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Analytics

NAS RK is pleased to announce that News of NAS RK. Series of chemistry
and technologies scientific journal has been accepted for indexing in the
Emerging Sources Citation Index, a new edition of Web of Science. Content
in this index is under consideration by Clarivate Analytics to be accepted in
the Science Citation Index Expanded, the Social Sciences Citation Index,
and the Arts & Humanities Citation Index. The quality and depth of content
Web of Science offers to researchers, authors, publishers, and institutions
sets it apart from other research databases. The inclusion of News of NAS
RK. Series of chemistry and technologies in the Emerging Sources Citation
Index demonstrates our dedication to providing the most relevant and influential
content of chemical sciences to our community.

Kasakcma+ Pecnybnukacbl YnmmblK fbiibiM  akademusicel «KP  ¥FA
Xabapnapbl. XuMusi )XeHe mexHO02usi CEPUSIChI» FbINbIMU XYypHarbiHbiH Web
of Science-miH xaHanaHfaH Hyckacbl Emerging Sources Citation Index-me
uHOekcmeryee KabbindaHraHblH xabapnaldel. byn uHdekcmeny bapbicbiHOa
Clarivate Analytics komnaHusickl XypHarndbl o0aH api the Science Citation Index
Expanded, the Social Sciences Citation Index xxeHe the Arts & Humanities Citation
Index-ke Kabbinday macerneciH kKapacmbipyda. Webof Science sepmmeywinep,
asmopnap, 6acnawbiiap MeH MeKemernepee KOHmMeHm mepeHOiei MeH
canacbiH ycbiHaobl. KP YFA Xabapnapbl. XUMUS )XOHE MEXHO/I02UsT Cepusicbl
Emerging Sources Citation Index-ke eHyi 6i30iH KoramdacmbIK YWiH €H 63eKmi
JKoHe bedendi xumusinbiK FolribiMOap bolbiHWa KOHMeHmMkKe adarnobifbiMbi30bi
6indipedi.

HAH PK coobwaem, ymo Hay4Hbil xypHan «3eecmuss HAH PK. Cepusi
XUMUU U mexHosioauliy 6bi npuHsm 0ns uHdekcuposaHusi 8 Emerging Sources
Citation Index, obHoeneHHou eepcuu Web of Science CodepxxaHue 8 3mom
UHOeKcuposaHuu Haxodumcsi 8 cmaduu paccmompeHusi komnaHuel Clarivate
Analytics Onsi OanbHelweao npuHIMuUs XypHana e the Science Citation
Index Expanded, the Socia1 Sciences Citation Index u the Arts & Humanities
Citation Index. Web of Science npednazaem kayecmeo 8 251ybuHy KOHmeHma
ona uccrnedosamernel, asmopos, uisdamesnel u y4pexoeHul. BkroveHue
Uzeecmusi HAH PK e Emerging Sources Citation Index demoHcmpupyem Hawy
MpusepPXeHHOCMb K Haubornee akmyanbHOMY U 6/1USIMENIbHOMY KOHMEHMY o
XUMUYECKUM Haykam 0rs1 Hawezo coobuecmea.
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ECOLOGICAL ASSESSMENT OF THE QUALITY OF FRESH WATER
SOURCES OF RURAL AREAS OF PAVLODAR REGION

Abstract. The quality of fresh water at the present day is the problem of
majority of cities, it also remains highly pertinent in rural areas. Despite the
existent national programs, rural renewal, problem of water supply and high-
quality water in coutryside is not solved to this day. In this article the results
of investigation held in rural areas of the Pavlodar Region are shown. The
hydrochemical composition of surface waters was examined and so was
ecological properties of ground waters and waters of central water supply system,
applied for drinking and domestic activities of rural areas. Over the course of
field studies, samples of fresh water, water from existing (ckBaxunsi), wells
and water pumping stations, as well as samples of water from the Irtysh River
and in 10 villages of Pavlodar Region. Specimens were analyzed according to
generally accepted methods. As a result of the conducted survey it was revealed
that 31% of the countryside residents use water of the Irtysh River for drinking.
The Irtysh River basin is characterized by soft water, reaction is faintly alkaline,
average salinity and high concentration of iron. In the composition of water
were detected predominantly ions HCO,Ca*SO,?, thus it is included to a class
of bicarbonate water. On average, the concentration of iron, sulfates, chlorides
and manganese exceeds the maximum permissible concentrations for drinking
and domestic purposes. The results of the research could become the basis for
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developing effective and cost-efficient drinking water treatment technologies,
based on the advanced experience of developed countries.

