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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.

Қазақстан Республикасы Ұлттық ғылым академиясы «ҚР ҰҒА 
Хабарлары. Химия және технология сериясы» ғылыми журналының Web 
of Science-тің жаңаланған нұсқасы Emerging Sources Citation Index-me 
индекстелуге қабылданғанын хабарлайды. Бұл индекстелу барысында 
Clarivate Analytics компаниясы журналды одан әрі the Science Citation Index 
Expanded, the Social Sciences Citation Index және the Arts & Humanities Citation 
lndex-ке қабылдау мәселесін қарастыруда. Webof Science зерттеушілер, 
авторлар, баспашылар мен мекемелерге контент тереңдігі мен 
сапасын ұсынады. ҚР ҰҒА Хабарлары. Химия және технология сериясы 
Emerging Sources Citation lndex-ке енуі біздің қоғамдастық үшін ең өзекті 
және беделді химиялық ғылымдар бойынша контентке адалдығымызды 
білдіреді.

HAH PK сообщает, что научный журнал «Известия HAH PK. Серия 
химии и технологий» был принят для индексирования в Emerging Sources 
Citation Index, обновленной версии Web of Science Содержание в этом 
индексировании находится в стадии рассмотрения компанией Clarivate 
Analytics для дальнейшего принятия журнала в the Science Citation 
Index Expanded, the Socia1 Sciences Citation Index и the Arts & Humanities 
Citation Index. Web of Science предлагает качество в глубину контента 
для исследователей, авторов, издателей и учреждений. Включение 
Известия HAH PK в Emerging Sources Citation Index демонстрирует нашу 
приверженность к наиболее актуальному и влиятельному контенту по 
химическим наукам для нашего сообщества.
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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 (скважины), 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 HCO3Ca2SO4

2-, 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 

https://doi.org/10.32014/2021.2518-1491.60
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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.
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ПАВЛОДАР ОБЛЫСЫНЫҢ АУЫЛДЫҚ АУЫЗ СУ КӨЗДЕРІНІҢ  
САПАСЫН ЭКОЛОГИЯЛЫҚ БАҒАЛАУ

Аннотация. Қазіргі уақытта ауызсудың сапасы көптеген қалалардың, 
сонымен қатар ауылдық жерлердің де өзекті проблемасы болып отыр. 
Қолданыстағы мемлекеттік бағдарламаларға қарамастан, ауылдарды 
қайта жаңғырту, ауылдық жерлерді сумен жабдықтау және сапалы ауызсу 
проблемасы әлі күнге дейін шешілген жоқ. Бұл мақалада Павлодар облы
сының ауылдық жерлерінде жүргізілген зерттеулердің нәтижелері көр
сетілген. Жерүсті суларының гидрохимиялық құрамы, сондай-ақ ауыл
дардың ауызсу және шаруашылық қызметі үшін пайдаланылатын жер 
асты сулары мен орталық сумен жабдықтау суларының экологиялық си
паттамаларының құрамы зерттелді. Дала жұмыстары барысында ауызсу 
үлгілері, қолданыстағы ұңғымалардан, құдықтардан және су айдау стан
цияларынан су сынамалары, сондай-ақ Ертіс өзенінен және Павлодар 
облысының 10 ауылынан су үлгілері алынды. Үлгілер жалпы қабылданған 
әдістерге сәйкес талданды. Жүргізілген сауалнама нәтижесінде ауыл 
тұрғындарының 31% Ертіс өзенінің суын ішетіні анықталды. Ертіс өзенінің 
бассейніне жұмсақ су тән, реакциясы әлсіз сілтілі, орташа минералды және 
темір мөлшері көп. Судың құрамында негізінен HCO3 Ca2 SO42-иондары 
табылған, ол гидрокарбонатты сулар класына жатады. Орташа алғанда, 
темір, сульфаттар, хлоридтер, марганецтің мөлшері бойынша ауызсу 
және шаруашылық мақсаттар үшін рұқсат етілген шекті концентрация 
нормаларынан асып кетеді. Зерттеулердің алынған нәтижелері дамыған 
елдердің озық тәжірибесіне негізделген ауыз суды тазартудың тиімді, 
сондай-ақ үнемді технологияларын әзірлеуге негіз бола алады.

