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THE ABILITY OF NATURAL WATERS TO SELF-PURIFY,
DEPENDING ON THE DEGREE OF CHEMICAL POLLUTION

Self-purification in surface waters involves many components of the aquatic ecosystem, among
which aquatic microorganisms play an important role, which perform the function of primary oxidation
or reduction of pollutants entering the reservoir. However, a number of chemicals that pollute lakes and
rivers inhibit the activity of bacterioplankton. This leads to the fact that the ability of the reservoir to
self-cleaning is sharply violated and its degradation occurs. The activity of the process of destruction of
organic substances can be judged by the oxygen parameters in the water of rivers and lakes. The purpose
of this work was to study the effect of general chemical pollution of substances in natural water bodies
on the ability of self-purification due to microorganisms.

To assess the ability of water bodies to self-purify, the R/BOD ratio was used. The functional activity
of microorganisms in the samples was assessed by their ability to reduce the ratio of dissolved oxygen on
the first day R,/BOD, and on the fifth day R./BOD, in the presence of test pollutants: gasoline, surfactant
and antibiotic.

It was shown that the decrease in the self-cleaning ability of natural waters under the influence of
various pollutants from bioorganic pollution both in the river and in the lake is of a general nature. In a
comparative study of the degree of suppression of heterotrophic destruction in lake and river water for
gasoline, Fairy detergent and antibiotic Ospamox 250 mg, the latter most sharply reduces the ability
of water bodies to bioorganic destruction at a dilution of 1:999, and at a dilution of 1:99 completely
destroys it.

The second most inhibiting natural water self-purification agent is Fairy detergent. When diluted 1:9
and 1:99 Fairy reduces self-cleaning ability to zero on the fifth day.

Gasoline is capable of suppressing self-purification only in relatively large quantities: 1:9 in relation
to water.

Key words: self-purification, bacterioplankton, dissolved oxygen, BOD, surfactant.
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XUMMMUSIAbIK AACTaHy AdpeXkeciHe 6aiAaHbICTbI
TabUFU CyAapAbIH, ©3iH-03i Ta3apTy KabiAeTi

JKep YCTi CyAapblHbIH, ©3AiriHEH Ta3apyblHa Cy 3KOXYMECiHIH KernTereH KOMMOHEeHTTepi
KaTblCaAbl, OHbIH, ilIiHAE Cy KOMMAcbliHAa TYCETiH AacTaylibl 3aTTapAbl 6acTankbl TOTHIKTbIPY He-
Mece TOTbIKCbI3AQHABIPY KbI3METIH aTKapaTblH CYy MMKpOar3aAapbl YAKEH POAb aTKapaAbl. AAaraa
KOAAEP MEH 63eHAEPAI AACTaNTbIH GipKaTap XMMMSAbIK, 3aTTap 6aKTePUONAAQHKTOHHbIH, GeACEHAIAIriH
TeMeHAeTeAl. ByA cy KOMMachiHbIH ©3AiriHeH Ta3apy KabiAeTiH Gy3aAbl KOHe OHbIH AerPaAaLMSACHIHbIH,
OpblH aAyblHa aKeAeAi. OpraHMKaAblK, 3aTTapAblH GY3blAy MPOLECIHIH, GEACEHAIAIrIH ©3eHAep MeH
KOAAEPAIH CybIHAQFbI OTTEri KepceTKili apkblAbl 6ararayra 60AaAbl. XKYMbICTbIH, MaKcaTbl TabUFK Cy
KOMMAAAPbIHAQFbI >KAAMbl XMMUSIAbIK, AQCTaHYAbIH, MMKpOaF3aAap ecebiHeH CyAblH e3AiriHeH Tasapy
KabiAeTiHe acepiH 3epTTey.

Cy KoWMMacbIHbIH, ©3AiriHeH Tasapy KabiaeTiH 6Garaaay ywid R/OBK KaTblHAaCblH KOAAAHABIK.
CblHamaAapAaFbl  MUKpOar3aAapAbiH, (OYHKUMOHAAbABIK, GEACEHAIAINH TECTIAIK AacTaylubl 3aTTap:
»aHapmaii, bb3 xeHe aHTMOMOTUK KaTbiCbiHAA bipiHwi KyHri R,/OBK| eHe GeciHwi kyHri R,/OBK,
epireH oTTeri KaTblHACbIH TOMEHAETY KabiAeTiMeH 6araraAblk.
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O3eHAE AE, KOAAE A€ SPTYPAI AacTayllbl 3aTTapAblH dCepiHeH OGMOOpPraHMKaAbIK, AACTaHyAaH
TabUFKN CyAapAblH ©3iH-63i TazapTy KabGiAeTiHIH TOMEHAERYI >KaATbl CUMATKA Me EKEHAIT KOPCETIAreH.

