160 CHEMICAL SCIENCES

the catalytic reactions. Honorary member of the St. Petersburg Academy of Sciences J. Berzelius first attempted to
describe the phenomenon of catalysis and the first to introduce scientific terminology its current name. J. von Liebig
generalized physical and chemical concepts of the mechanism of the catalytic reaction . His theoretical position of
catalytic reactions have continued to develop Russian scientists who learned from Liebig.
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B nanHO# paboTe N3y4eHbl OCHOBHBIE YKOJIOTHUECKHE M THAPOXHMHUUECKHE OCOOCHHOCTH COJIepIKaHuUs, pactpe-
JIeJICHUs, BADbUPOBAHHS M MUTPALl HOHOB CBUHIIA B IMTHEBBIX BoJax Bocrouno-KaszaxcraHnckoii odnactu. YecTaHOB-
JIeH XMMHUYECKHUH THIT IIHTHEBOHM BOJBI MO TIPeodiIajaloieMy aHHOHY ¥ KaTHOHY, U3YYeHO ero BIHSHHE Ha KOHIIEHTpa-
L[MI0 HOHOB CBMHIIA B MCCIIEyeMbIX MUTHEBBIX BoAaX. IIpe/icTaBieHa CpaBHUTENBHAS OLIEHKA CPEIHETr0 COACPKAHUS
CBHHIIA B ITUTHEBBIX BOJIAX MCCIIENyeMOTO PErHOHa ¢ HOPMAaTHBAMU Ka4eCTBa BOABI M I'MAPOr€OXUMUYECKIMH 3Talo-
HaMH. YCTAQHOBIJICHO, YTO CPEHEe COIAEPKAaHUE CBHHIIA B IMUTHEBBIX BoAax BocTouHno-KasaxcraHckoi obnactu 3aBH-
CHT OT XMMHYECKOTO THIIa BOJ], HO HE MOIYMHSETCS 3aKOHY HOPMaJIbHOTO paclpe/ieIeH s, XapaKTepH3yeTcs cpeHeit
MUTpalueil, He MpeBBIaeT npenenbHo-1omyctumyto koatuenTpanuio ([1IJ1K) mo Canurapasiv npasunam PecrryOmuku
Kazaxcran (PK) n HopmaruBy BeemupHroii opranmsanun 3apasooxpanenus (BO3).
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In this paper, the main ecological and hydrochemical characteristics of concentration, distribution, variation and
migration of the lead ions in drinking water of the East Kazakhstan region have been studied. Chemical type of drinking water
and its influence on the concentration of lead ions in the studied waters also was defined. In paper has shown a comparative
evaluation of the lead content in drinking water of the region with water quality and hydro-geochemical standards. Established
that the concentration of lead in drinking water of the East Kazakhstan region depends on the type of water but is not
subject to the normal distribution function, is characterized by medium migration does not exceed the maximum permissible
concentration (MPK) of sanitary regulations of the Republic of Kazakhstan (RK) and WHO guidelines.
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BEIsiBIICHHE TOTIOJIOTHYECKOTO CTPOCHUS YETHIPEXKOMIIOHEHTHON B3aMMHOM CHCTEMBI KJIACCHYECKUMH IKCIIEPH-
MEHTaIbHBIMU METOAAMH OY€Hb TPYAOEMKO M MOXKET 3aHHMAaTh HE OJHH Tof. B cBs3M ¢ 3TuM pa3paboTaH yHUBEp-
CaJIbHBIN AJTOPUTM MHHOBAIMOHHOTO MCCIICJOBAaHUSI MHOTOKOMIIOHEHTHBIX coneBbiXx cucteM (MKC), nmo3Bomstrommuit
B HECKOJIBKO JIECATKOB Pa3 COKPATHTh BPEMS Ha MPOBEACHME IKCIEPHMEHTAIBHBIX Hccienosannii. Ha ocHoBe mpu-
Be/IEHHOTO B CTaThe AITOPHTMA CO3aH aBTOMATH3UPOBAHHBIN KOMIUIEKC MU GEepeHIMalny U TIOCTPOSHUs ApeB (a3
MKC. JlaHHBI# KOMIUIEKC MO3BOJISIET aBTOMaTuuecku anddepeHunposars (pa3oBbiii KOMILIEKC UCCICAYEMOI CHCTe-
mbl. Cucrema Na, K // F, Cl, WO4 umeer apoiinbie coenunenus: D2 — NaF*2Na2WO04, D4 — NaCl*2Na2WO4 ,
D6 - Na2WO4*K2WO04 , D8 - KF*K2WO4. B pesynbsrate muddepeHnanuy BbISIBICHO CeMb (a30BbIX SAMHUYHBIX
611oxoB (PEBoB). Meronom JITA noxazaHa npaBmwIBHOCTE AnQQepeHnnaniy YeTBepHoi B3anMHol cucteMsl Na, K
/I'F, Cl, WO4. Ha TepMuveckoil KpUBO# OXJIaXKACHHsI PACCIMTAHHOTO IBTeKTHUeCcKoro cocraBa cucrembl NaF — KCl
— K2WO4 ormMeueH eIMHIYHBIN MUK, COOTBETCTBYIOIINN KPUCTAJUTH3AINN SBTEKTUKH Ipu Temmeparype 874K (601
°C), 4TO MOATBEPXKIACT CTAOMIBHOCTD CEKYILEro 3JIEMEHTa U MPaBHILHOCTh pazoueHus. Takum o0pa3oM, OTmazaet
HEOOXOIMMOCTB IPOBEICHUs uccienoBanus a3 cradbmwibHoro Tpeyronbauka NaF — KCl — K2WO4 metogom PDA.

