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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 (CO2) 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 ofthe 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 CO2content 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 1is 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

No raw snow water pH n refractive p, g/sm3 sourness, mmol/L CO2 mg/l
index pycnometer  temporary total
1  Railway station- Almaty 1~ 7,681 1,3320 1,006 43 575 88
2 Raiymbek-Seifullin 8,485 1,3320 1,008 315 6,25 2
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

No Elements Tole bi - Seifullin Raiymbek-Seifullin Railway station - Almaty 1
MAC, mg/l  Detected, mg/ll  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 0,024 100 043 1,00 0,94
3 Cadmium 0,001 2,52 0,001 0,08 0,001 0,017
4 Polyphosphates 3,50 328 3,50 0,96 3,50 6,44
5 Total 100 100 100 100 100 100

Table 3- intent of elements in snow water, %

No Elements Tole bi - Seifullin Raiymbek-Seifullin Railway station - Almaty 1 MAC
Mass  Atomic mass Mass Atomic mass Mass Atomic mass mg/l
1 Carbon 119 19,76 22,67 33,87 14,29 23,36
2 Oxygen 384 47,52 38,17 42,10 37,34 45,83
3 Natrium 144 1,24 148 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 7,65 509 7,77 5,66 0,2
6 Silicon 249 1752 19,33 12,35 24,94 1743
7 Potassium 4,19 2,12 122 1,19 2,87 144 50
8 Calcium 1,9 0,95 4,99 0,55 1,39 0,68 180
9 Iron 502 7,78 1,60 1,60 6,00 211 03
10 Lead - - - - 1,32 013 01
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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 snowwater elements higher than MAC in drinking water

No 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
50

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 ofthe 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
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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 1is 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.

K. MepeyoBa, K.H. Xaiinei6aii, LI.O. Ktai6aeB
Kasak yNnTTblK Kbl3aap negarorvkanbik yHMBepcuTeT Anmartbl, KasakcTtaH

ANMATBI UANACBIHOATIbI LAP CYbIHbL,
XNMUANbLW, U¥PAMbIH 3EPTTEY

AHHOTauma. Makanaga 2014-2015 buirbl Ka3rmgpomeTTi, 6Gakblnay HITUXKENEPLILL KOPbITbIHABICHI
6oiblHWa AnmaTbl kanacbl KasakCcTaH KananapbiHbIl, rLilen aya flacTaHyblHbIL XOrapbl AeLrellH KepeceTL,
angblurbl opblHra LWbIKKaH. BYTiHge Anmatbl AYHUeXY3iHgeri 25 flacTaHraH Kanadbil, Ti3iMiHe eHW OTbIp.
Kanambi3gpiy, KasakcTaHgars! eL ac Kasna ataiyblHbll, 6acTbl cebebi - ayaHblL, nacTaHy Xo/4apbiHbIL Hen3n Kesi -
aBTOKE/NIKTEH LUbIraTblH 3UAHAbI 3aTTap 60/bIn ecenTenesi. Kananbik o NonMUUACIHbIL ecebi 60liblHLLIa, AMaTbl
KanacbiHfa 540 MbILHaH acTam Kenik MalimHanapbl TipkenreH. OHbIL, KaTapbl XbiibiHa 40 Mblyra aeiiH kebeliegi.
Kanara *Hgenxn 250 MbILHbIL, acTam aBTOMOOW/IbAEP KesLU-KeTL aTafpl. JlacTarbiw 3atTap TYpi MeTangapabiy
KOPPO3usCbIH YETiMN, agaMHbIL, XaHyapnapAabll TbiHbIC XXOMA4apbIHbIL, K1nereil KabaTTapbiHa, TepiciHe Tepro acep
eTeqi, ecimaiktep fe 6YniHedi. Makanafa kana YCTiHe Xenci3 KYHZepi XXuHanraH ynbl Kapa TYTIH, eHepKaCcLITX
K3CIMopHbIHaH atmocdepara Y/IKeH MypXasap apkblibl WbIrapbiiaTblH, ajaM OpraHusmiHe 3usaHgbl yibl TYTIH
3aTTapably, Kanabirbl Typanbl aiTbiiraH.

[bINBLIMUY XXYMbICTbLL, MaKcaTbl: AMaTbl KafacblHAArbl Kapabll, XUMUABIK KYpPamblH aHbIKTay.

3epTTey 3A4KTepK TuTpumeTpus, pH-meTpusi, petpaktometpusi, JSM-6510LA mapkanibl TEMEH BaKyMAbl
3MIEKTPOHAbLI MUKPaCKO.