>KaHapmarn, >xyfbin 3aT Fairy >xeHe Ocnamokc 250 aHTMOMOTUIIH KOCbIM, ©3EH >KOHE KOA
CYAQPbIHAQAFbI TeTepoTPOdThbl AECTPYKUMSHbIH TOMEHAEY ASPEXECiH CAAbICTbIPMAaAbl aHbIKTayAQ,
COHFbICbI IFHW aHTMOMOTUK 1:999 CYIMBbIATY Ke3iHAE Cy KOMMAaCbIHbIH 61MOOpPraHMKaAbIK, AECTPYKLMSFa
KabiAETIH XXbIAAAM TOMEHAETEAI, an 1:99 CyMbIATY KE3iHAE OHbl TOABIFBIMEH >KOSIAbI.

Taburn cyAapAblH ©3iH-63i TaszapTyblHbIH eH Texeril Kypaabl Fairy >kyfbiu 3aTbl. 1:9 xeHe 1:99
CYMbIATbIAFaH ke3ae Fairy 6eciHii KyHi ©3iH-63i Ta3apTy KabiAeTiH HOATE AeMiH TOMEHAETEA].

>KaHapmar caAabICTbIpMaAbl TYPAE KOIM MOALLEPAE FaHa ©3iH-63i TazapTy kabiAeTiH 6acyra KabiAeTTi:
cyMeH 1:9 KaTbIHaCbIHAQ.

Ty#iin ce3aep: 3iH-63i TazapTy, 6akTepUOnAaHKTOH, epirer otteri, ObK, bb3.

A.X. Akbaesa'", XX.Y. bakewosa', H.C. MambITOBa?,
A.B. AGxanenos’, A.O. Esreesa’, XK. Paxbimykan', A.H. TaxeH'
'EBpasminCcKmin HaLMOHaAbHbIM yHuBepcuTeT UM. A.H. l'ymmnaeBa, r. ActaHa, KasaxcraH

2Kazaxckui yHMBEPCUTET TEXHOAOTMM U Bu3Heca, r. ActaHa, KasaxcraH
‘e-mail: akbaeva659@mail.ru

CnocoOHOCTb MPUPOAHbBIX BOA K CAMOOUYULLEHMIO
B 3aBUCMMOCTHU OT CTENEeHU XMMMYECKOro 3arpsi3HeHus1

B camooumiLeHnn B NMOBEPXHOCTHbBIX BOAAX YYACTBYIOT MHOIME KOMIMOHEHTbl BOAHOM 3KOCUCTe-
Mbl, B YMCAE KOTOPbIX GOABLLYIO POAb UIPAIOT BOAHBIE MUKPOOPraHM3Mbl, KOTOPbIE BbIMOAHSAIOT (DyHK-
LMIO MEPBMYHOIO OKMCAEHUS MAM BOCCTAHOBAEHMS MOCTYMAOLWMX B BOAOEM 3arpsi3HSIOMX BELLECTB.
OAHaKO psia XMMUYECKMX BELLLECTB, 3arpsA3HSIOLMX 03epa U PeKU, MOAABASIIOT aKTMBHOCTb HGaKTepuo-
NMAQHKTOHA. ITO MPMBOAMT K TOMY, YTO CMIOCOOHOCTb BOAOEMA K CAMOOUMLLEHMIO PE3KO HapyLLIAeTCs U
NPoOMCXoAUT ero aerpaaaums. O6 akTMBHOCTM NMPOLECCa pas3pyLleHnsi OpraHMUYeckmx BeLeCTB MOXKHO
CYAUTb MO KUCAOPOAHbBIM MOKa3aTEASIM B BOAE peK 1 03ep. LleAbto AaHHOM paboTbl IBASIAOCH M3y4deHue
BAMSIHMS OBLLEr0 XMMMYECKOro 3arpsi3HeHMS BELLECTB B MPUPOAHbIX BOAOEMAX Ha CMOCOOHOCTb Camo-
OUMLLEHMNS 3a CYET MMKPOOPraHM3MOB.