Key words: fresh water, quality of water, bacterial pollution, ground waters,
ecological properties.

P.P. BeiicenoBa ', P.M. Tazutaunosa'’, A.O. )KynbimeBa?,
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MABJIOJAP OBJBICHIHBIH AYBLIJIBIK AYBI3 CY KO3IEPIHIH
CAITACBIH DKOJOTUSIJIBIK BAFAJIAY

AnHoTanus. Ka3ipri yakpITTa aybI3Cy/AbIH Carachl KONTEreH Kajlajap/blH,
COHBIMEH KaTap aybUIIBIK KEpPJIEPIiH 1€ ©3€KTi MpoliemMachkl OOJBIN OTHIP.
KonnanbicTarsl MeMIIEKETTIK OarjapiaManapra KapaMmacTaH, aybUIIapibl
KalTa *aHFBIPTY, aybUIIBIK JKEpJIEpAl CyMEH >Ka0JbIKTay JKOHE calajbl aybI3Cy
npo0eMacsl 9Jli KYHTe JIeiiH menriireH koK. bynm makanana [laBmonap oGisi-
CBHIHBIH aybUIJBIK KEpJIEPIHJEC XYPIi3UITeH 3epTTEeyJepAiH HOTHXKeNlepl Kep-
cerinreH. JKepycTi CymapbIHBIH THIPOXUMISUIBIK KYPaMbl, COHJIAi-aK aybul-
JApAbIH aybI3Cy >KOHE INapyamIbUIbIK KBI3METI YINIH HaianaHblUIaThIH Kep
acThbl CyJapbl MEH OPTAJIbIK CYMEH KaOJbIKTay CYyIapbIHBIH SKOJOTHUAJIBIK CH-
narTaMaliapblHBIH Kypambl 3epTrenai. Jlana sKymbicTapbl OapbhIChIHIA AybI3CY
YJIriIepi, KOJJaHbICTaFbl YHFbIMAJIap/iaH, KY/AbIKTap/aH *oHe Cy aijay cTaH-
uusjIapblHaH Cy ChbIHamanapbl, coHnaai-ak Eprtic e3eHiHeH jxoHe IlaBrnomap
o0nbIchIHbIH 10 aybUTbIHAH CY YATIEp] aJbIH/BL. Y ITUIEp *Kalbl KaObUITaHFaH
ozmicrepre coiikec Tanaanabl. JKypri3uireH cayajlHamMa HOTHXKECIHIE ayblil
TYpFhIHIApbIHBIH 3 1% EpTic e3eHiHiH CybIH imIeTiHi aHbIKTa1 bl EpTic ©3¢HiHIH
OacceliHiHe )KYMCaK Cy TOH, PEaKIMACHI dJICI3 CUITLII, OpTallla MUHEPaJIbl )KOHE
teMip Mmemmiepi ken. CyasiH Kypambiaaa HerizineH HCO3 Ca2 SO42-nonmapst
TaObUIFaH, OJ TUAPOKApOOHATTHI Cynap KiacklHAa karaapl. Opramia anraHza,
TeMip, cyiabdarrap, XJOpUATEP, MapTraHENTIH MeJIIepi OOWBIHIIA aybI3Cy
KOHE IapyambUIBIK MakcarTap YUIIH pyKcaT eTUITeH INEKTi KOHIIEHTpPALs
HOpMaJlapblHAaH achlll KeTell. 3epTTeyNepliH alblHFAaH HOTHXKeJepl JaMblFaH
eNJIepIIiH O3bIK TXKIpHOECiHe HETI3JEeNreH aybl3 CYAbl Ta3apTyAblH THIMIL,
COHJIali-aK YHEM/I1 TEXHOJIOTHsIIAPbIH d3ipieyre Heri3 0oia anassl.

54


mailto:irm85@mail.ru

Volume 2, Number 451 (2022)

Tyiiin ce3aep: aybI3 cy, Cy[IbIH canachl, 0aKTepHUsUIBIK JIACTaHY, )KEpP acThl Cy-
JIaphl, SKOJIOTUSUIBIK CUITaTTaMa.