mailto:irm85@mail.ru
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ЭКОЛОГИЧЕСКАЯ ОЦЕНКА КАЧЕСТВА ИСТОЧНИКОВ 
ПИТЬЕВОЙ ВОДЫ СЕЛЬСКИХ МЕСТНОСТЕЙ ПАВЛОДАРСКОЙ 

ОБЛАСТИ

Аннотация. Качество питьевой воды в настоящее время является 
проблемой многих городов, для сельских местностей она стоит особо 
остро. Несмотря на существующие государственные программы, возрож
дения сел, проблема водоснабжения и качественной питьевой воды в 
сельских местностях до сих пор не решена. В данной статье отражены 
результаты исследований, проводимых в сельской местности Павлодарской 
области. Был изучен гидрохимический состав поверхностных вод, а также 
состав экологических характеристик подземных вод и вод центрального 
водоснабжения, используемых для питьевой и хозяйственной деятельности 
сел. В ходе полевых работ были отобраны образцы питьевой воды, пробы 
воды из существующих скважин, колодцев и водонапорных станций, а 
также образцы воды из реки Иртыш и в 10 селах Павлодарской области. 
Образцы были проанализированы согласно общепринятым методикам. 
В результате проведенного анкетирования было выявлено, что 31% 
жителей сел употребляют для питья воду реки Иртыш. Для бассейна 
реки Иртыш характерна мягкая вода, реакция слабощелочная, средней 
минерализации и повышенным содержанием железа. В составе воды 
обнаружены преимущественно ионы HCO3 Ca2 SO4

2-, относится к классу 
гидрокарбонатных вод. В среднем превышены нормативы предельно-
допустимых концентраций для питьевых и хозяйственных целей в связи 
с увеличением содержания железа, сульфатов, хлоридов, марганца. Полу
ченные результаты исследований могут стать основой для разработки 
эффективных, а также экономичных технологий очистки питьевой воды, 
основанных на передовом опыте развитых стран.

mailto:irm85@mail.ru
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нение, подземные воды, экологическая характеристика.

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 (скважинная) 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(скважина), 
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 Ca2+, Mg2+, Na+, K+, Total Fe, 
Cl-, SO4

2-, HCO3
-, NO3

-. 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 1-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 Ca2+, 
Mg2+, Cl-, HCO3

- 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, 
(скважины), central water supply system, wells etc. (Fig. 1 – Number of rural 
houses using different sources of drinking water). 

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.



59

Volume 2, Number 451 (2022) 

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/l
Indicator Ca2+ Mg2+ Na+и K+ Total Fe Cl- SO4

2- HCO3 
- NO3 Mn

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/l. Indicators of calcium and magnesium 
were 28.00 mg/l and 9.67 mg/l respectively, which is within the norm, compared 
with the WHO requirements where the standard for calcium is 20-80 mg/l, for 
magnesium 10-30 mg/l. The predominant ions in the Irtysh River water are 
HCO3

- and Ca2+. 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 HCO3

- equal to 1.33 mg-equ. Since the concentration of 
Ca2+ ions was 3 times more than Mg2+ 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:

HCO3<Ca + Mg<HCO3 + SO4
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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 CCa

II, 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/l
Indicators Minimal Maximum Average
Ca2+ 2,00 240,00 58,93
Mg2+ 1,00 28194,00 978,01
Na+и K+ 14,00 76786,00 2742,68
Total Fe 0,05 0,40 0,16
Cl- 1,00 191452,00 3963,99
SO4

2- 5,00 19212,00 853,54
HCO3 

- 12,00 3661,00 309,40
NO3

- 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+ >Ca2+ and Cl- >SO4

2- >HCO3
- >NO3

-. The maximum Ca2+ and 
Mg2+ ion concentration was 28194 and 76786 mg/l 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 
HCO3 bicarbonate ions was within 309.40 mg/l. 

