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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences 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 geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOmMpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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THEORY AND PRACTICE OF SELFPURIFICATION CAPACITIES
OF NATURAL WATER IN KAZAKHSTAN

Abstract. The theoretical basis and practical about self-purification and self-cleaningcapacity of natural water
sourcesin arid areas in Kazakhstan have been analyzed. It was foundout thatone of the unique properties of natural
water is the self-purification capacity of water masses. Moreover, in the lakes and rivers of arid zones, those
processes can be intensified because of the shallowness and intensive mixing of water. Those processeslead to oxy-
gen saturation, turbidity, emergence of colloidal suspended solids,and solarradiation heating.Also,the role of various
factors for how vegetation residuesin the mineralization process evolved biogenic organic matters is analyzed. It was
explicitlynoted that the processes of degradation and mineralization of the leavescould progress at different speeds
for different trees. Most of the time, the river water was enriched with easily oxidized organic substances and am-
monium nitrogen.

The experiment methods helped to identify the self-purification capacity of the river Ulken Almaty tested river
area with its ecotopes. Thus, such research provides the opportunity to determine whether rivers or other waterbodies
need additional measures to enhance the effectiveness of natural water processes or to neutralize the pollution
coming from the outside.

Keywords: self-purification, self-cleaning capacity of natural waters, degradation of organic matter, water
resources conservation.

Aims and background. The process of self-purification in contaminated natural water sources is
associated with a variety of naturalprocesses (hydrodynamic, chemical, microbiological and hydro
biological)which result in the restoration of the original properties and composition of water in water-
bodies (lakes, rivers, reservoirs, etc.) [1]. A large number of pollutants and specific (physical and
geographical) conditions of water bodiescan depend onthe complex variety of valuable natural self-
cleaningcapacities of water in water bodies. Mainly, natural self-cleaningspeed and direction can
bemeasured through water pollutants’ chemical properties, content and combinations. At the same time,
dilution and mixing of sewage with natural water in water reservoirs can cause hydro biological and hydro
chemical changes or substance transformation process, which in their turn identifyself-cleaning speed and
directions. The latter plays a decisive role in self-cleaning processasphysical and chemical reactionsare
closely related to biological or microbiological processes; however, it is unclear and sometimes difficult to
acknowledge which flow is predominant|[2].

The study of self-purification capacity (SC) of water bodies can be conducted differently: through
design analysis (calculation of water pollutants’ modification rates, their maximum permissible discharge,
modeling, prediction) and full-scale research (laboratory experiments directly in the water body). The
most rigorous data can be obtained using the second design if aquatic contamination and self-cleaning of
waterprocesses inreservoirs are immediatelyexamined. SC research can be preferably started with
collecting and analyzingexistingdata and reconnaissance surveys of the water body in order to clarify the
characteristics and the sources of pollution.




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

There many factors that can affect SC negatively: someinclude the hydrological regime, the amount
of suspended substances, pH amount, water temperature, bethel deposits, sedimentsand vegetation
degradation impurities. The last factor is of great value because putrescible and other biogenic substances
in water bodies or in water courses are ensued from soil and bethel deposits.In turn, theyare formed with
decomposition of tree and shrub vegetation, higher aquatic plants, terrestrial natural drainage area plants,
phytoplankton, as well as atmospheric precipitates, coastal erosion and other factors.Estimating the effects
of the factors on hydro chemical regime and water quality is complicated; however, they are not
onlyessential in expertise and in development processes, they are also valuable for further modeling and
forecasting of the components for planned and existing water reservoirs and water passages.

Some information has been accumulated about the rate of decomposition of certain types of higher
aquatic vegetation in lakes and reservoirs in Russia [3-5] in Ukraine [6], in the countries far away [7, 8]. In
Bosnia and Herzegovinathe results of the physic-chemical characteristics of the ground water has been
documented [9]. In Kazakhstan, the self-purification capacity ofthe K. Satpayev channel and its reservoirs
have been studied (1980-1986.) [10]. According to the research results, the water from the channel and its
reservoirs annually form1079 and 33 tons of organic carbon, and 49,329 tons of mineral nitrogen and
phosphorusdue to the degraded and mineralized aquatic vegetation and phytoplankton.

