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RESEARCH ON THE CHEMICAL COMPOSITION
OF SNOW OF ALMATY CITY

Abstract. The article shows that according to the data of Kazgidromet from 2014-2015 years, Almaty takes one
of the first places among the cities of Kazakhstan in terms of air pollution. Currently, Almaty is one of the 25 cities
in the world in terms of air pollution. The main source of air pollution is harmful substances coming out of the
exhaust pipes of vehicles. According to data from the traffic police, 540,000 vehicles have been registered in Almaty.
Their number is increasing to 40,000 annually. Every day 250 thousand cars are driven into and out of the city.
Polluting substances appear everywhere, their harmful influence on organisms of people, animals and plants is
various: they increase metal corrosion, damage respiratory tract of population and animals, have negative influence
on vegetation cover. During windless days they accumulate as smoke (smog) over the city of Almaty.

Key words: carbon oxides, Natrium, Magnesium, Silicon, Potassium, Calcium, Sodium, Iron, Chrome, Copper,
Cadmium, Polyphosphates; characteristics of snow in Almaty.

Currently, about 3000 kg of carbon dioxide (CO;) and oxides (CO), sulphur dioxide (SO4) and other
incomplete combustion residuals are emitted every day. Each year, cars produce around 280,000 tons of
carbon monoxide, 56,000 tons of hydrocarbons and 28,000 tons of nitrogen. These gases contain over
200 complex compounds (Pb, Hg, Cd, other heavy metals, gases of internal combustion engines -
benzapyrenes, aldehydes) [1-11].

Among them are harmless - nitrogen, oxygen, hydrogen, water vapor, harmful - carbon monoxide,
nitrogen oxide, ethylene, benzene, ethane, methane, toluene, benzapyrene, soot, sulfur smoke, etc. These
physical and chemical compounds are most harmful to humans, animals and plants when breathing. The
pollutants are released into the air when the car is heated up and driven at low speeds.

During traffic jams the cars were stopped, but while the engine was running, hydrocarbons and carbon
monoxide were emitted, while the engine was running, nitrogen oxide was emitted. Cars with a diesel
engine have more CO, NO emissions than those using petrol. This is because they emit a lot of smoke and
have a bad impact on human health. It has been found that the atmosphere of carbon dioxide contains
25-27% of lead, and 40% reaches 2 meters.

It is known that they are stored in the air for a long time, and then enter the human body with them.
Car emissions have a harmful effect on green plants - even pollutants can cause diseases in plants, and
their leaves suffer from chemical burns.

Air pollution is directly related to the technical condition of the vehicle. According to public surveys
along urban roads, 80% of car exhaust emissions contained pollutants 3-4 times higher than normal [1-9].

Cars often pollute the air before traffic lights and in traffic jams. This is due to the fact that in these
places the car is more concentrated and when the engine is running at low speed, toxic gas is emitted into
the atmosphere. Some people say that while Almaty, with a population of 2 million, has air pollution, what
about cities with 20 million people. But in terms of pollution, our city is in front of cities such as Mexico
with a population of over 20 million, Tehran, Shanghai with a population of about 17 million, New York
with a population of 10-15 million, Los Angeles, London, Istanbul, Tokyo, Moscow. It is very alarming
that we cannot improve the environment of Almaty compared to them.

Purpose of the research: to determine the chemical composition of snowfall in Almaty.
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Objectives of the research: 1. to determine the physical and chemical characteristics of snow water;

2. Determination of snow water hardness; 3. Study of the chemical composition of snow water.

Research methods: titrimetry, pH-metry, refractometry, low-vacuum electron microscope brand
JSM-6510LA.

The subject of the research was snow cover from January to February of 2014-2015 years. The
snow cover was collected at the intersection of the railway station - Almaty-1, Raiymbek-Seifullin street,
Tole Bi Street - Seifullin Street. PH of solutions was determined in pH-meter type "I-160MI". Snow water
density was determined by the pycnometric method and refractometric refraction index. Snow water
hardness and CO; content were determined by the titrimetric method.

The results are shown in tables 1-4 and figures 1 below. According to table 1, the pH of snow water
of Almaty Railway 1 is 7,681, and the pH of snow water at the intersection of Raiymbek-Seifullin Street is
8,485, while the pH of snow water at Tole Bi-Seifullin Street is 7,818.