3epTTey HblcaHachl peTiHge 2014-2015 xbingplly, KauTap-aknaH ainapbiHAa xayraH kap anbiHisl. Onap:
Anmartbl-1 - Temip >kon Bok3a/bl, Paiibimbek-CeidhynnuH, Tene 6u-CelicynivH KellenepLuLy, KnblibiCbIHaH XMHaM
anbiHapl. EpiTiHginepgiy pH-bi “L-160MIN”  mapkanbl pH-meTpge aHbikTanibl. Kap CyblHbIL ThIrbI3AbIrb
MMKHOMETP/IK XK3HE CbIHY KepCceTK” pedpakToMeTpAiK 34ic apKblibl aHbIKTanAbl. Kap cyblHbIL Kepmen »xaHe CO2
MenLepi TUTPUMETPUANBIK 34iC HeridiHae aHbIKTangbl.

3epTTey HITWXKeneplle KaparaHfa, LopracbT Meswepi Anmatbl 1 - Temip X0 BOK3albl KellefiepLuLl
KMbI/bICLIHAArbI Kap CyblHaH raHa Tabbiirad. OHbIy, Menwepi LLIPK-gaH 13000 ece »corapbl.

Anmatbl-1 - Temip >Kon Bok3an™l KellenepiHil, KibINbICbIHAArbI Kap cyblHAa Temrp Menwepi LLUPK-gaH 70000
ece xorapbl, an Palibimbek-CelithyninH KellenepLuLy, KublibiCbiHAH anblHraH Kap CyblHbIL, KypambiHaa 53333 ece,
Tene 6u-CeilpynvH KelenepLuLy KnblnbiCbiHAarbl menwwepi 259333 ece »korapbl eKeLl aHbIKTaAbl.

Kanbuwii menwepi AnMatbl-1 - Temip KON BOK3a/bl Kellenepliw, KubiibicbiHga LUPK-gaH 37,77 ece,
Paiibimbek-CelithynnnH Keweneplil, kubinbicbiHga 30,55 ece, Tene 6u-CediynnnH KeluenepLul, KublbICbIHARA
52,78 ece xorapbl.

Kamii menwepi Anvatbl-1 - TeMip k01 BOK3a/bl KeluenepLull, KvbinbicbiHga LLIPK-gaH 288 ece, Paiibimbek-
CelithynnMH KeluenepLiw, KublbicbiHaa 23,8 ece, Tene 6u-CelidyynnnH KellenepLuLy, KnbifbICbiHAA 424 ece Xorapsl
eKeLl aHbIKTasapl.
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ANOMUHWIA Menwepi AnmMatbl-1 - Temip XK0/ BOK3a/bl KelwlenepLily, KubiibicbiHga LLUPK-gaH 28300 ece
Xorapbl, an PaiibiMbek-CedynnH KeluenepLil, KMbIIbICbIHAH a/lbHTaH Kap CybIHbIL, KypambliHaa 25450 ece, Tene
6n-CeidhynnmH KellenepLuLy, KublbicbiHAarbl menwepi 359500 ece »orapbl.

Anmatbl-1 - Temip 0N BOK3a/bl KelenepLill, KMbIIbICbIHAArbl Kap CybiHAarsl Marinii menwepi LLIPK-gaH
(wekTi payangbl KoHUeHTpaums) 43,4 ece xorapbl, an PaiibiMbek-CelithyINIMH KeluenepLuLl, KMbIIbICbIHAH a/lbIHIaH
Kap CybIHbIL, KypambiHAa 27,8 ece, Tene 6u-CeidiynnnH KewlenepLuly KnbinbiCbiHAarbl mewepi 378 ece xorapsl
eKeLl aHbIKTasngpbl.

HaTpuii menwepi Anmatbl-1 - Temip 0N BOK3a/bl Kellenepuiw, kubiibicbiHga LUPK-gaH 5,95 ece,
Paiibimbek-CelithyiIMH KellenepLuLy, KublnbicbiHAa 5,8 ece, Tene 6u-CeidthynnnH KellenepLull, KMblibICbiHAA 62 ece
Xorapbl.

Kap CyblHbIL, XUMWANLIK KypamblH 3epTTey 6GapbiCbiHAa AMaTbl KanacblHbIL, 3KOMOTUAMbIK XXarfaiibiH
6aranaini OTbIpbin, AJSIMaTbIHbIL npobnemacsl KYPgeni ekeHAriH, OHbIL, HEM3MiA facTaHraH ayaHbll, Kana
TYPrblHAApbIHbIL, [eHcaynbirbiHa, (iopacbl MeH (hayHacblHa, Cybl MeH TOMblparbiHa Tepic 3cep TWri3eTiHiH
Galikagblk. CoraH 6aiinaHbICTbl ANMaThbl KaiacblHbIL, ayacbiHAarbl emipre 3vsiHAbl KEMIPTEK OKCWAI, KOpracblH,
TeMIp, KanbUuid, KainiA, aMlOMUHWIA, MarHWiA, HaTPUiA, XpOM, MbIC, KagMuii, nonndocdat, T.6. KangblkTapabl asanty
YWiH aBTOKe/DKTePAL, Kelleferi KenTeniciH 2 ece asaiity kepek. COHAblkTaH AnMaTbl Kaiacbl ayacblHbil
Tasa/IbIrbIH, 3KOMOTUACKIH XakcapTy - KYPgeni api Kesek KYTTIpMeATiH Macese.