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. SO4

2- 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(скважина) 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(скважины) in Chernoyarka village, 
where the indicator was 1.13 mg/l, 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.
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ПАМЯТИ  УЧЕНЫХ 

ПАМЯТИ 
ЛЕПЕСОВА КАМБАРА 
КАЗЫМОВИЧА

Безвременно ушел из жизни известный ученый-электрохимик, 
кандидат химических наук, профессор Лепесов Камбар Казымович. 
Большая часть его научной деятельности прошла в стенах Института 
органического катализа и электрохимии им. Д.В. Сокольского.

Камбар Казымович  родился в 1947 г. в Актюбинской области. В 1971 г., 
после окончания инженерно-физико-химического факультета Московского 
химико-технологческом института им. Д.И. Менделеева, поступил в 
аспирантуру Института органического катализа и электрохимии АН 
КазССР по специальности «теоретическая электрохимия». В 1975 г. 
защитил кандидатскую диссертацию по теме «Исследование кинетики и 
механизма ионизации висмута, меди и индия на вращающемся дисковом 
электроде с кольцом». С 1974 по 1987 г.г. работал в ИОКЭ АН КазССР 
в должности младшего, затем старшего научного сотрудника. С 1987 по 
2007 г.г. – заведующий лабораторией защиты металлов от коррозии ИОКЭ 
им. Д.В. Сокольского (в 2001 г. переименована в лабораторию прикладной 
электрохимии и коррозии).       

Результаты исследований К.К. Лепесова в области электрохимии металлов, 
полученные методом дискового электрода с кольцом, классической и 



194

OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

нестационарной вольтамперметрии, позволили выявить  основные законо
мерности образования промежуточных продуктов – ионов металлов низшей 
валентности в процессах разряда-ионизации поливалентных металлов и 
установить протекание стадийных электродных реакций с участием ионов 
металлов промежуточной и необычной валентности в химических реакциях 
диспропорционирования и репропорционирования, комплексообразования 
в зависимости от природы металла и анионов раствора, активности воды в 
электролите.

Им впервые было показано и обосновано применение метода дискового 
электрода с кольцом для исследования комплексообразования ионов 
металлов промежуточной и высшей валентности в растворах.

К.К. Лепесов являлся высококвалифицированным специалистом в 
области исследования кинетики и механизма электрохимических и кор
розионных процессов металлов и разработки методов защиты от кор
розии. Он был ответственным исполнителем программы «Разработать 
композиционные ферритные антикоррозионные материалы на основе про
дукции и вторичных ресурсов предприятий Казахстана» 2003-2005 г.г., 
инновационной программы «Организация опытного производства импорт
замещающих средств электрохимической защиты стальных конструкций 
от коррозии» 2003-2005 г.г., ряда хоздоговорных работ по коррозии.

По результатам исследований разработаны антикоррозионные составы 
лакокрасочных материалов с различными добавками, повышающие кор
розионную стойкость покрытий в водно-солевых и кислых средах, которые 
нашли применение при защите водоводов в различных регионах.

Лепесов К.К. – автор более 300 научных публикаций, 1 монографии и 28 
патентов на изобретения. Среди его учеников 8 кандидатов наук и 1 PhD.

Прирожденный талант исследователя в сочетании с неисчерпаемой 
творческой энергией и глубокой эрудицией определили его большой вклад 
в развитие химической науки. 

Он всегда останется для нас талантливым ученым, мудрым учителем и 
хорошим другом.

Коллектив АО «Институт топлива, катализа и электрохимии 
им. Д.В. Сокольского» выражает глубокое соболезнование 
родным и близким.  
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