A long-term laboratory research study contributed to the significant results [11-13]. For instance,data
on the absorption capacity of natural and chemically pure substances and the influence of the absorption
process on natural purification capacity of waterbodiesand reservoirs have been obtained in the aridareas.

Regarding indicators of river water quality affect on water availability, the seasonal and daily
dynamics of the inside reservoir processes are associated with the activities of the physicochemical,
hydrological and biological factors.Mostly snow-supply water creates low water salinity during the flood
period. For example, the Irtysh River water salinity increases from 0.5-0.8 g/l in the spring, to 1-3 g/l in
the summer and increases in the winter period [11].

According to absorptive capacity, sorbents(chemically pure calcium and magnesium carbonates,
orthosilicates of calcium and magnesium, calcium phosphate, calcium sulfate, aluminum hydroxide and
iron oxide, silicon (IV), natural minerals, zeolites and silica gel)will captureions Mn*"at a concentration of
50 to 500 mkg/I in the sulfate type(for example in the water bodies of Lake Balkhash, Lake Alakol, Lake
Sasykkol) solution. These elements which are arranged in sequence at an average value ofadsorption
exchange capacity (mM-eq./g.107): SiO, (4,65); AI(OH); (4,36); Cas(POys) » (4,12); CaCO;5(3,99);
MgCOs; (3,96); CaSOy4 (3,52); Fe(OH); (3,36); MgSiOs; (3,27); CaSiOs; (0,73) respectively.

It was observed that in Balkhash, water heavy metals decreased when the above listed mineral
sorbents were added into it. It has been already countedthat sulfatewater masses would be purified to the
maximum permissible concentration from manganese ions [12] to 78% within a month. Lake Balkhash’s
sediments and clay also sinks metal ions: mainly clay absorbs ions Mn**, Zn*", Cu®" and Cd*" during the
first four hours of their contact, whereas the adsorption of silt continues for between 10 to 15 days.
Benthic sedimentabsorbs manganese (95%), cadmium (89%) then zinc (85%) and copper (77%) much
better. Higher concentration of metal ions and anions of weak and strong mineral acids and organic acids
may lead to precipitation of salts in technical water systems of Power Plants, especially in systems of
cooling of condenser turbines in cooling reservoir [13].

The study allowed the authors to conclude that Balkhash water was cleaned from metals (Mn, Cu,
Zn) and phosphate compounds that accumulated in silty mud and in the sedimentdue to the intensivesedi-
mentation of calcium and magnesium carbonates and other precipitatedmetal ions and non- metals.
However, activesolar radiationand heating to the intensive agitated water couldcreate a reverse reaction: it
means that those accumulated metals in benthic sediment could emerge into the water again. Thus, all
processes in the waterbody and the biological matter can continuously occur throughout its life [12].

The role of various factors in the mineralization process of vegetation residueswhen they evolve
biogenicorganic matters into the water is still debatable. The diffusion of organic matters occurs under the
influence of microorganisms. In this regard, self-purification from organic pollution is primarily deter-
mined by the same factors as the microbial and self-purification of water bodies. A study of the intensity
of organic matter degradation will more fully allow the understanding of the characterization of the self-
cleaning capacity of water bodies, the turnover of nutrients and organic matteras well as the qualitative
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state of natural water. In addition, such studies are very important in the development of a number of
water resources conservation measures.

Experimental. Material and research methods. A significant number of higher plants,including
leaves of trees growing along the river bed, can fall into rivers and in the catchment area. This can occur
through flushing itssurfaceby melt and rain waters as well as by Aeolian.It is known that aquatic flora
helps the water to self-purify, enriching it with oxygen: this creates favorable conditions for existing
aquatic organisms.However, abscission process can cause a number of negative consequences: disruption
of the entire aquatic ecosystem, deterioration of water quality, weeding river channels and basin areasof
water bodies (atrophy), etc. Previous research results (mentioned above) enabled us to conduct special
studies where we evaluated the impact of organic matterdescendant (leaves) on water quality of small
rivers of the Northern Hillslopes of Ili Alatau which is connected to the Ili-Balkhash basin.