P.P. BeiicenoBa!, P.M. TasutaunoBa'’, A.O. )KynbiineBaZ,
P. Kypoanaaues', A.H. OpkeeBa'

"HAO «EBpa3uiickuii HannoHaneHbIi yHuBepcuTeT uM. JI.H. I'ymunesay,
Hyp-Cynran, Ka3axcran;
2HAO «Kaparanauuckuii yausepcurer uM. E.A. ByketoBay,
Kaparanna, Kazaxcran.
E-mail: irm85@mail.ru

IKOJIOI'MYECKASA OHEHKA KAYECTBA HCTOYHUKOB
NMUTHEBOM BOJbI CEJIbCKUX MECTHOCTEM MMABJIOJAPCKOM
OBJIACTH

AHHoTanus. KayecTBO NUTHEBOM BOABI B HACTOAIIEE BpPEMS SBISIETCA
MpoOIeMOl MHOTHUX TOPOJOB, Ui CEIbCKUX MECTHOCTEH OHa CTOHT 0C000
octpo. HecMoTps Ha cyliecTBylolIe rocyaapCTBEHHbIE IPOrPaMMBbI, BO3POXK-
JeHUs cel, mpoliieMa BOJOCHAOKEHUS W Ka4eCTBEHHOW MUTHEBOW BOIBI B
CEJIbCKUX MECTHOCTSIX JI0 CHX IOp He pelleHa. B maHHOI cTaThe OTpaskeHbI
pe3ybTaThl HCCIEN0BAaHUM, MPOBOAUMBIX B CEJILCKOM MecTHOCTHU [laBnomapckoi
obmactu. belT U3yueH THIAPOXUMHUYECKH COCTAaB TOBEPXHOCTHBIX BOJI, a TAKXKE
COCTaB JKOJIOTHYECKUX XapaKTEPUCTUK MOA3EMHBIX BOJA M BOJ LEHTPaJIbHOTO
BOJIOCHAOXKEHWSI, HCTIOJIb3YEMBIX JUISI TUTHEBOM U XO3SCTBEHHOM IEITETbHOCTH
cen. B xone moneBsix paboT ObUTH 0TOOpaHbI 00pa3Ibl MUTHEBOM BOBI, MPOOHI
BO/IBI M3 CYIIECTBYIOIIMX CKBa)KWH, KOJIOAIIEB U BOJOHAMOPHBIX CTaHIUH, a
Takke o0pasisl Boabl u3 peku Mpteim u B 10 cenax [TaBmogapckoit ob6macTw.
OO6pa3ipl ObUTM MPOAHATM3UPOBAHBI COTIIACHO OOIIECTIPUHATHIM METOIAMKAM.
B pesynprate mpoBeIEHHOTO AaHKETUPOBAaHMS ObUIO BbIsABIEHO, 4TO 31%
KUTENCH cen ynmoTpeOmnstoT sl muThs Boay peku Mpremm. [[ns Oacceiina
pexku HpTeim XxapakTepHa MsATKas BOAQ, PEaKIMs cliaboIenouHas, CperHen
MUHEpaJu3allMi U TOBBIIICHHBIM COAEpXKaHUEM kene3a. B coctaBe Bombl
obHapy:xeHbl npeumyinecTsenHo nonsl HCO, Ca® SO,*, otHOcuTCs K Kiaccy
TUAPOKapOOHATHBIX BOA. B cpemHeM mpeBbIlIeHbl HOPMATHBBI MPEIEIbHO-
JOTTYCTUMBIX KOHIICHTPAIMI JJIsI TUTHEBBIX U XO3SIMICTBEHHBIX IICJIEH B CBSI3U
C YBEJIMUEHUEM COJICPIKaHUs JKene3a, Cynb(paroB, XJIOpua0B, Mapranna. [lomy-
YeHHbIE PE3YJIbTaThl MCCIEJOBAHUNA MOTYT CTaTb OCHOBOW JUIsl pa3pabOTKU
3¢ (}EeKTUBHBIX, a TAK)KE€ YKOHOMHYHBIX TEXHOJOTHA OYHCTKH TMMHTHEBON BOJIBI,
OCHOBaHHBIX Ha MEPETOBOM OMBITE Pa3BUTHIX CTPAH.
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KiroueBble cjioBa: NUTHEBAs BOJa, Ka4€CTBO BOAbI, 6aKTepI/IaJIBHOC 3arpss-
HCHHUC, ITOA3CMHBIC BOJbI, DKOJIOrHYCCKasd XapaKTCPpHUCTHUKA.

Introduction. Water is an important natural resource used for drinking
and other purposes in our lives (Bibi, et all, 2016). Pollution of water bodies
occurs when heterologous agents enter the water, change water quality (Leju,
et all, 2018) and cause damage to the environment and human health [Briggs,
2003]. Pollution of water bodies happens as a result of anthropogenic activities,
leading to negative impacts such as deterioration of water quality, threats to the
inhabitants of water bodies, deterioration of living conditions, as well as human
health. Pollution contributes to an increase in the concentration of micro- and
macroelements in fresh and sea water, in bottom sediments, in living organisms,
in amounts above the natural background of the area (Clark, 2001).