DIFFERENTIATION OF THE FOUR-RECIPROCAL SYSTEM NA, K // F, CL, WO4 USING
INNOVATIVE TECHNOLOGY RESEARCH TOPOLOGY AND METRIC MULTI-SALT SYSTEMS

Katasonova E.A.

Samara State Technical Univercity, Samara, Russia (443100, Samara, street Molodogvardeyskaya, 244),
e-mail: e.katasonova @ list.ru

Identification of a topological structure of four-component mutual system by classical experimental methods is
very time consuming and can take not one year. In this regard the universal algorithm of innovative research of the

SCIENTIFIC REVIEW Ne 1



XUMHNYECKHUE HAYKHN 161

multicomponent salt systems (MSS) is developed, allowing in some tens times to reduce time for carrying out pilot
studies. On the basis of the algorithm given in article the automated complex of differentiation and creation of trees of
phases ISS is created. This complex allows to differentiate a phase complex of studied system automatically. The system
Na, K//F, Cl, WO4 has double connections: D2 — NaF*2Na2WO04, D4 — NaCl*2Na2WO04, D6 - Na2WO4*K2WO04,
D8 - KF*K2WO4. As a result of differentiation seven phase single blocks are revealed. The DTA method proved
correctness of differentiation of fourfold mutual system Na, K//F, Cl, WO4. On a thermal curve of cooling of the
calculated eutectic structure of NaF system — KC1 - K2WO4 is noted the single peak corresponding to crystallization of
an eutectic at a temperature of 874K (601 °C) that confirms stability of a sekushchy element and correctness of splitting.
Thus, need of carrying out research of phases of a stable triangle of NaF — KCI — K2WO4 the RFA method disappears.
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B pabote npoaHa M3upOBaHbI MOKA3ATEIH COJICBOIO COCTaBa TEXHOTCHHBIX, IPSI0BO-KOTJIOBUHHBIX U MOWMEH-
HBIX 03€p, a TaKKe BOAOXPAHIIIHI Fora AMYpCKOi 00JacTH. YCTaHOBIIEHO, YTO COJIEBOM COCTAB CYIIECTBEHHO M3Me-
HSICTCS B 3aBUCHMOCTHU OT CE30HA Tojia. 3UMOM U JIETOM BOIHAS TOJIIIA CTPATH(UIIMPOBAHA 10 TEMIIEPATYPe U XUMH-
geckoMy cocTaBy. OCEHBIO B pe3yJIbTare HUPKYJISIIUU BOJHBIX MacC MPOUCXOANT WX MepEeMEIINBAaHHE, YTO IPUBOIUT K
pa3pyLICHUIO XMMUYECKON HEOMHOPOIHOCTH. Bo/IbI MaOMHHEpATH30BaHHbBIC, THAPOKAPOOHATHBIC, OTHOCSTCS K KaJlb-
LMEeBOM WM HaTpHueBoH rpymme. Kitace u rpymma Bog MOKET MEHATHCS B 3aBUCHMOCTHU OT ce30Ha. Ha ¢done obmiero
COJIECOAICPIKAHNUS, ONPEICIIIEMOTr0 INIABHBIMA HOHAMH, HAMOOJBIINK BKJIAJl B KAY€CTBO BOJIbI 03€p M BOJOXPAaHUIIUIIL
BHOCSIT OMOT€HHBIE AIIEMEHTHI, KOTHYECTBO KOTOPBIX OMpPEEIsieT SKOJOTHIeCKH cTaTyc BOZOeMOB. B oceHHuit me-
pHOA MX JO0JIsI Majla, JIETOM KOHLIEHTpAalLUsl BO3pACTaeT, a B MOJJICAHBIN MEpUO COIepPIKaHUE CHIIMKATOB, JKeje3a U
