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1. TexHOIOTiS OYMILIEHHS PO3COJIY 3 TiPOMiHEpaTbHOI CUPDOBMHU MOPCBHKOTO Ta O3€PHOTO MMOXOKEHHS Y

BUPOOHUILITBI COAY KaJIbIIMHOBAHOI.
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Pedepar:

1. O6'eKT BOCiIKEHHS: TEXHOJIOTiS OUMILEHHS CUPOTO PO3COJIy 3 TilpoMiHepasibHOi CUPOBUHU. MeTa IOCiIpKEeHHSL:
BJIOCKOHAJIEHHSI TEXHOJIOTI OUNIEHHSI CUPOTrO PO3COJIY 3 TipOMiHepalbHOI CUPOBUHY MOPCBHKOTO ITOXOKEHHS Ta
PO3p06Ka HOBOI TEXHOJIOTI] y pa3i BUKOPUCTAHHS CUPOBUHU O3€PHOTO NOXOIKEHHS Y BUPOOHULTBI conu
KaJIbIIMHOBaHOI. MeToau fOCiIKeHHs: BU3HAYeHHS (i3UKO-XiMiYHUX MOKa3HUKIB 3pa3KiB COJIi - y BiANOBIZHOCTI 1O
HOCTY 4886.1:2007-ICTY 4886.24:2007. KoHLIeHTpaLlisl KOMIIOHEHTIB y PO34YMHAX - TUTPUMETPIUUI,
rpaBiMeTpuyHUM, POTOKOJIOPUMETPUYHUI, aTOMHO-aICOPOLINHUI MeToiu. pH po34ylrHiB - TOTEHLIOMETPUYHUN
MeToh. CTaTUCTUYHA 0OpOOKA JAaHUX €KCIIEPUMEHTAIBHUX JOCTII)KEHb - METOAU MAaTeMAaTUYHOI CTAaTUCTUKMU i3
3acrocyBaHHsM nporpam Excell Ta Statistica. TeopeTnyHi i mpakTUyHi pe3yibTaT: BUPillleHa HAYKOBO-ITPAKTUYHA

3a7ja4a BAOCKOHAJIEHHS TEXHOJIOTII OYMIIEHHS PO3COJLy 3 TipOMiHepasbHOI CUPOBMHUA MOPCBHKOTO ITOXOIKEHHS,



3aCTOCYBaHHS SIKOi Y BUPOOHUIITBI COZIY KaJIbLMHOBAHOI [TpU3Beie 4O CyTTEBOrO 3MEHIIEHHSI Macy PEareHTiB IJ1st
OUUIIEeHHS, 3HUKEHHSI KOHLIeHTpaLii ioHiB SO42- B OYHMIIIEHOMY PO3COJli, Ta pO3p006JieHa TEXHOJIO IS OUUIIEeHHS
PO3COJIy 3 CHPOBMHHU 03€PHOr0 NIOXOIKEHHS, 110 CIIpUsiE€ PO3IMPEHHIO CUPOBMHHOI 62311 BUPOOHUIITBA COIOU
KaJIbLIMHOBaHOI. HOBM3HA: BCTAaHOBJIEHO 3aJIEXKHICTh KOHLEHTPaLii i0HiB SO42- B 0OYMIEHOMY PO3COJIi Bif,
CHiBBiJHOLIEHHS! MACOBUX KOHLeHTpauilt MgSO4 /MgCl2 y cupomy po3coi 3 riipo-miHepasibHOi CUPOBUHU
MOPCBKOTI'0 IOXOJKEHHS. 3allpOIIOHOBAHO CIIOCI0 BU3HAYEHHS ONTUMAJIbHOTO CTYIIEHIO 3aCyJibpadyBaHHs CUPOTO
PO3COJy, IO A03BOJIsIE MiHIMi3yBaTH BUTPATH COJIMA HA OUYMILEHHS PO3COJIy Ta OOMEKUTH KOHIEHTpaLLilo i0HiB
SO42- B ounieHOMy po3coJii. JJoBeeHa TEXHOIOTIYHA JOUUIBHICTD J0JaBaHHSI TiIPOKCUAY KAJIbLIiI0 B IIPOLEC
OYUILEHHS Y JeKiJbKa IPUHAOMIB, 10 O3BOJISIE 32 PAXYHOK 3MEHIIIEHHS [IePEHACUYEHHS PO3COJTy BiTHOCHO
cysbdaTy Kajbllilo OTPUMAaTU OUYUIIEHMI] PO3CiJl 3 MACOBOIO KOHLIeHTpallieto ioHiB SO42- He 6inbi 3,1 kr/M3.
BcTaHOBIIEHO, IO CUPUI PO3Cisl 3 CUPOBUHU O3€PHOT0 NMOXOAKEHHS XapaKTePU3YyEeThCS NEPEMIHHUM CKJIAZOM
IIPOTSITOM POKY, @ TAKOXK TaKMM CIIiBBiJHOLIEHHSIM KOHLIEHTpaliil ioHiB Ca2+/Mg2+, o He 3a6e3neuye HEOOXiIHOTO
CTYIIEHIO OYMILEHHS PO3COJIy IPY BUKOPUCTAHHI iCHYIOUMX TEXHOJIOTINA. 3alIPONIOHOBAHO TEXHOJIOTIYHUHI IIPUNOM,
1110 [103BOJIs€ BUKOPUCTOBYBATHU TiIpOMiHEpajIbHy CUPOBUHY O3€PHOTI0 IOXOPKEHHS 1K CUPOBUHHE [IKEPEJIO 11715
BUPOOHUILITBA COJIU KaJbLIMHOBAHOI, IKMI BKJIIOYA€ 3MiHY CITiBBiIHOLIEHHS] MaCOBUX KOHLIEHTpaLlill iOHIB
Ca2+/Mg2+ B cpoMy PO3COJIi MIJIIXOM JOJATKOBOI'O BBELIEHHS 10HIB KaJbliil0. BCTaHOB/IEHO, 1[0 MiHIMaJIbHO
HeoOXxiJlHe CIiBBiTHOIIEHHS MacOBUX KOHIEHTpaljill ioHiB Ca2+/Mg2+ B CMpOMY p03COJli CTAaHOBUTS Bif, 1,3 1o 1,6.
CTyninb ynpoBaJpyKeHHS: pe3yJIbTaTU AOCIiIPKEHb OYUIEHHS PO3COJIy 3 IipOMiHEPabHOI CHPOBMHN BUKOPHUCTAaHO
y BAT "Kpumcbkuii cogosuii 3aBof" (YKpaina) Ta y po6o4omMy npoekTi Bupo6Huirsa cogu TOB "Kascopa"