Rapid growth of industrial development in developed countries, along with
economical growth has led to increasing impact of human on agricultural
activities, and on the ecosystem as a whole, through air and water pollution
(Reddy, 2006). As the world practice shows, in recent years, for example, in
India, attempts have been made to assess the effects of industrial production
and wastewater on human health, agriculture and animal husbandry [Sankar,
2001]. In rural areas of majority of countries, there is a significant contamination
of drinking water by bacterial contaminants, which have an impact on the
transmission through water of majority of diseases. Fecal-oral route remains
quite relevant (Nguendo-Yongsi, 2011; Delaire et all, 2017).

The main sources of fresh water in rural area are ground and surface waters.
In addition, precipitation (rain and snow) can be collected and retained. Initial
quality of water depends on a source. Surface waters (lakes, water reservoirs,
creeks and rivers), which are source of drinking water are most commonly of
a poor quality and require extensive purification. Ground waters have better
quality. Nevertheless, they can still be polluted by agricultural runoff or surface
and underground disposal of liquid waste, including leachate from municipal
solid waste dumps. Other sources, such as spring and rainwater, have varying
levels of quality, but each can be processed to a state of potability (Fuller, 1732).

Thus, water pollution is one of the most common environmental problems
affecting the environment of rural areas. Deficiency of public water supply
in countryside creates a dependence on underground wells for domestic use.
Unlike municipal water, well (ckBaxkunnast) water is not tested and regularly
cleaned from toxic pollutants. This is especially relevant for people dependent
on well water, and for this reason exposed to the hazards of water contamination
(Swistock et all, 2009).

Fertilizers and pesticides are also common sources of water pollution in rural
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areas. These chemicals increase crop yields and prevent insect damage to crops
with the aid of nitrogen and phosphorus compounds. Leaching of chemicals
through the soil and into ground water aquifers is a problem as well. The fact of
a particular concern is that groundwater pollution can exist over a long period
of time. The nitrogen base of fertilizers can leach into the soil as nitrates, where
they could remain for more than three decades in significant quantities (Water
Quality, 2014).

Despite the fact that Kazakhstan occupies a large territory, it has an
insufficient and uneven supply of water resources. Seven of Kazakhstan’s eight
river basins are transborder. Pollution and depletion of surface water bodies
due to consumption of clean water for domestic needs and further discharge
of untreated or insufficiently treated wastewater into water bodies continues
(Melkovskij, 2003). Water quality remains unsatisfactory in almost all surface
water bodies of the republic. Along with wastewater, pollutants enter water
bodies, affecting the aquatic ecosystem, primarily hydrobionts (Valentini, et all,
2004). As a result of anthropogenic influence there are significant changes in
morphometric, hydrological, chemical and other characteristics of water bodies,
which in succession leads to changes in the structure, productivity and condition
of aquatic ecosystems (Vy khristyuk et all, 2010). Pollution contributes to an
increase in the concentration of micro- and macroelements in fresh and sea
water, in bottom sediments, in living organisms, in amounts above the natural
background of the area (Clark, 2001).

It should be noted that ground water is also subject to pollution, which occurs
as a result of penetration of pollutants from landfills of industrial and domestic
wastes. In addition, ground water is also contaminated by washouts from fields of
organic substances, fertilizers and plant protection agents, seepage of pollutants
from contaminated surface reservoirs and filtration fields, oil wells(ckBaxxnuna),
water suplly inlet (Hornero, et all, 2016).

Therefore, there is a necessity of studing wastewater pollution of water
resources in rural areas.

Materials and methods. During the research sample collection works were
conducted. Over the course of field studies, samples of fresh water, water from
existing, wells and water pumping stations, as well as samples of water from the
Irtysh River and in 10 villages of Pavlodar Region. Specimens were analyzed
according to generally accepted methods. In the area of interest 50 water
samples were selected, which then were analyzed for 13 chemical and physical
parameters, including the concentration of ions of Ca*, Mg*", Na*, K*, Total Fe,
CI, SO,*, HCO,, NO,. At the beginning of water sampling, the tap was treated
with 90% ethyl alcohol. Water samples for determination of anions in them were
collected in I-liter polyethylene bottles without addition of preservatives and
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transported in containers using refrigerants, then stored in a refrigerator at +4°C,
and after that transported to the laboratory and stored in a refrigerator at +4°C
until laboratory analyses were performed within 7 days. Concentrations of Ca?*",
Mg*, CI, HCO," were determined by titrimetric method. In addition, surveys,
on which the questionnaire of the residents of rural areas was carried out, were
prepared.

