy poboTy MmemOpan. Perenepaiis 10HITIB
3NIMCHIOETBCS KOHILIGHTpPATOM Iepell CKujaoM y Mope. Binbip mnepmiaTy BH3HA4aeThCs

CEJIEKTUBHICTIO MEMOpaH Ta OCMOTUYHHUM THUCKOM.

N3yuenpl mpoumecchl OCBETIIEHMS HHU3KOMHUHEPAIM30BAaHHBIX M MOPCKHX BOJA C
HCIIOJIb30BAHUEM JOIOJIHUTENBHBIX PEAreHTOB. YCTAaHOBJIEHA BO3MOKHOCTH HCIIOJIb30BAHUS U
3¢GEeKTUBHOCTh B TPOIECCAX OCBETICHUS pa3HbIX THUIOB KOAryiasiHTOB M ()JIOKYJISIHTOB,

OTO6paHHBIC HauoOoJee INpUroJHbIC W3 HUX 9 OCBCTJICHUA HU3SKOMHUHCPAIN30BAHHBIX,



ONpeJeNieHbl ONTHMAaJbHbIE JI03bl PEAreHTOB, YCIOBHUS HUX HCHOJIb30BaHUS, YCTaHOBJICHO
JTUMUTHpYIOIIKE (DaKTOPBI, KOTOpBIE onpeAessatoT 3¢(EeKTUBHOCT, 00ECIBEYMBAHUS C ITOMOIIbIO
XMUMHUYECKHUX peareHToB. M3ydeHbl NpoOLEeccChl PEeareéHTHOro YyMsSTYeHUs BOJ H3TOTO THIIA.
HccnenoBaHo  ycioBHsT TOJY4eHHMs] KAyeCTBEHHOIO  IepMUaTa IpH  IPEIBapUTEIbHOU
CTaOMIIM3AIMOHHON 00pabOTKE BOJBI. YCTAHOBJIEHO, YTO JajlbHEHIIas oOpabOTKa BOJBI Ha
0apoMeMOpaHHBIX YCTAaHOBKAX ITO3BOJISCT TOJYyYUTh B KadectBe mepmmara jo 90-95 % or
HayanpHOro oObema. Ilpm STOM 3HauUTENbHOE KOJIMYECTBO BOJbl  BO3BpallaeTcs B
TEXHOJIOTUYECKUI nporecc nociie nepepaboTKu KOHIEHTPATOB peareHTHbIMHY,
AIIEKTPOXUMUYECKUMU I HOHOOOMEHHBIMU METOJAMH.

HccnenoBanbl mpoiiecchl U3BJIEUEHUS CyIb()aToOB U3 BOJHBIX PACTBOPOB C UCIIOJIb30BAHUEM
COEIMHEHUN KanblMs U Oapusi. YCTAHOBIIEHO, YTO M3BJIEUYEHHUE CYNIb(ATOB U3 pacTBopa cyibdara
HaTpUsl C TOMOIIBI0O HM3BECTH BO3MOXHO JIMIIL IPU HEWTpalM3ally IIEJIOYHBIX PACTBOPOB,
KOTOpble 00pa3yroTcsi mocie O00aBJICHHS HM3BECTH M THJPOKCOANIOMUHAaTa HaTpus. M3ydeHsl
MIPOLIECCHl OYMUCTKU BOJBI OT CyJIb(aToB C OJHOBPEMEHHBIM €€ yMSTYeHUeM Ipu 00paboTke
U3BECThIO M METa/NIn4eckuM anmtoMuHueM. [lokazano, urto 3¢(deKTUBHOCTH Ipolecca BO3pacTaeT
IpU YBEIMYEHUU H30BITKA W3BECTH MU AJTIOMUHMS, a TaKXKe NpU yJAJIEHUU OCTaTKa M3BECTH C
MOMOIIBIO YIJIEKUCIIOTO Ta3a. YCTaHOBJICHO, YTO JIMMUTUPYIOIIEH CTaauei Mpolecca SBISETCA
muddy3us pacTBopa K IOBEPXHOCTH METajula, a CTENEHb HW3BJICYEHMS CYJb(aToB JOCTUTAET
BBICOKOTO 3HaueHus npu Temreparype 20 °C He3aBHCHMO OT HaYaJIbHOW WX KOHIIEHTPAIMH B BOJIE.
Ha ocHoBe mnpoBeAeHHBIX HCCIEI0BaHUN co37aHbl 3((EKTUBHBIE MPOLECCHl MPEIBAPUTEIHLHON
00pabOTKK BOJBI, UCXOAS M3 XapaKTEPUCTUK HPUPOJHBIX BOJ, C JOCTHXKEHHUEM HE0O0XOAMMOMN
CTaOMJIBHOCTU BOJBI JUIsl 0OECTIeUeHUs] BBICOKOTO BbIXOJa IepMuaTa MIpu MUHHUMAaJIbHBIX 00beMax
KHUJKUX OTXOJIOB - KOHIIEHTPATOB.