The smallest amount of temporary hardness was demonstrated by the melting of snow at the
Raiymbek-Seifullin crossing and the largest snowfall on Tole Bi-Seifullin Street (table 1).

Table 1 — Physical and chemical indicators of snow water

Ne raw snow water pH n refractive p, g/sm? sourness, mmol/L CO2, mg/l
index pycnometer temporary total
1 Railway station - Almaty 1 7,681 1,3320 1,006 43 5,75 88
2 Raiymbek-Seifullin 8,485 1,3320 1,008 3,15 6,25 22
3 Tole bi - Seifullin 7,818 1,3320 1,008 5,65 5,075 44

The total hardness should not exceed 3 mmol/L in drinking water. However, the hardness of snow is
approximately 1.5-2 times higher. We see that the amount of carbon dioxide contained in snowfalls at the
Tole bi - Seifullin streets is twice high than snow water as in Raiymbek-Seifullin intersection, and almost
4 times higher in water at the Railway-Almaty-1 intersection.

Table 2 — Content of heavy metals in snow water

Ne Elements Tole bi - Seifullin Raiymbek-Seifullin Railway station - Almaty 1
MAC, mg/l | Detected, mg/l | MAC, mg/l | Detected, mg/l | MAC mg/l | Detected, mg/l
1 Chrome 0,05 0,013 0,05 - 0,05 -
2 Copper 1,00 0,024 1,00 0,43 1,00 0,94
3 Cadmium 0,001 2,52 0,001 0,08 0,001 0,017
4 Polyphosphates 3,50 3,28 3,50 0,96 3,50 6,44
5 Total 100 100 100 100 100 100

Table 3 — Content of elements in snow water, %

Ne Elements Tole bi - Seifullin Raiymbek-Seifullin Railway station - Almaty 1 MAC
Mass Atomic mass Mass Atomic mass Mass Atomic mass mg/1
1 Carbon 11,9 19,76 22,67 33,87 14,29 23,36
2 Oxygen 38,4 47,52 38,17 42,10 37,34 45,83
3 Natrium 1,44 1,24 1,48 1,16 1,39 1,19 200
4 Magnesium 2,32 1,89 1,89 1,39 2,69 2,17 50
5 Aluminium 9,80 7,19 7,65 5,09 7,77 5,66 0,2
6 Silicon 249 17,52 19,33 12,35 24,94 17,43
7 Potassium 4,19 2,12 1,22 1,19 2,87 1,44 50
8 Calcium 1,92 0,95 4,99 0,55 1,39 0,68 180
9 Iron 5,02 7,78 1,60 1,60 6,00 2,11 0,3
10 Lead - - - - 1,32 0,13 0,1
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Table 2 shows that the chromium content in snow water from Tole Bi-Seifullin streets did not exceed
MAC. And the other two places have no chromium content in the snow. At the same time, the copper
content in all places did not exceed MAC. The content of polyphosphate in snow water at the intersection
of Raiymbek and Seifullin streets is 3.5 times lower than the maximum permissible concentration, and at
the intersection of Railway Station Almaty-1 it is twice higher. As for cadmium, we noticed that the
content of cadmium in the snow at the intersection of the railway - Almaty-1 was 17 times higher, at the
intersection of streets Raiymbek and Seifullin 80 times higher, and in the snow at the intersection of Tole
bi-Seifullin streets the content of cadmium in the snow was 252 times higher than MAC.

Table 4 — Data showing the extent of snow water elements higher than MAC in drinking water

Ne Elements Tole bi - Seifullin Raiymbek-Seifullin Railway station - Almaty 1
1 Iron 259333.33 times 53333.3 times 70,000 times

2 Natrium 62 times 5.8 times 5.95 times

3 Magnesium 378 times 27.8 times 43.4 times

4 Aluminium 359500 times 25,950 times 283.000 times

5 Potassium 424 times 23.8 times 288 times

6 Calcium 52.78 times 30.55 times 37.77 times

7 Lead 13.000 times

1 Diagram of snow water elements

B Tole bi - Seifullin
B Raiymbek-Seifullin

Railway station - Almaty 1

Table 4 shows that lead levels were found only in snow water at the crossing of the railway station -
Almaty 1. Its amount is 13,000 times higher than the MAC.