Results and discussion. Drinking water supply of rural areas of Pavlodar
Region consists of several different sources, namely water from Irtysh River,
(cxkBaxxuHsb1), central water supply system, wells etc. (Fig. 1 — Number of rural
houses using different sources of drinking water).
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Figure 1 — Number of rural houses using different sources of drinking water, %

Most of the population uses water from a private well connected to the house,
as well as from a well in the yard without a connection to the house. Water from
open source, i.e. from Irtysh river is used by 32% of total number of respondents.
Thus, for example, 31% of residents of Naberezhnoye village use water from
the Irtysh River for drinking purposes (Fig. 2 — Number of rural houses using
different sources of drinking water in Naberezhnoye village). The questionnaire
survey conducted among the residents of Naberezhnoye showed that all 31% of
the residents are satisfied with the quality of the Irtysh River water and intend
to continue to use it by applying additional treatment methods, such as boiling,
filtration, and desilting.
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Figure 2 — Number of rural houses using different sources of drinking water in Naberezhnoye
village, %

In connection with the above-mentioned, the consideration of the chemical
composition of natural water raised a great interest. Hydrochemical indicators of
water are presented in Table 1.

Table 1 — Chemical indicators of water of Irtysh River, mg/I
Indicator Ca> | Mg” | Na'muK" |Total Fe| CI" | SO> | HCO,” | NO, | Mn

3

Value 28,00 | 9,67 17,33 0,56 | 14,00 | 25,33 | 81,33 | 0,50 | 0,013

The river water is soft with hardness index of 2,15 mg-equ/l, reaction is
faintly alkaline, equal to pH 8,28, average salinity of 196,33 mg/l and with
increased iron concentration of 0.80 mg/I. Indicators of calcium and magnesium
were 28.00 mg/1 and 9.67 mg/1 respectively, which is within the norm, compared
with the WHO requirements where the standard for calcium is 20-80 mg/I, for
magnesium 10-30 mg/l. The predominant ions in the Irtysh River water are
HCO, and Ca*". According to the classification of O.A. Alekin (Alekin, 1970),
the Irtysh River water belongs to the class of bicarbonate water, as evidenced
by the high index of HCO, equal to 1.33 mg-equ. Since the concentration of
Ca’" ions was 3 times more than Mg?* ions and 1.5 times more than Na* ions,
it is clear that the studied water belongs to the calcium group. According to the
ratio between ions in mg-equ, water of Irtysh River classified as the second type,
which is characterized by the following ratio:

HCO,<Ca + Mg<HCO, + SO,
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In our specimen of natural water, concentration of HCO3 ions equals to 1,33
mg-equ, Ca+ Mg to 2,17 mg-equ, HCO3 + SO4 to 1,85 mg-equ, which confirms
accuracy of given classification. Therefore, according to Alekin C* , water index
was concluded. In the course of our research it was found that the drinking water
of rural areas of Pavlodar Region has different quantitative composition. Table 2
shows the analyzed parameters in the water specimens of rural areas of Pavlodar
region, the averaged values are given.

Table 2 — Chemical composition of ground waters, mg/1

Indicators Minimal Maximum Average
Ca> 2,00 240,00 58,93
Mg** 1,00 28194,00 978,01
Na‘'u K* 14,00 76786,00 2742,68
Total Fe 0,05 0,40 0,16

Crl 1,00 191452,00 3963,99
SO /> 5,00 19212,00 853,54
HCO," 12,00 3661,00 309,40
NO; 0,10 319,10 31,06

In the studied water samples, the pH varies between 3.90 and 8.96 with an
average value of 7.79, which indicates the different nature of the ground water
of the area of interest.

The average concentration of ions can be expressed in the following order
Na“ and K* >Mg2+ >Ca*" and CI >SO,*>HCO, >NO,". The maximum Ca*" and
Mg?*" ion concentration was 28194 and 76786 mg/I respectively, well above the
corresponding WHO (2017) standards of 75 and 30 mg/l. Average sodium and
potassium concentrations in ground water were 2,742.68 mg/l. The presence of
HCO, bicarbonate ions was within 309.40 mg/I.