AAS OLEHKM CrocOOHOCTM BOAOEMOB K CaMOOYMLLEHMIO MCMOAb30BaAM cooTHoleHme R/BIK.
DYHKUMOHAAbHYIO aKTMBHOCTb MUKPOOPraHM3MOB B NMPo6ax OLEeHMBAAM MO MX CMOCOBHOCTM CHUXKATD
COOTHOLLEHWEe PaCTBOPEHHOrO KMCAOPOAA B nepsbiit AeHb R /BIK, 1 Ha natwin aeHb R./BIIK, B npu-
CYTCTBMM TECTOBbIX 3arps3HoLLMX BeulecTs: 6eH3mHa, [MAB 1 aHTMOMOoTHMKA.

BbIAO MOKa3aHO, YTO CHMKEHME CaMOOUMLLIAIOLLEN CTOCOGHOCTU MPUPOAHbBIX BOA MOA BO3AENCTBM-
€M Pa3AMYHbIX 3arpsisHUTEAEN OT OMOOPraHMUYEcKMX 3arpsi3HEHWIM Kak B peke Tak M B 03epe nmeer
obwmit xapaktep. [NMpu CpaBHUTEABHOM M3YUYEHUM CTEMEHU NMOAABAEHMS FeTepoTPOHON AECTPYKLMM
B BOAE 03epa U pekn AAs GeHsmHa, Motollero cpeactsa Fairy n aHTnbuotuka Ocnamokc 250 mr, no-
CAEAHUI HanboAee PE3KO CHMXKAET CMOCOOHOCTb BOAOEMOB K OMOOPraHMYeCcKon AeCTPYKLUMM MPU pas-
BeaeHun 1:999, a B pasBeaeHUM 1:99 NOAHOCTBIO YHMUTOXKaeT ero.

BTopoe HanboAaee MHrMbupyioLlee CpeACTBO CaMOOUMLLIEHMS MPUPOAHbIX BOA — MOIOLLLEE CPEACTBO
Fairy. Mpn pasz6asaeHmun 1:9 1 1:99 Fairy cBOAUT CMOCOBHOCTb K CAMOOUMLLEHMIO K HYAIO Ha MSATbIN
AEHb.

BeH3MH crnocobeH K MOAABAEHUIO CAMOOUMLLEEHUSI TOABKO MPU CPABHUTEABHO OOABLLMX €ro KOAMYe-
ctBax: 1:9 B COOTHOLWIEHMN C BOAOM.

KAtoueBble cAOBa: camooumieHre, 6aKTePUONAAHKTOH, PACTBOPEHHbIN Kucaopoa, BIIK, MAB.

Introduction

The increase in water pollution by various chem-
icals is aggravated every year throughout the world
and, in particular, in the Republic of Kazakhstan [1].

In the State program of water resources manage-
ment of the Republic of Kazakhstan for 2014-2040
“The problem of water security in the conditions of
limited and vulnerable water resources is considered
as a threat to the national security of the state” [1].

The state of rivers and lakes is influenced by a
number of factors, both natural-climatic and anthro-

pogenic. A dangerous cause of degradation of water
resources are chemical, biological and other types
of pollution. Most chemical pollutants cause both
a direct deterioration in water quality, the death of
aquatic organisms, and are the cause of a decrease
in the potential for self-purification of water bodies
and watercourses [2,3].

Self-purification in surface waters is a complex
process involving many components of the aquatic
ecosystem, the main of which are microorganisms.
They perform the function of primary oxidation or
reduction of pollutants entering the reservoir [4].
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However, a number of chemicals that pollute
lakes and rivers inhibit the activity of bacterioplank-
ton. This leads to the fact that the ability of the res-
ervoir to self-cleaning is sharply violated and its
degradation occurs.

The purpose of this work is to study the effect of
general chemical pollution of substances in natural
water bodies on the ability of self-purification due to
bacterioplankton.

The goal set defines the following tasks:

- Determination of the class of pollution of wa-
ter bodies by chemical indicators.