It was found out that the amount of iron in the snow water at the intersection of the railway station -
Almaty 1 is 70,000 times higher than the maximum permissible concentration, in the amount of snow
water taken from the intersection of Raiymbek and Seifullin Streets - 53333 times higher, at the
intersection of Tole Bi and Seifullin Streets - 259333 times higher.

The amount of calcium is 37.77 times higher than the maximum allowable concentration at the
crossing of the railway station - Almaty 1, and 30.55 times higher than the maximum allowable
concentration at the crossing of Raiymbek and Seifullina streets and 52.78 times higher than the maximum
allowable concentration at the crossing of Tole bi and Seifullina streets.

Potassium content was found to be 288 times higher at the intersection of the railway station - Almaty
1, and 23 times higher than the MAC at the intersection of Raiymbek-Seifullin streets and 424 times
higher at the Tole Bi-Seifullin streets.

The content of aluminum in the intersection of the railway station - Almaty-1 is 28300 times higher
than the MAC, and in snow water from the streets of Raiymbek - Seifullin 25 450 times more, and in Tole
bi -Seifullin streets it is more 359500 times.

The amount of magnesium in the snow water at the intersection of the railway station - Almaty-1 is
43.4 times higher than the maximum allowable concentration, and in the snow of Raiymbek - Seifullin
67
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streets - 27.8 times higher, in the snow water at the intersection of Tole bi and Seifullin streets 378 times
higher.

The content of sodium is 5.95 times higher than MAC at the intersection of railway station - Almaty-1, 5.8
times higher at the intersection of Raiymbek and Seifullina streets, and 62 times higher than MAC at the
intersection of Tole Bi and Seifullina streets.

Conclusion. As society develops, its civilization and technology are growing, which causes
significant damage to the atmosphere. As a result, people do not notice that they are using the biosphere
for their own benefit and that they have a negative impact on the ecological situation. Assessing the
chemical composition of melting snow in these conditions, assessing the environmental situation in
Almaty, we found that the problem in Almaty is serious, and its main adverse impacts are related to
polluted air, health of its population, plant and animal life, water and soil. Therefore, in order to reduce
carbon dioxide, lead and other waste emissions in the air of Almaty, it is necessary to reduce traffic jams
two times. The article defines the physical and chemical composition and hardness of snow water, the
amount of MAC of snow water. According to the research, it was found that the amount of iron in snow
water at the crossing of the railway station - Almaty 1 is 70000 times higher than the maximum allowable
concentration, and the amount of snow water at the intersection of Raiymbek and Seifullin streets is
53333.3 times higher, as well as at the intersection of Tole bi and Seifullin streets is 259333.33 times
higher. Therefore, improving air quality and ecology in Almaty is a complex and urgent task.

F.’K. Meaeyosa, K.H. Kaiiabi6ai, K.O. Kimioaes
Kasak yITTHIK KbI3Aap MMeqaroruKaliblK YHHBEpCHTET, Anmatel, Kazakcran