The authors calculated the mass of tree leaves that fell during abscission in a direction along the
entire length (60 km) of the Ulken Almaty River to the mouth of the Kaskelen River which is the tributary
of the Ili River (table 1).

Table 1 — The average values of the mass of dry leaves of trees along the coastal strip of the Ulken River, Almaty

Birch Elm
Tested river areas average number phytomass, average number phytomass,
of leaves in the head, ton of dry of leaves in the head, ton of dry
thous. pcs. weight thous. pcs. weight

Upstream (apprommately ZQ kilometers 1077 1.6 12445 7.9
of mountain and submountain parts)
Downstream (aprox.60 km.) 61£3 19,8 84+3 16,1
Overall 314 24,0

Note: The trees were aged between 5 to 35 years; on average, there are 200 trees the banks of the river at a distance of
1 km; coastline stands 10 m width on both sides of the river were taken for this investigation.

For the experiment the leaves ofbirch Betulawere chosen — its origin is Betulaceae birch family;and
the leaves of silver birchare from Betula pendulatamily. Also, elm leaves ( elm-tree) of Ulmus family i.e.
Ulmuceae and leaves of the ordinary elm, Ulmus laevis Palwere examined. For the experiment, the leaves
have been assigned atthe Department of Biodiversity and Biological resources of the Faculty of Biology
and Biotechnology in the Al-Farabi Kazakh National University.

First of all, dust and soot wasthoroughly washed from the leaves in the running water and then dried.
Then, we determined 10 leaves’ air-dry weight from each tree: birch weight was 0.27 g. andelm consisted
of 0.16 g. Based on the observations, we assumed that about 15 % of the leaf litter falls into the river bed.

It was established that the total volume of phytomass on the riverside width of about 10 meters along
the river-bed Ulken Almaty consisted ofmore than 55 tons: 8 tons of which fell into the water body
andthen began the decompounding process.

The data clearly indicated that the riverwas complemented with organic matter and withnutrients.
During the experiment, fallen elm and birch leaves were placedin sterilized glass containers holding 20
liters of water. For protection against pollution and the preservation of gas exchange,the glass containers
were covered with air sealed cotton- gauze fabric. The water containers with leaveswere periodically
agitated. Samples of leaves in equal amounts were collectedin the upstream and downstream parts of the
river. Leaves were ground and placed on the bottom of the container and filled with river water. The
quantity of leaves was equivalent to 0.5 g of dry substance per 1 liter of river water. Standing water level
was supported with water additions to the river Ulken Almaty after sufficient quantities of water samples
were taken to conduct the experiment. The research experimentlasted 455 daysand the temperature of the
testwater ranged from15° to 23° C. From the water samples, we identified the content of dissolved oxygen
in water, carbon dioxide, pH, nitrogen compounds in the form of nitrite, nitrate, ammonium, easily
oxidized organic matter (OM) by permanganate oxidation [14] with the help of generally accepted
methods in hydrochemistry.
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Results and discussion. Phytochemical study of elm and birch leaves [15-16]. Elm is a tree with a
dense crown. Many species of elm are used in medicine as an agent for anti-cancer, diuretic, astringent,
laxative, wound-healing, analgesic and other treatments.

Evaluations of the qualitative composition of the main groups of biologically active compounds were
carried out on the basis of specific qualitative reactions. Thesultsrevealed 6 groups of biologically active
substances (carbohydrates, polyphenols, amino and phenolic acids, tannins, and flavonoids).