- Determination of the self-purification potential
in the aquatic ecosystem of the Yesil River and Bol-
shoi Taldykol Lake by oxygen indicators.

- Study of the influence of a number of pollutants
on the process of self-purification in natural water

Objects of research and methods

The object of study of the self-cleaning ability of
bacterioplankton in surface water bodies is the Ye-
sil River and Bolshoy Taldykol Lake near Astana.
Accordingly, the sampling coordinates are: the Esil
River -51°05°25.1”N 71°43’19.2”E and Bolshoi
Taldykol Lake -51°07°27”N 71°20°20”E.

Sampling was carried out in September 2022 at
an air temperature of 26°C, water temperature in the
river 10°C, in Taldykol Lake 14°C. Native samples
were studied on the same day in the laboratory.

Hydrochemical studies of natural waters were
an analysis of the content of anions — carbonates, bi-
carbonates, sulfates, chlorides, nitrates, phosphates,
nitrites; and cations — calcium, magnesium, as well
as dry residue, fluorine, total iron, chromium, nickel,
zinc, manganese, surfactants, petroleum products,
dissolved oxygen and suspended solids.

The water quality in Lake Taldykol and the Yesil
River as water bodies for fishery purposes was de-
termined [5]. According to the approved standards,
Lake Taldykol belongs to class 5 of purity of reser-
voirs, where there is an excess of permissible con-
centrations of substances such as chlorides 4839.0
mg/dm3 (MPC-350 mg/1), sulfates 3992.0 mg/dm3
(MPC 250), ammonium salt 5.4 mg/dm3 (MPC 1),
BODS5 30.0 (MPC 6), COD 143.4 mg/dm3 (MPC
30), total iron 3.09 mg/dm3 (MPC 0.3). According
to monitoring data from official sources, as of Octo-
ber 2022, the Yesil River belongs to class 3 of purity
of reservoirs. The main pollutant in the Yesil River
are magnesium. (magnesium 32.602 mg/dm3 (MPC
30) [6]. (Table 1).

Table 1 — Hydrochemical components in the surface waters of the Akmola region

Actual value/ multiplicity of exceeding MPC
Name.Of.the defined Unit of measure ment MPC The name of the selection point
indicator
Lake Taldykol Esil river
1 2 3 4 5
pH - 6.5-8.5 7.14 7.993
Suspended substances mg /dm3 - 380.0 4.695
Dry residue mg /dm3 1000 19044.0 320
Chlorides mg /dm3 350 4839.0 188.76
Sulfates mg /dm3 250-1500 3992.0 157.415
Hydrocarbonates - - 171,571
Phosphates mg /dm3 3.5 0.63 0.167
Total phosphorus mg /dm3 - 0.1-1 0.359
Total hardness mg /dm3 7.0 96.0 9.3
Ammonium saline mg /dm3 0.5-2.6 5.64 0.211
Nitrites mg /dm3 0.1-5 0.224 0.006
Nitrates mg /dm3 40-45 6.64 0.355
COD mg/dm3 5-35 1434 22.229
BOD5 mg /dm3 3-6 30,0 1.603
APAV mg /dm3 0.1-0.5 0.40 0,02
Chlorides Common iron mg /dm3 0.2-0.3 3.09 0.014
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Table continuation

Actual value/ multiplicity of exceeding MPC
Name. Of.t he defined Unit of measure ment MPC The name of the selection point
indicator
Lake Taldykol Esil river
1 2 3 4 5
Fluorides mg /dm3 0.75-2.1 1.50 0.290
Manganese mg /dm3 0.01-0.1 0.040 0.002
Magnesium mg /dm3 20-100 - 32.602
Calcium mg /dm3 - - 77.468
Chromium mg /dm3 0.1-0.55 0.013 0.001
Zinc mg /dm3 0.3-5 0.068 0.013
Nickel mg /dm3 0,05-0,2 0,059 -
Copper mg /dm3 0.05-1 - 0.002
Lead mg /dm3 0.006-0.05 - 0.001
Oil Products mg /dm3 0,05-0,3 0,259 0.02
Alkalinity mg /dm3 - 4,90 -
Water quality classes 5 classes 3 classes

The activity of the process of destruction of
organic substances can be judged by the oxygen
parameters in the water of rivers and lakes [7,8].
The total amount of oxygen in water is formed from
dissolved atmospheric oxygen, and also as a product
of photosynthesis of aquatic vegetation.