TyLWwH cB3f4ep: KEMIPTEK OKCUATEPI, KOPracblH, TEMIP, Ka/bUWiA, Kasnid, alOMUHWIA, MarHUiA, HaTpuii, Xpom,
MbiC, KagMuid, noamdgocgaTtap, ANMaThbl KanacbiHAarbl Kap cunarraMachl.

. XK. Megeyosa, K. H. Xaiinbi6aii, K. O. Kiwibaes
Kazaxckuin HaunoHanbHbIN KEHCKWI Mefarormyecknin yHueepenTeT, AnmaTtbl, KasaxcTtaH
N3YYEHNE XMWNYECKOIO COCTABA CHETAr. A/IMAThI

AHHOTauusa. B cTtaTbe nokasaHo, YTo no gaHHbiM 2014-2015 rr. Kasruapometa, cpeau ropogos KasaxcraHa ro
CTeneHW 3arpasHeHVs atmocdepsl r.ANMaTbl 3aHVMaeT OAHO W3 MepBbIX MeCT. B HacTosLlee BpeMsi MO YPOBHIO
3arpssHeHns Bo3gyxa AnmaTbl BOLEN B 4ncio 25 ropofoB Mupa. OCHOBHOM UCTOYHUK 3arps3HeHUs atmocteps -
3TO BpefHble BELLECTBA, BbIXOAALLME W3 BbIX/IOMHLIX TPY6OB aBTOTPAHCMOPTOB. [0 AaHHBIM AOPOXHOW nonvuuu, B
ropoge Anmatbl 3apermctpupoBaHo 540 Tbic. aBTOMOGMIe. VX umcno exerogHo yeennumBaetca go 40 Toic.
eavHuL. B ropoj exxegHeBHO NpubbiBaeT 1 ybbiBaeT 250 Thic. aBTOMOOWEN. 3arpsHAtoLLMe BelLecTBa NOCTynaoT
Be3fe, UX BpeLHOe BAUAHME Ha OPraHu3Mbl JOLEN, XMBOTHBIX W PacTeHWil pasHOO6pPa3HO: MOBLILLAT KOPPO3WHO
METa1I0B, MOBPEXJAOT [AbIXaTe/lbHble MyTW HOAEA W OKMBOTHBIX, OKa3blBAlOT OTPULATENIbHOE B/MSHME Ha
pacTuTe/bHbINA NOKPOB. B 6e3BETPEHHbIE AHM CKaNAMBalOTCA B BUAE AbiMa (CMOra) Haf ropogomM Anmvartbl.

Llenb n 3afava Hay4HbIX paboT. M3yueHue u orpefefieHne XMMUYECKOro COCTaBa CHera, BbiMaBLUEro B
r.Anmarl.

MeToabl uccnefoBaHus: TUTpUMETpUs, pH-MeTpus, pedipakTOMETPMS, HU3KOBAYMHbIA 3/EKTPOHHBbIN
MUKpockon Mapkn JSSM-6510LA.

O61beKTbl uccneoaHus. O6pasLbl B3AThl U3 CHera, BbinasLwero B 2014-2015 rr. B ropoge Anmartbl. MecTo
B3ATMA 00Pa3L0B: XXee3HOAOPXKHbIA BOK3an Animatsl 1; Ha nepeceveHun yn. Painbimbeka - CelidynnnHa; Tone 6u -
CelidhynnmHa; pH pactBopoB onpegeneHbl Ha pH-meTpe Mapku “A-160MIA”. MNOTHOCTL BOAbI M3 CHera onpegeneHa
METOLOM MUWKHOMETPUM; MOKasaTe/lb NPEeioMIEHNs onpefeneH pedpakTOMETPUYECKMM CMOCOBOM; KMCNOTHOCTb
BOZbl 13 cHera u 06beM (konuyectso) CO2onpenensny METOLOM TUTPOBaHUS.

Pe3ynbTaTbl UCCNEA0BAHMSA MOKA3bIBAIOT, YTO OMNPee/ieHHoe KOMMYECTBO CBMHLA HaliIeHO B PACTBOPE U3 CHera,
B3ATOr0 Ha nepeceyeHUn ynuupbl XKenesHo4OPOXKHbIA BOK3an - AnmaTbl 1, ero Konmyectso npesbiwaet MAK B
13000 pasa.