According to the generally accepted methods and pharmacopeia of the State Pharmacopoeia of the
Republic of Kazakhstan, the leaves of that type of elm were determined to be indicators of quality of high
quality materials: with a moisture content of 7.52 %, with common ash of 16.63 % , and with insoluble
ash at 10% and hydrochloric acid at 6.93 %.

There are 6 general and about 150 species of birch family (Betulaceae S.F. Gray) in the world. They
are distributed mostly in the moderate, non-tropical areas of the northern hemisphere. Also, 40 spe-
ciesoccur in the flora of the CIS, but only 2 genera and 16 species grow in Kazakhstan territories [17-18].

Birch, Betula pendula Roth,is known as a source of aspic oil, saponin, flavonoids, vitamins, resins
and other biologically active substances. That is why many species of birch are used in official and folk
medicine as antimicrobial and antiphlogistic agents, and for anti-sclerotic, diuretic, antiscorbutic, anti-
inflammatory, regenerating, antioxidant and other purposes.

The above mentioned birch leaves were identified ashigh qualitymaterial indicators with moisture
(7.45 %), with common ash (14.58 %) and with insoluble ash in 10% and with hydrochloric acid (8.33 %).

Within the three months of the experiment, temperatures ranged from 18 to 21° C in the containers.
The amount of water pH decreased abruptly within 2 hours after the water contacted the leaves: the level
of water was reduced in both the birch and elm containers. The results show that in the birch leaves’
containers, the level of the pH lessened for to 0.60 units and in the elm its concentration became less for
0.29 units. In the containers with birch leaves, the pH level varied from 7.65 after 2 hours of contact with
leaves and the level changed into 7.52 after 3 months of observation. The pH level in containers with elm
leaves changed from 7.96 to 7.48 respectively. The initial water had a pH value equal to 8.25. The smallest
decrease in pH values wasobserved in the experiment with birch leaves (the pH 0.13 units). In other
words, some aquatic acidification took place when organic and mineral acids passed from the leaves into
the waterwhile the experimenting leaves decomposed and mineralization process began in the river water.

As well, nitrogen compounds formed in the water throughout the observation period. Most of the
water was enriched with ammonium nitrogen in the first 10 hours of contact of the water and leaves.If the
original river water contained ammonia nitrogen 0.031 mgN/l: after 2 hours the water with birch leaves
contained 0.529, and the elm container had 0.078 mgN/l of ammonia nitrogen. The concentration of the
latter gradually increased respectively , to 0,622 ; 0.545 mgN/I after 10 hours of contact. After 3 months of
observation, the ammonium nitrogen content became 0.233 (birch leaves) and 0.564 mgN/l (elm leaf),
exceeding the original river water ammonium nitrogen by 7.5 and 18.8 times respectively. It should be
noted that the change in the concentration of ammonia nitrogen was monitored. The water temperature,
lighting, the size of crushed leaves and stirring had a significant influence on the leaves in the laboratory.

Nitrite ions are highly volatile components of the chemical composition of natural waters; however,
we found out the following: typically, the presence of nitrite in water indicates fresh water pollution with
nitrogen compounds. After 2 weeks ofobservation, Birch leaves produced maximum nitrite nitrogen
(0,106 mgN/1). In the containers, its concentration increased 5.9 times in comparison to the original river-
water concentration. The elm leaf water had a maximum nitrite nitrogen levelafter 2 weeks of observation
(0,091 mgN/1). Therefore, in the laboratory containers, its concentration moved up5.1 times in comparison
with the river-water. At the end of the third month of observation, in the testing water, thenitrite nitrogen
level was decreased by 0.003 - 0.007 mgN/l in comparison to the original river water. However, the
decomposition and mineralization of leaves were progressing.