HccnenoBaHo mpuMeHEHUE METOoJa 3JIEKTPOJU3a B 3JIEKTPOJIU3EpPaxX C HMOHOOOMEHHBIMH
MeMOpaHaMu JUIsl IepepabOTKU XJIOPCOAEpKAIINX KOHIIEHTPATOB U PEreHePallMOHHBIX PACTBOPOB C
MIOJIyYUEHUEM KHCJIOTHI, IIEJIOYM, PEeareHTOB Hjs 00e33apakKMBaHUs BOJbL. Y CTAaHOBJIEHO, YTO
HaJIMYMe KUCJIOThI WM ILEJ0YH B paboyeM pacTBOpe Majio BiuseT Ha 3(deKkTuBHOCTD npouecca. B
L[EJIOM, MOXHO CKa3aTb, YTO IpPH AJIEKTPOJIU3E KHUCIBIX PACTBOPOB CHUXKAETCS BBIXOJA IO TOKY
IIeJIOYM, a MpPH DJIEKTPOJIM3€ IIEJOYHOTO PAaCTBOPAa CHUXKACTCS BBIXOJ IO TOKY KHCIIOTHI.
OtHocutrenbHO 3()()EKTUBHOCTU BNEKTPOXUMHUYECKUX METOJIOB IMEepepadOTKU pereHepaluoOHHbIX
PacTBOPOB, TO MOXHO CKa3aTh, YTO OHA, IPEK/IE BCET0, OMPEIEsIeTcss KOHUEHTPALUSIMU KHCIOTHI U
IIeJIOYH, KOTOpPbIE MOXKHO IIOJIyYUTh B pE3ylbTaTe peanus3aluu JaHHbIX mponeccoB. Codepa
HCII0JIb30BAHUS MOJYYEHHBIX PEareHTOB 3HAYUTENBHO pacLIUpSeTCs MPU JTOCTHKEHUH BBICOKHX
koHueHTpauuii (20 % u Boime). [Ipu HU3KUX KOHIEHTPALUSAX KUCIOTHI U IIEIOYM MX MOBTOPHOE

UCIO0JIb30BaHHWE OyleT OuyeHb OrpaHMYeHHbIM. B oO0mem cinydae, 3J€KTpOJMAIN3 MOXHO



3¢(GEKTUBHO MPUMEHATH Ul MEepepabOTKU KHUCIBIX, HEHUTPaIbHBIX M LIEJIOYHBIX OTPAOOTAHHBIX
pereHepaloHHbIX PACTBOPOB Cyib(aTa HATPUs C MOJYyYEHHEM KUCIIOTHI U IIEJIOYH.