AJIMATBI KAJIACBIHJAFBI KAP CYBIHBIH
XUMUAJIBIK KYPAMBIH 3EPTTEY

AnHoranusi. Makanaga 2014-2015 »xeuirel  KasrumpomerTiH Oakpuiay HOTHIKENEPIHIH KOPBITBIHIBICHI
OoiibiHma Asmarel Kayackl KazakcTaH KajajapblHBIH IIIIHAEr aya JacTaHybIHBIH JKOFapbl JIEHIeHiH KepceTil,
ANJIBIHFBl OpBIHFA IIBIKKAH. byriHne AJMaTbl JYHHEXY3iHAEri 25 JacraHFaH KajlaHbIH Ti3IMiHE €HIN OTBIp.
Kanambiz ey KazakcTanaarsl eH Jlac Kajia aTainyblHbIH 0acThl ce0e0l — ayaHbIH JIaCTaHy JKOJIApbIHBIH HEri3ri Ke3i —
ABTOKOJIIKTEH IIBIFATBIH 3USH/IBI 3aTTap O0JIBIN ecenrTeseai. Kananblk jkoJ1 MoJHIUsICHIHBIH ecebl OolbIHIIa, ATTMAaThI
KanacbriHna 540 MBIHHAH acTaM KeJiK MalInHaiapsl TipkenreH. OHBIH KaTtapbl KbUTbiHA 40 MBIHFA AeiiH KeOeie.
Kanara xyrmenikri 250 MBIHHBIH acTaM aBTOMOOWIIBIEP KEII-KeTiN JKaTaabl. JlacTarpIln 3aTTap TypiIi MeTalrgapabH
KOPPO3HACHIH VACTII, aJaMHBIH, KaHyapJIapAblH THIHBIC JKONJAPBIHBIH Kilerei KabaTTapblHa, TepiciHe Tepic ocep
ereni, ecimuikrep ae OymiHeni. Makamaga Kama YCTiHE jKeJlci3 KYHAEpl >KHHAIFaH yJibl Kapa TYTiH, OHEPKOCINTIK
KOCIIIOpPHBIHAH aTMoc(epara YIKeH Mypkajap apKbUIbl INBIFApbUIATHIH, aJaM OpraHM3MiHe 3WSHABI YJIBl TYTIiH
3aTTapAblH KaJAbIFbl Typalibl i THUIFaH.

FplIBIMY KYMBICTBIH MaKCAThI: AJIMaThl KAJIACBIHAAFBI KAPJIbIH XMMUSUIBIK KYPaMbIH aHBIKTAY.

3eprrey omictepi: turpumerpus, pH-merpus, pedpaxromerpus, JSM-6510LA mapkanbsl TOMEH BaKyM/Ibl
AIIEKTPOHABI MUKPACKOII.

3eptTey HbicaHachl perinae 2014-2015 KbUIIbIH KaHTap-aKNaH aiyiapblHIa jkayrFaH Kap aiubiHisl Omap:
Anmatsl-1 — Temip >xon Bok3ausl, PaitbiMoex-Celidymnn, Tene 0u-CeldyinH kemenepiHiH KMbUIBICBIHAH JKUHAIT
aneiaael.  Epitingirepniy pH-p1 “U-160MU” mapkaner pH-metpae asbikTamabl. Kap CYBIHBIH  THIFBI3IBIFBI
MTUKHOMETPJIIK JKOHE ChIHY KOPCETKIlI pedpakTOMETPIIIK d/1ic apKblIbl aHbIKTaabl. Kap cysiHbIH KepMeri xone CO;
MOJIIIepi THTPUMETPHSITBIK SIiC HEeTi31H/Ie aHBIKTAJIbL.

3epTTey HOTIDKENEpiHe KaparaHOa, Kopeacvid Memmiepi Anmmatrel | — Temip KON BOK3aibl KeIIeNEpiHIH
KHUBLUTBICEIHIAFH Kap cybIHaH FaHa Ta0buraH. OHbIH Memnmiepi [ITPK-nan 13000 ece >xorapsl.

Anmatel-1 — Temip k071 BOK3aJIbl KeIeNepiHiH KUBUIBICBIHAAFEI Kap cybiHaa memip memmepi HIPK-mgan 70000
ece xorapsl, an PaiipiMOex-CeliymiH KelenepiHiH KUBUIBICEIHAH aJIbIHFaH Kap CYBIHBIH KypambiHOa 53333 ece,
Temne ou-CelidynnH KelieiepiHiH KUbUIbIChIHIAFbI Meuiepi 259333 ece »korapbl eKeHI aHbIKTaJIbL.

Kanvyuii menmepi Anmatel-1 — Temip ko Bok3aibl KemuenepiHiH Kubuibichipa IIIPK-man 37,77 ece,
Paitpimbex-Celipymun keiuenepinin kubuisicbiHaa 30,55 ece, Tene Ou-CeldyininH KellelepiHiH KUBUIBICBIH/IA
52,78 ece kOFapsbl.