Usually nitrate nitrogen concentration does not often exist longer in natural water. For example, if the
concentration of nitrate nitrogen was 0,124 mgN/lin the river water, thenafter 2 hours of its contact with
only elm leaves, the level of nitrate nitrogen increased to 0.311 mgN/l . However, in further stages of the
experiment, such amount of nitrate concentrations were not detected. This can show us that the proceeding
denitrification process (ammonation) actively takes place in nature.
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Naturally, the water is usually enriched with easily oxidable organic matters. So, in the birch leaves’
container, permanganate oxidation (PO) value increased to 4.2: andin the original river, the water PO
value increased to 14.2. Also, theelm leaves’ PO value moved up 16.8 mgO/1 after two hours contact in
the container. The birch leaves reached the maximum amount of permanganate oxidation value(25.5
mgO/]) in the container after 1 day of contact. However, elm leaves’ maximum PO 23,1 mgO/l was
reached after 1 week of contact in the experiment. By the end of the 3rd month of the observation, the PO
values varied between8,0 to 11,8 mgO/1, so they were higher than the original PO valueby 1.9-2.8 times.

Data collected between the 4 to 15 month time period is shown in figures 1, 2, table 2.

During the experiment, the temperature in the containers varied from 18 to 19° C. The level of pH
slowly increased in the container water. The amount of pH increased to 8.82 in the container during the12
months it was in contact with birch leaves. Similarly, the pH water level in the container with elm leaves
increased to 8.87 units. From the beginning of the 12" month till the 15™ month, the amount of the
container pH with birch leaves varied from 7.53 to 8.93. In the elm container, it ranged from7.41 to 8.95
(figure 1). In fact, the original level of pH in the containers corresponded to 8.25. Thus, during the
experiment we monitored how the pH amount with elm leaves had decreased more (0,02 units of pH) in
comparison to the birch leaves (0,02 units ofpH). Thus, the gradual expansion of pH amount from7.50 to
8.90 in the containers during the study was the result of the leaves’ destruction and mineralization. In
other words, the testing solution was alkalinized because the organic and mineral substances of the
leavespassed into the water.

mEirch
mElm

L R T R N I = ¥ =

4th 5th 6th Tth 68th %th 10th 11th 12th 13th 14th Months

Figure 1 — Changes in pH values in the experiments with the birch and elm leaves during the 4™ to15th months

The dissolved oxygen level abruptly changed for 10 months starting from the 4™ till the 14 month in
the containers with both the birch and elm leaves. For example, between thed™to the 9™ month, no changes
in the experimenting water were noticed; however, by the end of the 10™ month the concentration of
oxygen began increasing gradually. In the elm leaves’ container, its concentration ranged from 4.97 to
9.54 mg/1 and in the birch leaves it fluctuated from 6.22 to 8.43 mg/l (figure 2). More oxygen concen-
tration allowed the leaves to decompose more quickly in the water. That is why by the end of the obser-
vation; the dissolved oxygen level was almost the same in both containers.

As it is known, easily oxidized organic substances enrich water in most cases. Thus, in the birch
leaves containers, the permanganate oxidation value rose from 4.2 and in the river water, the atomic
oxygen level increased t08.0 mg/l after 14 months of leaf interference. The elm leaves’ atomic oxygen
level increased to 2.55 mg/l in the container. The maximum value of PO with the birch leaves in the
experiment (8.0 mgO/1) was reached. By the end of the 14th month of the observation, the PO values
ranged from 0.32 to 12.2 mgO/1 exceeding the original value of 2 to 2,8 times (table 2).
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Figure 2 - Variation of dissolved oxygen level ofboth birch and elmleaves between the 4 and14 monthsof the experiment

Table 2 — Dynamics of the nitrogen compounds and the amount of PO of birch leaves (b) and elm (e)