Chloride concentration in the area of interest ranged from 13 to 191452
mg/l, which exceeded WHO standards by 765 times. Sulfates are present in all
samples. SO,* values averaged from 5.00 to 19212 mg/l, the maximum value
exceeded WHO standards by 77 times. Maximum values were found in the
water sample from Koryakovka village, where the source of drinking water is
a public standpipe. Cl- concentration was 765 times higher than the norm, due
to the high concentration of Na* ions, it could be assumed that there are sodium
chloride salts in the water samples, and nitrate concentration is 6 times higher
than the permissible limit.

During the conducted research, an excessive concentration of manganese
was detected in fresh water from wells(ckBaxxuna) in Zhanatap village, where
the indicator ranged from 0.17 to 0.30 mg/l and was 1.7 and 3 times higher
than the norm respectively. Increased concentration of manganese was also
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observed in the water sample from the well(ckBaxunsr) in Chernoyarka village,
where the indicator was 1.13 mg/I, 11 times higher than the norm. According to
WHO normative recommendations, the maximum permissible concentration of
manganese in drinking water is 0.1 mg/l. This sort of an increase in manganese
concentration is presumably due to its increased concentration in the soil, into
which manganese enters by plant and animal residues, as well as by penetration
of agricultural fertilizers. The maximum concentration of iron in the studied
samples was 0.40 mg/l, which exceeded the permissible norm of 0.3 mg/l,
indicating iron intake from soil.

Conclusions. Our study was conducted to assess the quality of drinking water
in rural areas from different water sources. According to the hydrochemical
indicators of drinking water, it was noted that the LPC increased in the
concentration of iron, sulfates, chlorides and manganese. The results of the
research could become the basis for developing effective and cost-efficient
drinking water treatment technologies. Studies have a significant impact on the
ecological state of water in rural areas and determine the dynamics of spread of
soil and water pollutants. Determining the scientific basis for the development
of surface and ground water pollution is an important task for village local
administration in Pavlodar Region.

Funding. This research has been funded by the Science Committee of the
Ministry of Education and Science of the Republic of Kazakhstan (Grant No.
AP09562127).

Information about authors:

Beisenova R.R. — Doctor of Biological Sciences, Head of the Department
«Management and Engineering in the Field of Environmental Protection», NAO
«L.N. Gumilyov Eurasian National University», Nur-Sultan, Kazakhstan, Tel.
+77014334660, e-mail: raihan_b_r@mail.ru, https: orcid.org/0000-0003-0913-
9503;

Tazitdinova R.M.—PhD, senior lecturer of the Department «Management and
Engineering in the Field of Environmental Protection», NAO «L.N. Gumilyov
Eurasian National University», Nur-Sultan, Kazakhstan. Tel. +77761025561,
e-mail: irm85@mail.ru, https: orcid.org/0000-0003-0388-1678;

Zhupysheva A.O. — PhD, senior lecturer of the NAO «E.A. Buketov
Karaganda University», Karaganda, Kazakhstan. Tel. +77025617117, e-mail:
aktoty nur@mail.ru

Orkeeva A.N. — senior lecturer of the Department «Management and
Engineering in the Field of Environmental Protection», NAO «L.N. Gumilyov
Eurasian National University», Nur-Sultan, Kazakhstan. Tel. +77079181688,
e-mail: orkeevaa@mail.ru;

61


mailto:raihan_b_r@mail.ru
mailto:irm85@mail.ru
mailto:aktoty_nur@mail.ru
mailto:orkeevaa@mail.ru

OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

Kurbanaliev R. — doctoral student of the Department «Management and
Engineering in the Field of Environmental Protection», NAO «L.N. Gumilyov
Eurasian National University», Nur-Sultan, Kazakhstan. Tel. +77755795042,
e-mail: kurbanaliev1997@gmail.com.

REFERENCES

Alekin O.A. (1970) Osnovy" gidrokhimii, L.: Gidrometeoizdat. (in Russ.).

Bibi S., Khan R.L., Nazir R., et al. (2016) Heavy metals in drinking water of Lakki Marwat
District, KPK, Pakistan. World applied sciences journal, 34(1):15-19. DOI: 10.5829/idosi.
wasj.2016.34.1.10252 (in Eng.).

Briggs D. (2003) Environmental pollution and the global burden of disease. British medical
bulletin, 68:1-24. DOI: org/10.1093/bmb/1dg019 (in Eng.).

Bryan R. Swistock, Stephanie Clemens and William E (2009) Drinking Water Quality in
Rural Pennsylvania and the Effect of Management Practices, The Center for Rural Pennsylvania
(in Eng.).