Co3/1aHO MaJIOOTXOJHYIO TEXHOJIOTHIO JEMHUHEpaAIU3allud COJOHOBAaThIX BoJA. B ocHOBY
pa3pabOTKH TOJIOKEHBI PE3YNIbTAThl, MOJYyYEHHBIE MPU CTAOMIM3AMOHHON 00pabOTKE BOJBI C
MIOMOIIBIO CJIA00OKUCIOTHOTO KaTHOHUTAa B KUCIOW (opMe U pe3yabTaTbl MO H3BJICUYEHHUIO
cy1b(paTOB M3 KOHLEHTPATOB NpPU HX YMATHYEHUHM MH3BECTbIO. B TeXHONOrMueckod cxeme
MIPEIBAPUTEIILHOE OCBETJICHHE BOJblI MPOBOJIAT IyTeM O0OpaOOTKH KOArylIsiHTOM U (DIOKYISIHTOM
IIpHU JBYX3TanmHOM (punbTpoBaHuu. [ crabunmszanuu BOJbl OTHOCUTEIBHO OCaKOOTIOKEHUN Ha
MeMmOpaHe BOJY MPOMYCKAIOT Yepe3 KaTHOHOOOMEHHBIM (DUIIBTp, 3aMOJHEHHBIN CIa00KUCIOTHBIM
KaTHOHUTOM B Kuciao ¢opme. [Ipu 3ToM mIen0YHOCTH pacTBOpa CHMXKaercss 1o Hynsd, pH
cHkaercs 1o 2,7-4,0, KOHIEHTpalUs HOHOB KaJbIUA - JIO 3HAYeHMA, MeHbIHuX 1,50 Mr-eKB/z[M3.
[ToaTomy nake mpu crenenn oTd6opa nepmuara 6oibee 90 % KoHIEHTpaIs Cylib(ara Kalblus B
KOHIeHTpate He npesbimaet 20 mr-eks/am° (1360 mr/iv°), 4To 3HAYMTENBHO HIKE PACTBOPHMOCTH
runca B Boje. s o0e33apaxxuBaHUs BOJbI UCIOJB3YIOT 3JEKTPOJIU3EP, KOTOPhIM oOecrieunBaer
oOpa3oBaHHE TUIIOXJIOPUTA HATPUs U3 PACTBOpA XJIOpPHUCTOro HaTpus. PactBop xjopuaa HaTpus
TOTOBAT C MCHOJb30BAaHUEM OYHIIEHHON BOJbI, KOTOpas HE IpOIUIa CTaJAUI0 MHUHEpalIU3aliu.
Cxema obGecconuBaHUsI MOPCKOM BOJbI MpEIlyCMaTpPUBAeT yMsSTY€HHE BOJbI Ha MOHOOOMEHHBIX
¢unbTpax, KOTOpble OOECHEeUMBAIOT HAJASXKHYIO paboTy MeMOpaH. Perenepanuss HMOHHUTOB
OCYIIIECTBJISIETCS KOHIIEHTpAToM 1iepes; coOpocom B Mope. OTOOp mepMmara Ompeaesnsercs

CCJIICKTUBHOCTBIO MGM6paH N OCMOTHUYCCKUM AABJICHHUCM.

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 trestment 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
a 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 sheisfirst of all determined by the concentrations of acid and meadow, that can be got asa
result of realization of these processes. The sphere of the use of the got reagents considerably
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 a dabilizing 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 OXOPOHHUX JOKYMEHTIB HA 00  €KTH NPaBa iHTe1eKTyaIbHOI BJIACHOCTI.

- Ilatent Ha xopucHy mozenb 43184. Crocid oumieHHs1 MiHepati3oBaHux BoJ / 3rypoBcbkuii M.3.,
I'omenst ML, Pucyxin B.B., Inbuenko M.YO., Panosenunk B.M., Kamaes B.C., Ueproso:os [.}O. — omy0rm.
10.08.2009. — Brot. Nel5, 20009.

— IlarenT Ha xopucHy mMojmens Ne 43183. Criocid BiIHOBIICHHS pereHepaliiiHuX pO34YHHIB HATPIi-
KaTioHHOTO oM’ sikiteHHs: Boau / M.3.3ryposcekuii, I.M.I'omens, B.B.Pucyxin Ta iH. — omyO.
10.08.2009. Brosn. Nel5, 2009.

— Ilar. Ne 43182, Ykpaina. Criocid oM’ SIKIIIEHHST Ta 3HECOJICHHS! BUCOKOMIHEPai30BaHUX BOJ 3
cynbdar-anionamu / M.3.3rypoBcbkuii, M.J[.T'omens, B.B.Pucyxin ta in. (Ykpaina). — omyoO.
10.08.2009. Brosn. Nel5, 2009.

— IMarent na kopucHy momenb Ne68470. Croci6 mom skmenns maxtaux Boxa / Hla6miit T.O.,
Pesnikop C.1IO., ¥Y36ex P.B., KymixoBa A.I'., TlNontBsaumpeka O.B., Tomens M.J.- omy6i.-
26.03.2012. — Broxn. Ne 6.

- Ilatent Ha xopucHy Mojnenb Ne69566. CrociO 3amoOiraHHsS YTBOPEHHIO HAKHITY Ta KOpO3il B
BOJOIUPKYJIAIIHHUX crcTeMax oxoJiomkenns / aomii T.O., Pesniko C.10., Y306ek P.B., IBuenko
B.B., Tamazamsimi A.T., T'omens M.[]. —omy6:1. - 10.05.2012. — Broit. Ne9.

- IlatenT Ha kopucHy Mojaenb Ne69153. CrociO mom sIKIICHHS Ta OYHWIICHHS CTIYHUX BOJ BiJ
cynbdat-ionis / Fomens M. /1., Illa6miit T.O., Tpyc [.M. —ony6u. 25.04.2012. — bros. Ne8

- Ilarent Ha kopucHy Mozenb Ne82022. CnoCi6 oTpuMaHHs iHTIOITOpa HAKHUIIOYTBOPEHHS Ta
KOopo3ii MertaniB y BogHoMy cepemoBuiii / Tomenss M.JI., Pyakosceka O.B., Omenpuyk FO.A.,

PagoBenunk B.M. - omy6i1. 10.07.13. — Bron. Ne 13.