If part of the oxygen goes to the respiration of
hydrobionts, then the other part is involved in the
processes of chemical decomposition of substances.
In ecologically safe reservoirs, the content of total
oxygen in water always exceeds BOD , and in some
cases even BOD.. In this regard, the ratio of dissolved
oxygen to BOD, can be conditionally taken as a
criterion for assessing the ability of a reservoir to
self-cleanse: the more intense photosynthesis in a
reservoir, the more oxygenated the water, and the
processes of destruction of pollution occur faster.

To assess the ability of water bodies to self-
purify, the R/BOD ratio was used, which to a greater
extent reflects the functional ability of heterotrophic
bacterioplankton to self-purify [9]. Here R is the
content of dissolved oxygen in water, BOD is the
biological oxygen demand.

The functional activity of bacterioplankton in
the samples was assessed by its ability to reduce the
ratio of dissolved oxygen on the first day R /BOD,
in the presence of test pollutants: gasoline, surfactant
and antibiotic for five days to R/BOD..

A-92 gasoline, surfactant — detergent “Fairy”,
and antibiotic “Ospamox” 250 mg were used in
final dilutions 1:9, 1:99. And for the antibiotic
“Ospamox” 250 mg, a dilution of 1:999 was also

taken, since the antibiotic is the most aggressive
biocide for microorganisms. No contaminants were
added to the control sample.

If chemical pollution in a natural reservoir
suppresses the vital activity of bacterioplankton,
then with the addition of test substances, its
functional activity will be further reduced, and
the R/BOD; ratio should decrease sharply. And
vice versa: in a favorable natural environment, the
functional capacity of bacterioplankton will remain
high and the values of R/BOD; after the addition
of test substances after a temporary decrease will
recover after some time.

The mass concentration of dissolved oxygen
and biochemical oxygen demand (BOD,) were
determined by the Winkler method [10]. Guiding
document RD 52.24.420-2006, «Biochemical
oxygen demand in waters. Methodology for
performing measurements by the bottle method».

The mass concentration of oxygen dissolved in
water X, mg/dm?, was found by the formula:

_M-C, -V, -V-1000
50 (V-1

M

where M is the molar mass of KVE oxygen, equal
to 8 mg / mol;

C_-concentration of sodium thiosulfate solution,
mol/dm* KVE;

v is the volume of sodium thiosulfate solution
used for titration, cm?;
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V-capacity of the oxygen bottle, cm?;

V, is the total volume of solutions of manganese
chloride and potassium iodide added to the flask
during the fixation of dissolved oxygen, cm?.

BOD,, mg/dm’, for undiluted samples (or
biochemical oxygen demand of dilution water
(BOD_R), mg/dm?), was found by the formula:

BOD =X -X, or BOD*= X -X, ),

where X is the mass concentration of dissolved
oxygen in the sample of analyzed water (or diluting
water) before incubation, mg/dm?;

X — mass concentration of dissolved oxygen
in the sample of analyzed water (or diluting water)
after 5 days of incubation, mg/dm?;

Biochemical oxygen demand BOD,, mg/dm’,
for diluted samples was found by the formula:

BOD=(X-X,) * R-BPK X (R-1)  (3),

where X is the mass concentration of dissolved
oxygen in the sample of analyzed water (or diluting
water) before incubation, mg/dm?;

X, — mass concentration of dissolved oxygen
in the sample of analyzed water (or diluting water)
after 5 days of incubation, mg/dm?;

BOD, - biochemical oxygen demand in dilution
water samples, mg/dm?;

P is the degree of sample dilution, equal to
1000/V, where V is the volume of analyzed water in
1 dm® of the mixture after sample dilution.

Research results

The influence of a number of pollutants on the
ability of bacterioplankton to self-purify the Yesil
River and Taldykol Lake is shown in Table 2.

A comparative analysis of the degree of influence
of three different pollutants on the self-cleaning
capacity of the Yesil River and Taldykol Lake in
terms of oxygen content showed the following results.

From the control sample in the Yesil River,
where we did not add any pollutants, it can be seen
that in the control river water on the first day the
self-cleaning capacity was 1.096. Then, after five
days, it did not decrease, but even slightly improved
due to the fact that the bacterioplankton continued
to develop, and thus the self-purifying ability of the
water improved to 1.296.