Clark R.B. (2001) Metals. In: Marine pollution. Oxford University Press, ISBN: 0198541821

Delaire C., Peletz R., Kumpel E., Kisiangani J., Bain R., Khus R. (2017) How much will it
cost to monitor microbial drinking water quality in sub-Saharan Africa Environ Sci Technol,
51:5869-78. DOI: doi.org/10.1021/acs.est. 6b06442 (in Eng.).

Hornero J., Manzano M., Ortega L., Custodio E. (2016) Integrating soil water and tracer
balances, numerical modelling and GIS tools to estimate regional groundwater recharge:
Application to the Alcadozo Aquifer System (SE Spain), Sci. Total Environ, 568:415—432. DOI:
10.1016/j.scitotenv(in Eng.).

John Leju Celestino Ladu, Andrew LA thiba, Stanislaus TombeVenusto Lako and Moses
Lomoro Alfred (2018) Investigation on the Impact of Water Pollution on Human Health in Juba
County, Republic of South Sudan. Journal of Environment Pollution and Human Health, 6(3):89-
95. DOL: 10.12691/jephh-6-3-2 (in Eng.).

Melkovskij I.M. (2003) Geograficheskie osnovy' vodoobespechennosti i e'kologicheskoj
ustojchivosti prirodno-khozyajstvenny kh sistem Kazakhstana: Avtoreferatdiss. d.g.n. — Almaty"
—41 s. (in Russ.).

Nguendo-Yongsi H.B. Microbiological evaluation of drinking water in a sub-saharan
urban community (Yaunde). Am J Biochem Mol Biol. 2011;1(1):61-81. DOI: 10.3923/
ajbmb.2011.68.81 (in Eng.).

Reddy V. & Behera, Bhagirath (2006). Impact of Water Pollution on Rural Communities:
An Economic Analysis, Ecological Economics, 58:520-537. DOI: org/10.1016/].
ecolecon.2005.07.025 (in Eng.).

Sankar U. (2001) Economic Analysis of Environmental Problems in Tanneries and Textile
Bleachingand Dyeing Units and Suggestions for Policy Action, Allied Publishers Pvt. Ltd. (inEng.).

Sostoyanie vodny kh resursov Kazakhstana / www.ipr.kz/analytics/1/1/151/ (in Russ.).

Thomas Fuller (1732) Chapter 8: Rural Water Supplies and Water-Quality/Healthy Housing
Reference Manual 8.1-8.12 (in Eng.).

Valentini K.L., Orolbaev E.E., Aby'lgazieva A.K. (2004) Vodny'e problemy’ Czentral noj
Azii 142 s. ISBN 9967-22-012-

Vy'khristyuk L.A., Zinchenko T.D., Lapteva E.V. (2010) Kompleksnaya oczenka
¢ kologicheskogo sostoyaniya ravninnoj r. Sok (bassejn nizhnej volgi), 12:185-195 (in Russ.).

Water Quality (2014) GRACE Communications Foundation (in Eng.).

62


mailto:kurbanaliev1997@gmail.com
https://doi.org/10.1093/bmb/ldg019
https://doi.org/10.1016/j.ecolecon.2005.07.025
https://doi.org/10.1016/j.ecolecon.2005.07.025
http://www.ipr.kz/analytics/1/1/151/ (in

NMAMATU YYEHbIX

NAMATU
JNIENECOBA KAMBAPA
KA3SbIMOBUYA

Ee3BpeMeHHo yIIed U3 JKU3HU M3BECTHBIM YYCHBIN-3IEKTPOXUMHK,
KaHAMIAT XUMHYeCKuX Hayk, npodeccop JlemecoB Kambap KazpimoBuu.
bonbmiasg yacte €ro HayyHOW NEATENBHOCTM IIpouula B creHax MHcruryra
OpraHMYeCcKoro Karanusa u anekrpoxumuu um. /1.B. Coxonbckoro.