Kanuii memmepi Anmartbi-1 — Temip ko1 Bok3aukl kKemrenepiHiH kKubuibickiHAa [IIPK-man 288 ece, PaiibiMOek-
Ceilidymmn kentenepinin Kubuibicbinaa 23,8 ece, Tene ou-CeiidyrumH kelenepiniy KUbUIBICHIHIA 424 ece jKoFaphl
€KEHI aHBIKTaJIIbI.
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Anromunuti memuepi Anmartel-1 — Temip on Bok3anbl KeuiesnepiniH KubuibichiHaa IIIPK-gan 28300 ece
xorapsl, an PaitbiMOex-Cel(yiiH KelelepiHiH KMbUIBICHIHAH aJIbIHFaH Kap CYBIHBIH KypambiHaa 25450 ece, Tene
ou-Celiy/utiH KelenepiniH KAbUIBIChIHAAFBI Moiepi 359500 ece xoraphl.

Anmatel-1 — Temip 0n BOK3aJdbl KeIIENepiHiH KHBUIBICHIHIAFEI Kap CYBIHIAFbl mMaeHuti Memepi IIIPK-gan
(urexti payanmsl KoHIEHTpaIwms) 43,4 ece xorapbl, an PaitbimOek-CeldyuinH KellenepiHiH KHbUIBICHIHAH aJbIHFaH
Kap cybIHBIH KypambiHaa 27,8 ece, Tene ou-CeitdyiumH Kelenepiniy KUbUIBICBIHAAFEI Meepi 378 ece sxoFapsl
€KEHI aHBIKTaJIIbI.

Hampuii memmepi Anmatei-1 — Temip kxom Bok3aimel kemenepiniH KubLibichiHma IIIPK-mam 5,95 ece,
Paitbimbex-Celidyinn kemiesnepinin Kubuibicbinaa 5,8 ece, Tene ou-Ceiidyminn keienepinii KMbLUIbICHIHIA 62 ece
AKOFapBL.

Kap CybIHBIH XHMHAJBIK KYpaMbIH 3€pTT€y OapbIChlHAAa AJMAaThl KATaChIHBIH AKOJIOTHSUIBIK JKaFdaiblH
Oaranail OTBIpBIN, AJMaTBHIHBIH mpo0ieMachl KypAeli eKeHJIriH, OHBIH HEeri3rici JlacTaHFaH ayaHbIH, Kaja
TYPFBIHAAPBIHBIH JICHCAYJIBIFBIHA, (uiopackl MeH (QayHacblHa, Cybl MEH TOIBIparblHa TEpIC ocep THUTI3eTIHIH
Oaiikanpik. CoraH OailylaHBICTBI AJIMAaThl KaJIaCHIHBIH ayachbIHIAFbl ©Mipre 3USHIBI KOMIPTEK OKCH[I, KOPFaChIH,
TEMIip, KaJbIHiA, KaJIui, allOMIUHANA, MAaTHUH, HATPHA, XpOM, MBIC, KaaMuii, monudocdar, T.0. KaIAbBIKTapAbl a3aiTy
YIIIH aBTOKOIIKTepAiH KelIeleri KemrTemiciH 2 ece aszaiity kepek. COHABIKTAaH AJMaThl Kajdachl ayacChIHBIH
Ta3JIBIFBIH, 3KOJIOTHSICHIH JKaKCapTy — KYpAEi opi Ke3eK KYTTipMeHTiH Macele.

Tyiiin ce3mep: KeMipTeK OKCHATEPi, KOPFACHIH, TEMip, KaJIbIU{, KW, aIFOMAHUN, MarHUW, HATPUHA, XpOM,
MBIC, KaaMuii, monmdocdarrap, AIMaThl KaJIAChIHIAFb! Kap CHIIATTaMaCHI.