(Pecny6sika Kazaxcran). Cpepa BUKOPUCTaHHS: XiMiYHa IPOMUCIIOBICTb.

2. Object of research: purification process of raw brine from hydromineral raw materials. Purpose of the study: the
purification process development of the raw brine from hydromineral raw materials of marine origin and
development of new technology in the case of using lacustrine raw materials in soda ash manufacture. Research
methods: determination of physical-chemical parameters of salt samples - in accordance with DSTU 4886.1:2007-
DSTU 4886.24:2007. The components concentration in the solutions - titrimetric, gravimetric, photo colorimetric
and atomic adsorption methods. Statistical processing of experimental data is made using methods of
mathematical statistics with application of Excel and Statistica programs. Theoretical and practical results:
scientific and practical problem of technology development of brine purification from marine hydromineral raw
materials is solved, application in the soda ash manufacture will significantly reduce the reagents mass for
purification, reduction of SO42-ion concentration in the purified brine, and brine purification technology of
lacustrine raw materials, which contributes to the resource base expansion of soda ash manufacture. Novelty: the
dependence of ion concentration SO42-in the purified brine on the mass concentrations ratio MgSO4 /MgCl2 in
raw brine from the marine hydromineral resources. It is offered a method of determining the optimal degree of
raw brine sulfurization, which minimizes the soda consumption of to purify the brine and to limit the
concentration of SO42-ions in the purified brine. Is proved the technological feasibility of calcium hydroxide
adding into the purification process in several stages, allow on account of supersaturation brine decrease of
calcium sulfate to obtain purified brine with content of SO42-ion is not more than 3,1 kg / m 3. Established that
the raw materials from the lake brine is characterized by a variable composition throughout the year, and such
ratio of concentrations of Ca2 / Mg2, which does not provide the necessary degree of brine purification o by using
existing technologies. Offered technological method allows using lake hydromineral raw materials as a raw
material source for soda ash manufacture, which includes a change in the mass ratio of Ca2 / Mg2 concentrations
in the raw brine by additional introduction of calcium ions. Established that the minimum required ratio of mass
concentrations of Ca2 / Mg2 in raw brine is from 1,3 to 1,6. Implementation degree: The brine purification research
results of hydromineral resources are used in JSC "Crimean Soda Plant" (Ukraine) and in the working draft of soda
manufacture Kazsoda LLC (Kazakhstan). Application scope: chemical industry.

Jep>kaBHUH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:



CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiSJIBHOCTI:
ITiZCcyMKH JOCTiI>KEeHHS:

ITy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
Coria;iIbHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHCepTalii:

3B'S130K 3 HAYKOBHMH T€EMaMH:

VI. BizoMocTi mpo HayKOBOr0 KEPiBHUKA /KePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. MosiyanoB Bosiogumup IBaHOBUY

2. Molchanov Volodimir Ivanovich

KBasmigikamis: k.1.1., 05.13.07
InenTudikarop ORCID ID: He 3acrocosyetbcs
JopaTrkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOMH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIiB
OdiuiiiHi OIOHEHTH
BiacHe IIpi3Buie Im'a ITo-6aTbKOBI:

1. lartopes Banepii naBnoBu4

2. lllaniopes Baznepiii aBnoBuy

KBasigikanis: 1.1, 05.17.01

InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indopmamist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:

Kopg 3a €IPIIOY:



Micue3HaxoaKeHHS:
dopma ByracHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kocris IBaHn IOpiitoBuy

2. KocriB IBaH FOpiitoBuy

KBasigikanis: k.r.u., 05.17.01

InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHE HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUMH 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOIi

OisIJIbHOCTI

Pumenko Muxaio [IBaHOBUY

Pumenko Muxaiio [IBaHOBUY

FOpuenko T.A.



