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Improved Surface Water Treatment @
Technology in the Kyrgyz Republic
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and M. T. Kartmova

Abstract  The paper considers the use of Jocal quartz sandd for cleaning the surface
natural waters of drinking water supply. The Depantment of ~Water Supply, Water
Disposal and Hydro-technical coastraction™ of the KG UCTA named after N. Isanowv
for two years conducted a study on the use of cheap kocal raw materials for the niter
loading of fine water Niters. Sand from Kyrgyz depasits was used as a loading.

The alm of the experiments Was (o constder the phiysical picture of the process of
wuler clarification by nitration and the factors charactenzing 1L 1o study the features
of the nlter layers in terms of the Joading helght and depending on the grain diameler.
as well as to determine the parameters of technological modeling for subsequent
optimization of the process. The resulls obtained on the “shart™ columns were tested
0a a ptiot ptant. which Is a conventional column with a full height of the niter load,
calculasted on the basls of technological modeling data. The operating conditions
of the pilot plant gencrally corespanded to the operating conditions of the process
simulation plant.

The task 1s to create a simpie 2nd alfordable device for use in national conditions.,
In which It would be possibic to use a nkter load from a natural noa-toxic malerial
for the hunan body, wiich docs not have high operational qualitics, for a samclemtly
long time o parify annking water.

All techeological schemes for the treatment of drinking water guality from surface
SOUrces using a rapld pon-pressure filer are several times cheaper than simidlar
schemes with nlter Joads from the Russian Foderation.
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materials - Water clanfication - Switchgear

T. Kh Kanmov (G- N Baypazy byey - Zh. 1 Osmooov - M. T. Karemova

Kyrgyx State Univenily of Convtruchos. Tramport sad Archiecture named after N. anos,
Bidkek, Kyrgy s Republac

c-mtanl: Ldenubbseniod # il 1o

© The AwBona), sader exclasive bcense o Sprager Nalwre Swatserland AG 2021 347
S. V. Klyscy and A V. Klyuey (eda. ), Emnironmvonral and Constraction Engaveeravg:

Rewlity and the Faxvare, Lectare Notes in Civil Engsacenng 160

hitpo:idoiceg/ 10 1OOT/OTS- 3.030.75182-1_4&



L= T T. Kh. Karmmoy off ul

1 Inmtroduwction

Obialning drinking water In swifclent quantity amd of the roquired quality s a
compiex and urgent problem of a anbversal nabure. To do s, I8 15 pecessary o
mke sure that all syslems and structares Tor waler reatment work In the appropeiabe
norm and meet the requifements of the SNIP In connection with the farther devel-
ppment of the economy, the consumption of waler for Industrial. agricultural and
household peeds Increases sharply. Therelore, (he Bsks of inbegrabed and malsonal
use of waler resources and stremgthening the fight agalnst podlution of wabker supply
SOUCSs e galming more and more altentin. Providing the populkation with water
thal meets specific sanitary and hyglemic requirements §s one of the maln tasks of
waler supply. Water supply syslems are 4 complex of englpeering siructures and
devices deslgned to obtain waler from nateral sources, transport 1t and sapply 1t o
CONSUMETs umnder the necessary pressune, 1o the fghl volume and of the right quality
[1.2.5, 8]. The paper analvzes the current state of surface waker quality In Kyrgyzstan
and the use of new noa-traditional Blters for waler treatment. Waler |s the main vital
nabural resource In the entire ghobe. and it §s the main carmer of Infectiogs discases
and all kinds of chemscal compounds in the humsan body. Drinking waler in terms of
guality Indicabors must meet the requirements of GOST 2874-82 “Drinking watcr™.
And the water used for the technological needs of industrial enlerprises must meet
the reguaircments of the technological processes producad In them. Matural wabers
In terms of thelr guality Indicators in almost all cases (on 3 global scale), and In
Kyrgvasian, do nol meet the shove-mentioned requinements. Therefore, Inithe system
of drinking snd Industrial water supply. engineering structurss for waber trealment
are provided. Water ireatment s camied out using & special lechnology [£]. In the
techmlogy of waler reatment for drinking and industrial waler supply In practice,
the vast majorty of cases use granular illers, which in SMIP 204.02-84 — “Water
sapply. Ouldoor networks and stractures” has 2 speclal section. In Alkers, the main
working element is the Alter Inading filler material

According o experts, TO-T5% of the exising waler supply networks are in poar
condlition, require restoratlon, repair and replacement. a5 most of this waber supply
sysbem was bulll befare 1970,

There are mo funds b0 Install addibonal and necessary aquipment for water
ireatment and purchase reagents for existing waler disinfection Eacisies.

Tix comirod the: guality of drinking water In the waler supply svsiem In naral areas,
only 1095 of the sEUT work Inomany areas, which 15 a 75% reduction 1o emplovees.

Almost X% of Al drinking water supplied through centrallzed waler supply
networks, as well as most of the waber for iIndusirial use, 1s provided by underground
wler.
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2 Research Methods

Stdies of sand from Socal Geposits In order (o use I as 2 faw material base for
the production of filler material were caried out by the Department of “Water
Supply. Sandtation and Hydro-fechnical construction”™ of the KGB UCTA and were
of a complex nature. They Included 2 survey of deposits, laking samples from
various sites, determining the most sultable quarries for development. analyzing
and summarizing the results oblained.