In the control sample of Lake Taldykol, during
natural self-purification, the ratio R /BOD increased
from 1.028 to 1.471 (R/BOD,) after five days. Thus,
it can be said that in both reservoirs, both in the river
and in the lake, the processes of self-purification are
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not disturbed and the hydrochemical composition of
the water in them does not suppress the activity of
bacterioplankton.

Quite different results were obtained in other
experimental samples.

In a water sample from the Yesil River diluted
with gasoline to 1 part gasoline and 9 parts water,
the biological oxygen consumption was still 1.036
during the first day. But then, five days later, the self-
cleaning capacity of the reservoir dropped to zero.
This suggests that in our sample with a high content
of gasoline, the bacterioplankton completely died
because the oxygen content in the water dropped
critically, the ability to self-purify is zero.

With a small content of gasoline in water
(dilution 1:99), on the first day the self-cleaning
ability was equal to 1.106. Five days later, the
oxygen content dropped to 0.271. The self-cleaning
ability this time is not zero, but compared to pure
water has decreased by 6 times.

Samples of water with gasoline in Taldykol Lake
also showed that the content of gasoline in water 1:9
is detrimental to bacterioplankton. If on the first day
the oxygen content decreased from 17.8 (in pure
water) to 9.1, then on the fifth day all oxygen was
completely wasted and the self-cleaning ability was
equal to zero.

When gasoline 1:99 was added to the water
sample, oxygen was preserved on the fifth day and
the self-cleaning ability was at the level of 0.263,
which is also almost six times lower than in the
control sample.

The experiment with gasoline in the river and in
the lake showed identical results: the lake and the
river cannot cope with a large amount of gasoline,
since the film formed completely blocks the access
of oxygen and the bacterioplankton dies. With a
low gasoline content of 1:99, the self-purifying
potential of water bodies is preserved, probably due
to the oil-degrading fraction in the composition of
bacterioplankton, but is suppressed compared to
control water.

In the third sample of water from the Yesil
River, with the addition of the detergent “Fairy”
at its high content in a dilution of 1:9, as well as
with a low content in a dilution of 1:99, the self-
cleaning ability still remains equal to 1.166 and
1.104 during the first day, but after five days the
oxygen concentration dropped absolutely to zero in
both cases. After five days, the ability to self-purify
was absent. Heterotrophic bacterioplankton against
the background of the hydrochemical composition
in the Yesil River loses its activity and the addition
of a surfactant completely suppresses the river’s
ability to self-purify.
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Lake Taldykol in the experiment with detergent
“Fairy” results are different. The addition of
surfactants at both concentrations of 1:9 and 1:99,
although it reduced the amount of oxygen, did not
completely suppress the ability of the reservoir to
self-purify.

In the fourth experiment, where we tested the
action of the antibiotic Ospamox 250 mg. With a
high content of the antibiotic in a dilution of 1:99,
all indicators fell to zero already on the first day,
both in the river and in the lake. The oxygen content
could drop due to its toxicity to phytoplankton,
which completely lost their viability. At the same
time, bacterioplankton also died, and instantaneous
biodegradation began, which also reduced the level
of oxygen. And after five days, the ability to self-
purify, respectively, fell to zero.

However, in the Yesil River, if the antibiotic
was added in very small quantities at a dilution of
1:999, then on the first day the self-purification
ability still remained close to normal, equal to 1.148,
but after five days it still halved and became equal
to 0.537.

In the Taldykol lake, a high dose of the antibiotic
caused the same effect as in the river, but at a dilution

Casoline A-92 (1:9)

Control river Yesil = Control lake Taldykol
Gasoline A92 (The river Yesil) ® Gasoline A92 (The lake Taldykol)

1.5 471
1.229

1 1028

R/BODS

1Day 5Day

ab

of 1:999, the self-cleaning ability remained only for
1 day, on the 5th day it was equal to zero.

Based on the results of the experiment, we can
conclude that in terms of the degree of suppression of
heterotrophic destruction, and hence the suppression
of natural waters for self-purification, the studied
antibiotic Ospamox 250 mg ranks first among the
studied substances, since even at a dilution of 1:999
it sharply reduces the ability reservoirs to bioorganic
destruction, and in a dilution of 1:99 it completely
destroys it.