I'. 7K. Meneyosa, K. H. XKaiinbi6aii, K. O. Kimrioaes
Kazaxckuit HarioHaneHBIH K€HCKHI Meparornueckuii yauusepceuret, Anmatsl, Kaszaxcran
N3YYEHUE XUMHUYECKOI'O COCTABA CHET A r. AJIMATBI

AnHoTauus. B cratee nokazano, yto no nanueiM 2014-2015 rr. Kasrunpomera, cpeau roponoB Kazaxcrana no
CTETIeH! 3arps3HeHHsT aTMOC(epsl T.AIMaThl 3aHUMAaeT OJHO M3 IePBBIX MECT. B Hacrosmee BpeMs IO YPOBHIO
3arps;3HEHUS BO3MyXa AJNMAaTHl BOIIEN B YHCIO 25 TopomoB mupa. OCHOBHON HCTOYHHK 3arps3HEHUS aTMoc(hepsl —
9TO BpPEAHBIE BEIIECTBA, BHIXOAAIINE M3 BEIXJIIOMHBIX TPYOOB aBTOTpAaHCIIOPTOB. [10 MTaHHBIM TOPOKHOW ITONHUIUH, B
ropoge AnmMatel 3apeructpupoBaHo 540 Teic. aBTOMOOMIeil. VX wmcno exerogHo ysenmmumBaercs a0 40 ThIC.
eauHUL. B ropox exenHeBHO mpuObBaeT U yobBaeT 250 THIC. aBTOMOOMIEH. 3arpsHSIONINE BEIIECTBA TOCTYIAIOT
Be3Jle, MX BpPEIHOE BIMSHME Ha OPTaHU3MBI JIIOJIEH, )KUBOTHBIX M PAaCTCHUN Pa3HOOOPA3HO: MOBBIIIAIOT KOPPO3UIO
METAJUIOB, MOBPCKAAIOT AbIXAaTCJIbHBIC IYTH ﬂ}OHeﬁ U JKUBOTHBIX, OKa3bIBalOT OTPULATCIILHOC BJIMAHUC Ha
pacTHTeNbHbII TOKPOB. B Oe3BeTpeHHbIE JHU CKAIUTMBAIOTCS B BUJIE JIbIMa (CMOra) HaJl rOpoJioM AJIMATHI.

Hear u 3amaya Hay4HBIX padoT. M3yueHue u ompejeieHHe XUMHYECKOTO COCTaBa CHEra, BBINABIIETO B
r.AnMarsl.

Metoapl wuccienoBaHus: TUTpUMeTpusi, pH-MeTpus, pedpaxTomMeTpusi, HHM3KOBayMHBIH 3JEKTPOHHBIN
MuKpockon Mapku JSM-6510LA.

O0bexThI HecaenoBanusa. OOpa3isl B3ATH U3 cHera, Beimapmero B 2014-2015 rr. B ropoge AnmMatsl. Mecto
B3THS 00pa3IOB: KeIe3HOAOPKHBIN Bok3al AnMaTthl |; Ha mepecedennn yi. Paifbimbexa — Cetidymmmnaa; Tome 6u —
Ceti¢pymmmna; pH pactBopos onpeznenensl Ha pH-meTpe mapku “U-160MU”. TInoTHOCTE BOJBI U3 CHETa OIIpeesieHa
METOZIOM NHKHOMETPHH; IOKa3aTelb MPEIOMIICHHUS ONpeaeieH pedpakTOMETPHUECKHM CII0COO0M; KHCIOTHOCTH
BOJIBI U3 cHera v 00beM (kosmuectBo) CO, onpenetsyii METOI0M THTPOBAHHSL.

Pe3ynbTaThl HccieoBaHMS OKA3bIBAIOT, YTO ONPEEICHHOE KOINYECTBO CEUHYa HalIGHO B pacCTBOPE U3 CHEra,
B3SITOTO Ha IepeceueHuu YIullbl JKene3HonopokHbI Bok3an — AnmaTel 1, ero koiudectBo mpesbinaer ITJK B
13000 pa3a.

KonmuectBo orceneza B pacTBope cHera, B3ATOro Ha Iepekpectke JKene3HOmOpoxHBIH BOk3an — Aumarsl 1,
npessimaet [TJK B 70 000 pasa, a B pacTBOpe CHera, B3TOro Ha nepecedenun PaiimOexa — Ceitdymmmna —
6 53333 pasa, B pacTBOpe cHera, B3sTOro Ha nepekpectke Toine 6u — Celidynimna — B 259333 pasa.