Ne experiment, Explosure/contact Ammonia-N, Nitrite nitrogen, Nitrate nitrogen, POmgO/I
type of leaves time month mgN/1 mgN/1 mgN/1
1-b 4 months 0,078 0,012 1,892 5,31
2—¢ 4months 0,062 0,091 0,757 10,68
1-b 5 months 0,078 0,009 0,112 4,16
2—¢ 5 months 0,078 0,006 0,344 9,92
1-b 6 months 0,078 0,003 0,068 6,80
2—¢ 6 months 0,062 0,009 0,584 11,84
1-b 7 months 0,311 0,009 0 1,85
2—¢ 7 months 0,233 0,009 0 4,54
1-b 8 months 0,078 0,003 0 5,31
2—¢ 8 months 0,070 0,006 0 9,92
1-b 9 months 0,070 0,009 0 8,00
2—¢ 9 months 0,079 0,003 0 9,92
1-b 10 months 0,156 0,015 0 4,20
2—¢ 10 months 0,087 0,009 0,013 9,40
1-b 11 months 0,110 0,009 0 9,28
2—¢ 11 months 0,078 0,006 0,013 15,22
1-b 12 months 0,110 0,005 0 9,50
2—¢ 12 months 0,124 0,008 0 12,20
1-b 13 months 0,156 0,018 0 7,20
2—¢ 13 months 0,153 0,091 0 12,00
1-b 14 months 0,233 0,003 0 8,00
2-e 14 months 0,305 0,006 0 8,19

Nitrogen compounds flew into the water throughout the observation period. Mostly, water was
enriched with ammonium nitrogen after 4 months of water and leaf contact. If the original river water
contained ammonia nitrogen mgN/l 0.031, in the experiment after 4 months of the birch leaves in the
container, the water contained 0,078 mgN/l of ammonia nitrogen; and the elm leaves container had
0,062mgN/1 of ammonia nitrogen. The concentration of the latter gradually increased, to 0.078; and to
0.233 mgN/1 respectively after 4 months of contact of leaves with the experimental water.
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After 14 months of observation, the ammonia nitrogen content became 0.233 (birch leaves) and 0,305
mgN/l (elm leaf) which exceeded the initial concentration in the river water7.5 and 9.8 fold respectively
(table 2). It should be noted that the change in the concentration of ammonia nitrogen also occurred
abruptly. The process of destruction of the leaves in the laboratory has a significant influence of water
temperature, lighting, the size of crushed leaves, mixing the contents of dissolved gases, micro-organisms
and other factors.

In the elm leaves container, the nitrite nitrogen level became mostly high (0.091 mgN/l) within the
first 4 month duration, while its level inthe birch leaves containers was 0.012 mgN/l. During the
14 months of the observation, we could point out that the leaves’ degradation and mineralization processes
were still in progress. But the level of nitrite nitrogen reduced noticeably in the experiment containers to
0,015 - 0,012 mgN/1 rather than the 0.018 mgN/l reduction which occurred in the original river water had.

As usual, nitrate nitrogen is hardly detectable in natural water, and that moment its level was
0,124 mgN/I in the river water but its concentration raised when the river water was mixed with elm
leaves in the testing containers for 6 months (0.46 mgN/l.) In the following months, nitrate ions were not
found and it indicates that the natural flow of ammonification process had taken place.

Self-cleaning capacity (SC) of river water. In reality SC of values in relation to "water - leaves"
(except for nitrate and nitrite) can negatively affect the other parameters of the water quality i.e. the water
is not self-cleaning: it is becoming polluted by mineral nitrogen in the form of ammonium ions and easily
oxidized organic substances. Most of the water is rapidly polluted with ammonium nitrogen as a result of
the regular ammonization process in the water. In addition, the water will be severely depleted from the
large amount of dissolved oxygen. Also, the value of self-purification capacityis 5.12% for elm leave sand
0.93% for birch leaves.

Conclusions. It was explicitly seen that decomposition and mineralization of tree leaves had fallen
leaves with various speed for different components. Most of all, the river-water was easily enriched with
oxidized organic substances and ammonium nitrogen.