The second most inhibiting natural water self-
purification agent is Fairy detergent. When diluted
1:9 and 1:99 Fairy reduces self-cleaning ability to
zero on the fifth day. Since many detergent-type
surfactants have a similar structure to “Fairy”, this
conclusion is also true for them.

Gasoline is capable of suppressing self-
purification only if it is used in large enough
quantities: 1:9 in relation to water. Most likely,
the mechanism of its action is not so much related
to toxicity, but to its ability to block the access of
oxygen to water.

The results obtained are presented in Figure
1.2.3.

Casoline A-92 (1:99)

Control river Yesil
Gasoline A92 (The river Yesil)

® Control lake Taldykol
= Gasoline A92 (The lake Taldykol)

15 1471
= 5 1.069
a 1.028
[=]
2
05
0.263
o
1Day 5 Day

Figure 1 — Self-cleaning ability of surface waters with the addition of test substances:
A). Casoline-1:9, B).Casoline -1:99
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Surfactant "Fairy" (1:9)
Control river Yesil ® Control lake Taldykol

“ Surfactant "Fairy" (The river Yesil)
= Surfactant "Fairy" (The lake Taldykol)

1.6

15 1.471
1-1_11/

Surfactant "Fairy" (1:99)

Control river Yesil = Control lake Taldykol
Surfactant "Fairy” (The river Yesil)
= Surfactant "Fairy” (The lake Taldykol)
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Figure 2 — Self-cleaning ability of surface waters with the addition of test substances:
A).Surfactant “Fairy” -1:9, B).Surfactant “Fairy” -1:99
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Antibiotic Ospamox 250 mg (1:999)

Control river Yesil ® Control lake Taldykol
Surfactant "Fairy” (The river Yesil)
® Surfactant "Fairy" (The lake Taldykol)

15 1.471
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Figure 3 — Self-cleaning ability of surface waters with the addition of test substances:
A).Antibiotic Ospamox 250 mg-1:99, B).Antibiotic Ospamox 250 mg-1:999

The ability of water to self-purify is largely
related to the processes of photosynthetic activity
of aquatic plants and the destructive ability of
heterotrophs, which use oxygen for this [9,11,12].
In this regard, to assess the ability of water bodies
to self-purify, we can make an assumption: the more
water is saturated with oxygen (R), and the less
oxygen is required for the destruction of organic
matter (BOD, or BOD;), the higher the potential
for self-purification of water bodies. In this case,
the ratio of the amount of dissolved oxygen R and
BOD, can be ued as an indicator of the self-cleaning
potential: the higher the R/BOD; ratio, the higher the

self-cleaning ability of the reservoir, and vice versa
— the lower the ratio, the worse the self-cleaning
ability of the reservoir [13].

Conclusion

1.The decrease in the self-cleaning ability of
natural waters under the influence of various pollut-
ants from bioorganic pollution both in the river and
in the lake is of a general nature.

2.In a comparative study of the degree of sup-
pression of heterotrophic destruction in lake and riv-
er water for gasoline, Fairy detergent and antibiotic
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Ospamox 250 mg, the latter most sharply reduces
the ability of water bodies to bioorganic destruction
at a dilution of 1:999, and at a dilution of 1:99 com-
pletely destroys it.

3.The second most inhibiting natural water self-
purification agent is Fairy detergent. When diluted
1:9 and 1:99 Fairy reduces self-cleaning ability to
zero on the fifth day.

4.Gasoline is capable of suppressing self-puri-
fication only in sufficiently large quantities: 1:9 in
relation to water.

Application of the research results: in assessing
the impact of various types of pollutants from in-
dustrial, agricultural, municipal facilities, transport

on the ecological state of lakes and rivers. And also
for scientific purposes, where the characteristics of
pollutants are required that affect the self-cleaning
ability of surface waters.

The work was carried out as part of a grant
funding project for scientific and (or) scientific and
technical projects for 2022-2024 of the Science
Committee of the Ministry of Education and Sci-
ence of the Republic of Kazakhstan: «Identifica-
tion of the hydrobiocenosis of Lake Big Taldykol
as a factor of ecological sustainability of the eco-
system and the application of isolated bacterial cul-
tures for water purification in the lake». Ne IRN:
AP14871346.
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