aMMOHHS JIOCTUTAaeT MakcuMyMa. Hambomnbliee ux conepikaHue OTMEYaeTCs B TPUIOHHOM CJIO€ BOIBI B pE3yNIbTaTe
BBIXO/Ia U3 JIOHHBIX OTIIOKCHUH B YCIOBUAX AepuIMTa KUCIopoaa. s mokaszaresst KHCIOTHOCTH HaOIOIat0TCs ce-
30HHBIC KoeOanus. Hanbomnee Bricokne 3HaueHus pH XapaKTepHBI U BOA BOAOXPAHIIHI B JETHUH mepuoa. Kak
MPABUJIO, BEJTMUHMHA BOJOPOAHOTO TIOKA3aTels BBIIIE B IOBEPXHOCTHOM CJIO€, 110 HAMPABJICHHUIO K JHY OHAa YMEHbIIa-
ercsa. V3 MUKPORIIEMEHTOB BO BCEX BOJOEMAxX B MAJBIX KOHIICHTPAIMAX IMPUCYTCTBYIOT IIMHK U CBUHEN. B ciiemoBhIx
KOJIMYeCcTBaX OOHAPY)KMUBACTCS KAJAMUIl, ME/Ib PETHCTPUPYETCS B CAMHUYHBIX MPpobax. Bee nccnenoBaHHbIC BOTOCMBI
SIBISIFOTCS. TUITMYHBIMU JUIS Fora AMYpPCKOHM 00JacTH M OTPaKalT 0COOCHHOCTH THAPOXWMHH TTOBEPXHOCTHBIX BOI
paiioHa uccieI0BaHUH.
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The data on the salt composition of technogenic lakes, water reservoirs, oxbow and kettle lakes were analyzed.
It was shown that the salt composition changes noticeably with the season. Water column is stratified by the water
temperature and chemical composition; the chemical heterogeneity is decreased in autumn due to water mass
overturning. The waters in all studied waterbodies are calcium- or sodium-hydrocarbonate waters with low mineral
content. The content of minerals may change with the season. On the general salt background formed by major ions,
the main input to the water quality comes from biogenic elements: ecological status of the waterbody depends on
their content, which is low in autumn, increased in summer, and reaches maximal concentrations of silicates, iron and
ammonia during the ice-on period. The highest content of biogenic elements is observed in near-bottom layer as a result
of their escaping from sediments under conditions of oxygen deficiency.Seasonal fluctuations of pH were observed,
with the highest meanings in summer period. As a rule, pH is the highest in surface layer, gradually decreasing to the
bottom. Zinc and lead were found in small concentrations in all studied waterbodies. Cadmium was found in traces,
and copper was registered in a few samples.All studied waterbodies are typical for the south of Amurskaya Oblast,
reflecting the hydrochemical character of the regional surface waters.
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ITokazana NpUuHIOWIIHaJIbHass BOSMOXXHOCTb OCaXCHUA MEIU JIa3€PHO-UHAYHHUPOBAHHBIM METOAOM Ha KEpaMH-
YECKHUEC M CTCKIIOKCPAMHUYECCKUEC TMOBEPXHOCTHU U3 TEJIA, COCTOAIIETO U3 KOMIIOHCHTOB, UCIOJIB3YIOUIUXCA I mmeen
XUMHYCCKOI'0 U SJIEKTPOXUMUYECKOIO MEIHCHUA. D10 CYHICCTBECHHO paclIupseT C(bepy BO3MOXXHOTO IPUMEHCHUS
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