5. TlopiBHsIHHS 3i CBITOBUMH aHAJIOTaMH.

Pesynbratu BiAMOBIAAIOTH CBITOBOMY PIBHIO, a MIAXOAU 10 0apOMEMOpPaHHOTO OYHIICHHS
MIHEpaJI30BaHUX BOJ 3 iX IONEpeAHbOI0 OOPOOKOIO JUIsi YaCTKOBOI'O 3HECOJIEHHS Ta HACTYIHa
nepepoOKa eoaTiB JO3BOJISIFOTH 30UTRIIUTH Bi0Oip mepMmiaty g0 90 — 95 %, mo He peamizyeThcs
ChOTOJIHI Ha JKOJAHOMY HIANPUEMCTBI 3apyOLKKS 1 HE Ma€ aHaJOrIB Yy CBITOBIA MpakKTHIL

BOJOMIATOTOBKH.

6. ExoHomiuHa npuBadIMBiCTh /151 IPOCYBAHHA HA PUHOK
BnpoBamkeHHs y BUPOOHUIITBO PO3pOOIECHUX TEXHOJIOTH MOMEpPEeAHbOI MiATOTOBKH BOJU

nepes; 0apoMeMOpaHHUM 3HECOJIEHHAM 3 HACTYIHOKO IE€pepoOKOI0 OTPUMAHMX KOHIIEHTPATIB



mo3Bosteh Ha 10 -15 % 30UIBIIATH BHUXIA SKICHOI HHUTHOI BOIM, OJHOYACHO 3MEHIIMBIIN
BIJINOBIAHO KUIBKICTh PIAKUX BIAXOJIB, IO NOTPEeOYIOTh 10AaTKOBOT 00poOKu. B pe3ynbpTaTi Takoi
KOMILJIEKCHOT 00poOKHM BoaM ii BapTicTh MOKe OyTH 3MeHIIeHa y 2 — 3 pasd, IO JI03BOJIHTH
3a0€3nMeYnTH PEerioHd 3 Ne(dIUTOM IHTHOI BOJIM JCIICBOIO SKICHOI BoAor. Co0iBapTicTh

OTpUMAaHHS BOJIM MUTHOI IKOCTI 6apoMeMOpaHHUMHU METOIaMU 3HU3UThCA 13 5,5 10 4,74 rpH/M3.

7. CTaH roTOBHOCTi pO3pOOKH.

CuHTe30BaHI Ta BUIpPOOyBaHI peareHTH MJii MonepeaHboi OOpoOKHM BOAM HeEpen
OapoMeMOpaHHMM  OYMILIEHHAM, pO3po0JeHI  MakeTh  HEOOXiTHOTO  OOJMagHaHHS  JJIA
€JIEKTPOXIMIYHOT NepepoOKH KOHUEHTPATIB, BIANpalbOBaHI BIANOBIIHI TEXHOJIOTI 1 po3pobiieHi
TEXHOJIOTIYHI pEeKOMEHJAAlli 010 €(PEKTUBHOIO 3aCTOCYBAHHS EKCIEPUMEHTAIbHUX 3pa3KiB.
MoxnuBa po3poOKa  JOCHITHO-TIPOMHUCIOBUX 3pa3KiB  HOBOTO  yCTAaTKyBaHHS, aJarTailis
pPO3pOOJIEHUX PEareHTiB J0 TEXHOJOTIYHHX MPOIECIB ICHYIOUMX CTaHIIA BOJOMIATOTOBKH Ta

BOJOOYHUIIICHHS.

8. IcHyroui pe3yjibTaTH BOPOBAIKEHHS.
[IpoBeneni ycmimHi BUMPOOYBaHHS PO3POOJICHUX TEXHOJIOTIH Ha AJTYEBCBKOMY 3aBOJ1

MMATHOT BOJM MIATBEP/KYIOTh iX BUCOKY €(PEKTHUBHICTh Ta €KOJOTTYHY JOIUIHHICTb.

9. Ha3sea oprani3auii, Tesiedon, E-mail
HTVYV”KIIl", imxeHepHo-XiMIYuHUNA (akynbTeT, Kadeapa ekosnorii Ta TEXHOJIOTIi

POCIMHHUX IOJIIMEPIB,

236-60-82, m.gomel ya@kpi.ua
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