The experiment methods helped to identify the self-purification capacity of the river Ulken Almaty
tested river area with its ecotopes. Thus, such research provides the opportunity to determine whether
rivers or other waterbodies need additional measures to enhance the effectiveness of natural water
processes or to neutralize the pollution coming from the outside.
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'Kasaxckuii HALMOHANBHBINH YHUBEPCHTET UM. anb-Dapabu, Anvarsl, Kasaxcras,
*Kazaxcknit arpotexundeckuii yaupepcuter um. C. Ceiidyanmna, Acrana, Kazaxcraun

TEOPHUS U MIPAKTUKA CAMOOUYHAIIAIOIIENA CITOCOBHOCTH
IMPUPOJHBIX BOJ KAZAXCTAHA

AnHoOTanusa. PaccMOTpeHB! TeOpeTHUECKHE OCHOBBI U IMPAKTUUECKUE PE3yIAbTaThl 110 HUCCIEJOBAHUIO TpoOLEc-
COB CaMOOYMIICHHS ¥ CAMOOUYHIIAIONIEH CIOCOOHOCTH NMPHUPOIHBIX BOJ apUAHBIX 30H (HA MPHUMeEpe MPHUPOAHBIX BOI
Kazaxcrana). YcTaHOBIEHO, YTO MPHUPOJHBIC BOIBI 00IaNal0T OJHUM M3 YHHKAJIbHBIX CBOHCTB — CIIOCOOHOCTBIO K
CaMOOYHINEHHIO BOAHBIX Macc. [Ipudem, B BomoeMax ¥ BOZOTOKAX apUAHBIX 30H 3TH MPOILIECCH YCHIIMBAIOTCA 33 CYET
UX MEJIKOBOAHOCTH, MHTEHCHBHOIO MEPEMEIINBAHUS BOABI, CHOCOOCTBYIOMINX B3MYUYHBAHUIO, HACHIICHUIO KUCIIO-
POIOM ¥ KOJUIOWIHO-B3BEIIEHHBIMHU BELIECTBAMH, IPOTPEBAEMOCTU M AKTHBHOMY BO3/CHCTBHIO COJHEYHOW paana-
1n. OCBelleH BOIIPOC POJIM Pa3InYHBIX (PAaKTOPOB Ha MPOLIECC BBIJICIICHNSI B PEYHYIO BOJY OPraHUYeCKUX U OMOTeH-
HBIX BEIECTB NPU MHHEPATIU3ALMUA OCTATKOB PACTUTEIHHOCTH. OTMEUYEHHI SIBHO BBIPAKCHHBIE NMPOLECCH AECTPYK-
UM ¥ MUHEPAJIU3alMU JHUCTHEB JEPEBLEB, MPOTEKAIOIINE C HEOAUHAKOBONW CKOPOCTBIO JJI PAa3HBIX KOMIIOHEHTOB.
Bonbiie Bcero pewynas Boga (Ha nmpuMmepe peku YiIbKeH AJMarbl) o0oramiaercst JIErko OKUCISIOIUMHUCS OpraHudec-
KAMH BEIECTBAMH 1 aMMOHHHWHBIM a30TOM.

[IpencraBneHHast METOMKA pacueTa CHOCOOHOCTH Majiol pekH YiIbKeH AJIMarbl K CAaMOOYMILEHHIO C Y4ETOM
MIPUPOJHOM COCTABIISIOIEH BOIHBIX SKOTOIOB, IMO3BOJIUT 00JEe JOCTOBEPHO ONMPENEINUTHh CAMOOUHIIEHHE PEKH Ha
OTIPEAETICHHOM OTpE3KE. DTO JaeT BOZMOKHOCThH ONPENENIUTh, HEOOXOAUMBI JIM JOIOIHUTEIbHBIE MEPOIIPUATHS TI0
ycnineHuo 3(GdeKTHBHOCTH IPUPOAHBIX MPOLIECCOB, MM )K€ PEKa B COCTOSIHUM caMa HEHTPaIM30BaTh 3arpsI3HEHUS,
MOCTYHAOIIHE C BOAOCOOPHOH IIOIanu.

KaroueBble cj10Ba: CaMOOUHILEHNE, CAMOOUYHIIAOMIAS CIIOCOOHOCTD MPUPOIHBIX BOJ, JECTPYKINSA OpPraHuIec-
KOT'0 BEILIECTBA, OXPaHa BOJHBIX PECYPCOB.