CopepxaHme Kaivyuss B pacTBOpPE CHETa, B3ATOrO Ha mepekpecTke JKeme3HoMopoKHBIH BOK3al — AnmMartsl 1,
npebimaet BenuauHb! [1IK B 37,77 pasa, B pacTBope cHera, B3ATOrO Ha IepecedeHnd yaurpsl Paiimbeka — Ceiidyi-
mmHa, npesbimaet [IK B 30,55 pa3a, a B pacTBope CHera, B3sTOTO Ha nepecedeHuu yiaunsl Tone ou — Ceitdymaa,
MIPEBBIIEHUE COCTABISIET — B 52,78 pasa.

Komu4iecTBo xaauss B pacTBOpe M3 CHEra, B3ATOTO Ha MepekpecTke JKene3HomMOpoKHBIH BOK3al — AnMartsl 1,
npessbiiaer BenuunHbl [1JIK B 288 pasa, B pacTBope cHera, B3sToro Ha nepekpectke PaiimOexa-Ceiidyunna,
npesbl-maer IIJIK B 23,8 pasza, B pacTtBope cHera, B3sTOro Ha mepecedeHus yauibl Tone Ou-Ceiidymauna —
B 424 pa3a.
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Coneprxanue amoMunuss B paCTBOPE M3 CHETa, B3ATOIO Ha MepeKpecTke JKene3HOmOpOoKHbBIN BOK3al — AJMarthl 1,
npesbimaer BenmuuHbl 11JIK B 28300 pasa, B pacTBope CHera, B3ATOTO Ha II€pecedeHHH Yiunbl PaiimOexa —
Ceiidymniuna, npessiaer [TJIK B 25450 pasa, B pacTBOpe cHera, B3sTOro Ha nepecedenun yauisl Tone ou-Celdyin-
JIMHA, TIpeBbIlIeHne cocTtapisieT B 359500 pasa.

ConepixaHue MaeHusi B paCTBOpE U3 CHEra, B3sTOro Ha nepekpectke JKeae3HoIopIoKHbIA BOK3all — AnMartsl 1,
npesbimaer BenuunHbl I11JIK B 43,4 pasza, B pacTBope cHera, B3iTOrO Ha mepecedeHHH ynunsl PaiimOexa-
Ceiipymnmna, mpesbimraer IIJIK B 27,8 pasa, B pacTBOope cHera, B3sTOTO Ha II€peceUeHHMH YiMIbl Tone Ou-
Celidymnimuna — B 378 pasa.

KonuuectBo Hampus B pacTBOpe CHera, B3ATOr0 Ha nepekpectke JKene3HOAOpOXKHBIM BOK3aln — Anmatsl 1,
npeBbimaer BenmuuuHBl [IJIK B 5,95 pasa, B pacTBope cHera, B3ATOrO Ha IiepecedeHWH yiuIbl PaitmOeka-
Ceti¢pymmna, mpepeimaer [IJK B 5,8 pasa, B pacTBOpe cHera, B3STOTO Ha IepecedeHHH yuuibsl Tome Owu-
Ceiidyminna — B 62 pasa.

B pe3ynbrare n3y4eHns XMMHUECKOTO COCTaBa CHETa yCTAHOBIICHO, YTO 3KOJIOTMYECKOE COCTOSIHHUE B I AJIMAThI
CJIOJKHOE. 3arps3HEHHBIH BO3IyX OKa3bIBaeT HETAaTUBHOE BIMSHUEC HA 3/I0POBBE JIIOAEH, a TaKkKe HA COCTOSHHE
(hitopel 1 GayHBI B TOPOJIE U €r0 OKPECTHOCTSIX. B CBsI3M € 3THM, € Lenblo yMeHbleHus coaepxkanus CO,, CBUHIIA,
KeJies3a, KaJusl, KajbLus, allOMUHNS, HATPUsI, MarHus, Xpoma, KaamMusi, noiudochaToB cienyeT YMEHBIIUTD IPOOKH
Ha ynunax Anmarsl B 2 u 6osiee pasa.

Ki1ioueBble cj10Ba: XapaKkTepUCTHKA CHETra I'. AJIMaThl, OKCH/IbI YTJIEpOa, MOHOOKCH/I, OKCHJ CEpBI, aJIbJIeTU/IbI,
9THIIEH, OEH30J1, 3TaH, METaH, TOIyoJI, OeH3(a)TUPEH, OKCHIIBI.
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