KonnuecTBOo >Kenesa B pacTBOpe CHera, B3ATOrO Ha nepekpecTke »XenesHOAOPOXHbLIA BOk3an - Anmatbl 1,
npesbiwaet MAK B 70 000 pasa, a B pacTBOpe CHera, B3ATOr0 Ha nepeceveHuu Paiimbeka - CeiidyynnmHa -
B 53333 pas3a, B pacTBOpe CHera, B3ATOro Ha nepekpectke Tone 6u - CelidynnmHa - B 259333 pasa.

CopepxaHue KanbLus B pacTBOpe CHera, B3ATOr0 Ha nepekpectke YXenesHOZOPOXKHbIA BOK3an - Anmartsl 1,
npesbIiwaeT BennymHbl MNAK B 37,77 pasa, B pacTBOpe CHera, B3ATOr0 Ha nepeceyeHnmn ynnubl Paiimbeka - Ceiidyn-
nuHa, npesbiwaeT MAK B 30,55 pa3a, a B pacTBOpPE CHera, B3ATOro Ha nepeceveHnn ynuubl Tone 6u - CeidyninHa,
npesbILleHne cocTasnser - B 52,78 pasa.

KonmuecTBO kanus B pacTBOpe M3 CHera, B3ATOrO Ha NepekpecTke YKene3HOZOPOXHbI BOk3an - Anmartsl 1,
npesbiwaeT BennymHbl MAK B 288 pasa, B pacTBOpe CHera, B3ATOro Ha nepekpecTke Palimbeka-CelidhyninHa,
npesbl-waet MAK B 23,8 pasa, B pacTBOpe CHera, B3ATOM0 Ha nepecedeHust ynuubl Tone 6u-CeliynimHa -
B 424 pasa.
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CofepxaHve altoMUHUS B pacTBOPe M3 CHeEra, B3ATOrO Ha NepekpecTke YKene3HoLOpOXHbIA BOK3a - AnmMartsl 1,
npesblwaeT BenmumHbl MAK B 28300 pasa, B pacTBOpe CHera, B3SiTOFO Ha MepecevyeHun ynuubl Paiimbeka -
CelichynnvHa, npeBbiwwaeT M/1K B 25450 pasa, B pacTBOpe CHera, B3ATOr0 Ha nepeceveHnm ynuusl Tone 6u-Celidyn-
NnHa, npeBsbiLeHre cocTasnsaeT B 359500 pasa.

CofepxaHue MarHus B pacTBoOpe W3 CHera, B3ATOr0 Ha nepekpecTke XKenesHo40pnoXHbIV BOK3al - AnmMartsl 1,
npesbiwaeT BennumHbl MAK B 43,4 pasa, B pacTBOpe CHera, B3ATOr0 Ha mnepecevyeHun ynuubl Palimbeka-
CelichynvHa, npeBbiwaeT MAK B 27,8 pasa, B pacTBOpe CHera, B3ATOro Ha nepecedeHun ynuubl Tone 6u-
CelichynnmHa - B 378 pasa.

KonnyecTBo HaTpusi B pacTBOPE CHera, B3ATOr0 Ha nepekpecTke XXenesHOZOPOXHbIA BOk3an - Anmatsl 1,
npesbiwaeT BennumHbl MAK B 595 pasa, B pacTBOpe CHera, B3ATOr0 Ha MepeceveHMn ynuubl Palimbeka-
CelichynvHa, npesbiwaet MAK B 58 pasa, B pacTtBope CHera, B3iTOr0 Ha nepeceyeHWn ynuubl Tone 6u-
CelichynnmHa - B 62 pasa.

B pesynbTate U3yyeHus XMMNYECKOro COCTaBa CHera yCTaHOB/IEHO, YTO 3KO/I0MMYecKoe COCTOSHUE B I A/IMATbI
CNOXHOe. 3arps3HeHHbI BO34yX OKa3blBAaeT HeraTVBHOE BAWAHWE HA 3[0POBbE /I0fEN, a TakkKe Ha COCTOSHME
thriopbl U hayHbl B rOPOLE M ero OKpecTHOCTAX. B CBA3W € 3TUM, C Lie/blo YMeHbLUeHns cofepkaHns CO2, CBUHLA,
Xenesa, Kanus, KafbLuus, aftoMUHUA, HAaTPpUA, MarHusa, Xpoma, Kagmus, nonmgociatos crefyeT yMeHbWNTb NMPooKu
Ha ynunuax Anmatbl B 2 1 6osiee pasa.

KntoyeBble CnoBa: XapaKTepucTuKa cHera r.AsiMartbl, OKCUAbI YTeposa, MOHOOKCKE, OKCUA Cepbl, afbaernipl,
3TUNeH, 6eH30/, aTaH, MeTaH, Tonyos, 6eH3(a)nNMpeH, oKCuabl.
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