C. M. Pomanosa', H. b. Kazaunranosa’

'Onp-Dapabu ateiHars! Kasak ynTThiK yHHBEpcuTeTi, AnMatsl, KasaxcraH,
*C. Ceitdynmun areinaars Kazak arpapisik yausepenreti, Acrana, Kasaxcran

KA3AKTAHHBIH TABUTU CYJIAPBIH O3JITTHEH TA3AJIAHYBIHBIH
TEOPUSACHI MEH ITIPAKTUKACBHI

AnHoTtanms. KyaHIIBUIBIK aliMakTapiarbl TaOMFH Cyllapibl Tasajdy MEH ©3IIriHeH Ta3aJaHyIblH (3epTrey
HBICaHBI peTiHae KazakcTaHHBIH TaOWFU CyJaphl) MPaKTHKAJBIK 3ePTTEYNepi MEH TEOPHSUIBIK HETi3lepi KapacThl-
peuinbl. Taburn cymapIblH ©3IITiHEeH Ta3ajaHyFa KaOileTTi, kepeMeT Oip KacHeTTepi — Cy MacCachlH PeTKe KeNTipim
OTBIPaTHIHBI aHBIKTaNABl. KyaHIIBUIBIK aiiMaKTapAarbl CyIbIH Ta3alaHbIN 0acka CyIapIblH KOCBUIBII OTBHIPYBIHBIH
apKachklHza, a3 MeJjuepae 0onca Ja OTTEriMeH KoHe KOJUIOMATHIK KOocTallapMeHapanacybl, KYH COyJIeCiHbIH palua-
LUSIChI apKBUIBI CY/IBbIH KbI3Ybl — CYIbIH O€CIeHAUIK KaOineTTunirin apTreipapl. Cynarsl opTypiii (akropiaapabiH
dcepiHeH O3€H CylapblHaH OPraHUKaJIBIK JKOHE OMOTEH/IIK 3aTTap/blH 0eiHyi, 6CIMAIK KaJIbIKTapbl apKbUIbl MUHE-
panu3anusiaHy TpoueccTepi KapacThIPbUIBIN OJap/blH aTKapaTblH pejiiepi KaHaail NereH cypakTapiblH LIeniMi
TaOBULIBL. AFalll JKarblpakTapbl MEH SPTYPIIl JKbUIJAM/IBIKICH araThlH Cy apHAJIAPbIHBIH JECTPYKLIHUSUIBIK MPOLECcC-
Tepre acepi HaKkThI Oenrini 6onapl. KeOGiHece ©3¢H CynapbIHBIH KypaMbIHa (MoceseH, YIIKeH AJIMaThl ©3€H Cybl) Te3
TOTBHIFATHIH OPTaHUKAIIBIK 3aTTap MCH aMMOHHI a30T KOCHajaphl 0ap eKeHi aHBIKTBUIABL benrinmi Oip aitmMakTa Kimri
©3€H CyJapbl COHBIH iliHae YJIKeH AJIMaThl ©3¢H CYBIHBIH KYpaMbIH ©3/IriHEH Ta3ajay oliCTepi eCenTelin, oIapIblH
KYpaMBIHIaFbl KocTanapasly Meuepi aHpIKTanapl. Cy KolMalapblHBIH ©3JIriHeH Ta3ajaHy JKOJIapbl aHBIKTAIBIIL,
KOCBIMIIIA aMaljgap acay HOTWKECiHIe TaOWFU IPOUECCTepAiH S(PQPEKTHBTUIrH aWKBIHIAYOBIH MYMKIHIIKTEpi
3epTTeNIi.

Tyiiin ce3mep: e3airiHeH TazanaHy, TaOWFM CyJapIblH O3MIriHEH Ta3alaHy MYMKIHIIKTepi, OpraHUKaJbIK
3aTTapAbIH JeCTPYKIMACH], TAOUFHU Cy pecypCcTapbIH KOPray.
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