Kamb6ap KazsiMoBuu pomuics B 1947 r. B AkTroOuHCKoi obmactu. B 1971 r,
[0CJIe OKOHYAHUS HHXEHEPHO-(PU3UKO-XMMHUYECKOT0 (haKyinbTeTa MOCKOBCKOTO
XUMHUKO-TEXHOJIOTYecKoM uHctutyra um. .M. MeHnneneeBa, moctynuia B
acnupaHTypy WHcTuTyTa oOpraHMuYeckoro karaiausa u snexkrpoxumun AH
KazCCP mo cmenmambHOCTH «TeOpeTHYecKas 3Jekrpoxumusi». B 1975 T
3alUTII KaHAWJATCKY0 auccepranmio o teme «lccnenoBaHue KMHETUKU U
MEXaHN3Ma NOHM3alUU BUCMYTa, MEIXM U UHAMS Ha BPAIAIOIIEMCS JUCKOBOM
anektpoae ¢ koisiom». C 1974 no 1987 rr. paboran B MOKD AH Ka3zCCP
B JIOJDKHOCTHM MJIQJIIIETO, 3aT€M CTapllero HayyHoro corpyanuka. C 1987 mno
2007 r.r. — 3aBenytoutuii Jaboparopueit 3auThl MeTauIoB oT Koppo3uu MOKD
um. /[.B. Cokonbckoro (B 2001 . meperMeHoBaHa B J1a0OPaTOPHIO MPUKIATHON
ANEKTPOXUMHH U KOPPO3HH).

PesynerareinccnenoBannii K.K. JlenecoBaBo61acTH3MEKTPOXUMUN METAIIJIOB,
IIOJIyYE€HHBIE METOAOM JIHMCKOBOIO 3JIEKTPOAA C KOJIBLIOM, KJIACCUYECKOH H
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HECTallMOHAPHOU BOJIBTaMIIEPMETPHUH, IT03BOJIUIIN BBIIBUTH OCHOBHBIE 3aKOHO-
MEPHOCTH 00pa30BaHUS TPOMEKYTOUHBIX POYKTOB — MOHOB METAJJIOB HU3IIEH
BaJICHTHOCTU B Ipolleccax pas3psiia-MOHU3ALMU MOJUBAJICHTHBIX METAJJIOB U
YCTaHOBUTH MPOTEKAHUE CTAIUHHBIX SJIEKTPOAHBIX PEAKLUN C yYaCTHEM HOHOB
METaJJIOB IPOMEKYTOUHOI U HEOOBIYHOM BAJIGHTHOCTH B XMMHUECKHUX PEAKIUIX
JUCTIPONIOPIIMOHUPOBAHUS M PETTPONOPIIMOHUPOBAHUS, KOMIUIEKCOOOpa30BaHUS
B 3aBUCHMOCTH OT IPUPO/IbI METaJJIa U aHHOHOB PAacTBOPA, AKTUBHOCTHU BOJIbI B
JIEKTPOJIUTE.

WM BriepBbIe OBLIO MOKa3aHO U 00OCHOBAHO MPUMEHEHUE METO/1a TUCKOBOTO
3JIEKTPOJAa C KOJIBLIOM JUIsl MCCIIEOBaHUS KOMIUIEKCOOOpa30BaHMsI HOHOB
METaJIOB IIPOMEKYTOUHOM U BBICIIEH BaJIEHTHOCTU B PACTBOPAX.

K.K. JlenecoB sBsuICS BBICOKOKBATH(HUIIMPOBAHHBIM CIEIIUATUCTOM B
00JIaCTH MCCIICIOBAaHUA KUHETHKH U MEXaHHM3Ma JJICKTPOXUMHYECKUX U KOp-
PO3HOHHBIX MPOLECCOB METAIJIOB M Pa3pabOTKU METONOB 3allUThl OT KOp-
po3un. OH ObUT OTBETCTBEHHBIM MCIIOJIHUTENEM Hporpammsl «Pa3paborarhb
KOMIIO3UILIMOHHBIE (DeppUTHBIE AHTUKOPPO3HMOHHBIE MaTepUallbl HA OCHOBE MPO-
IYyKIIMM U BTOPUYHBIX pecypcoB mnpeanpusituii Kazaxcrana» 2003-2005 rr,
HMHHOBALIMOHHOM nIporpaMMbl « OpraHu3anus ONbITHOTO IPOU3BOJCTBA UMIIOPT-
3aMEeIAONINX CPEACTB AIEKTPOXMMHUYECKON 3alUThl CTAJbHBIX KOHCTPYKIIHIM
ot koppo3um» 2003-2005 T.r., psi1a X0310TOBOPHBIX padOT 1O KOPPO3HUH.

ITo pe3ynpraram uccieqoBaHUM pa3pabOTaHbl AHTUKOPPO3HMOHHBIE COCTABBI
JIAKOKPACOYHBIX MAaTEpUajioB C Pa3IMYHBIMU J100aBKaMH, MOBBILIAOIIME KOP-
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