On the territory of the Kyrgyz Republic, quartz sand deposits are widely known n
the south of the republic in the areas of the Kok-Yangak, Sulyukta, and Markay coal
depostis. And In the Chuysk reglon, quartz sand — Ivanovsky. Vastlleysky quaries
In the Issyk-Ala district

Studics of the parameters and propertics of the fiter material from quartz sand
can be carried out on the basts of an Integrated appeoach to the evaluation of flter
materials according to the following program:

1) Determination of Indicators and propertics of guartz sand- physical and
mechanscal, chemical resistance, sanitary and toxicologlcal:

2) Determination of the parameters of the grunular laver: geometric structare,
hydnulic chamcteristics, tangential stresses on the surtace of the grains;

3} Determination of lechnological parameters of the filter kaver: Nitration speed.
filter cycle duration. dirt capacity:

4) Conducting production tests of the nlter material.

Tests and analyses were carried out In the kaboratory of the Department “Water
supply. Sanitation and Hydraulic Engineering™ [1, 2. §].

In this work. the madn Nker material Is quantz sand. In the Kyrgyz Republic.
quartz sand depasits are widely known: Ivanovsky. Vasilievsky guarrics in the Chuysk

fon.
rcgm studies were carried oul in the laboratocy of the department “WSSHE™
KG UCTA. Waler from the Ala-Archa River was taken for purification. The main
niter loads are sand from the Ivanovsky and Vasilyevsky quarmics and river sand. The
C!W“%MMWQWNIMIM!DMW(E& 1).

3 Research Results

In the laboratory unit, in the Miter. three experiments were carried o, three cycles
cach. The sands of the Ivanovsky and Vastlyevsky deposits and the river sand of the
Ala-Archa River were used. and crushed stone with a granulometric composition of
8-9 mm and 12-15 mm, respectively, was also used.

The cxperiments were carried out as follows.

Firstly. we peepare the investigated river waler In a bowl. Then this preparcd water

Is passed through a Alter with the appeopriate design of the Alter layer.
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Fig. 1 Rugud presswrc-free filler with optimaced drainage sysdom

The arst experiment — the main ner material was the sand of the Ivanovsky
dgeposit. crushed stone, coarse sand. The design of the iter kaver consists of-

— Crushed stone (6-S mm). A = 12 ¢
- COoasesand(S-6mm). # = 15cm.
- large crashed stone (12-13 mm). & = 20 cne

H

sl

= 47cm.

We ook 5 test tubes of the test waler passed through the fiter. every 2 min. at
room temperature 18 °C.

On the device, the photociectnic concentration colosimeter KFEK-2. we check
Ine water contained in cach tube separately foe turbidity, Le. the concentration of
e test water. The Initial concentration remalns constant, and the final concentration
changes. Afler determining the tarbidity on the device “pH-meter”, we determine
Ihe acldity of the water in the test tube. The permissibic acigity is normal 10 the range
of pH = 7.5-9.0. Al Ihc end of the experiment. we determine the Ary residue.

Based on the obtainad data, we make the curves, determine the concentration and
dry residue of the test waler for cach experiment scparately. We set the sampiing
ume (min) on the hoctzontal axis L. and the coacentration of C (mg/) of the solution
oa the vertical axis

The resulls of the irst experiment are shown In Fig. 2.

The second experiment - (e sand of the Vasiiyevsky depasit, crashed stone, coarse
sand were used. The design of the fiiter layer consists of:

- crushed stone (6-S mm). A = 12 Cny
- Coarse sand (-6 mm). # = 15 cn.
- large crashed stone (12-13 mm). & = 20 e
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Fig. 2 |- Laghlcning cursve ¥
oo lhe sand of the [vanovsky Cut
deposil

Flosar = 4TCmL

The resulls of e seoind experment are shoamn in Flg. 2.

The third experiment - river sand of [he Als-Aacha river, cmished sione, ooarse
sand were used. The design of e filier layver consists of:

— crushed slome (68 mm), 8 = 12 onx;
—  Codrse sand {46 mmi. f = 15 cme
— large crashed stone (1213 mmj, & = 20 cme

Mewar = 470

Simdlarly, all the same operations are performead as o the Arst experiment, the
grapis of the curves of the second and thind experiments are made, respectively, In
Flg. 2.3, 4. 5.

Bas=ed on the resulis of the research, a simuilaibon of the operabion of & rapld flker

with local lcading of quartz sands from the Ivanovsky and Vasilevsky depasits of the
KyTevz Republic was found (Table 1).

Fii. 3 1l - Lightcrmyg curve
o Lhe sand ol the YVaalkwaky
ficld
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Figg. 4 11 - Laghicning hane g 1
curve vz the sand of the
Als-Archs niver

Figg. 5 Graph of waler Cag'l
lightcainy == throe Shicr o |
cycles oa guarntz saad of e
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The improvement of walter supply and sanitation systems will create additsonal
Wuler Fesources.

As 2 result of the rescarch. B was revealed that the duration of the ndler cycie Is
doublad, and the waler quallty meets all the requirements of GOST and SES of the
Kyrgyvz Republic. For surface waler reatment, a “Filter™ Is proposed thal can purtfy
up to 85% of waler and up 10 92% of suspendad solkis.

To solve the problem of peeparing water of drinking quality. the technodogy of
wiler purification from surface sources, which comresponds to GOST “Drinking
wiuler”, Is proposedt.

4 Conclusion

Rocently. the program of the Aslan Development Bank and the Woekd Bank for the
supply of cican drinking water (o maral settlements has boen Impiemented. 'When
designing water supply sysiems in these places, all design institutes of the Kyrgyz
Republic use old standard peojoects developed (n the 70 s and 0 s by design institutes
of the USSR, which were deslgned without taking into account Jocal conditions and
on the raw malerials of the Russian Federatton. For exampic. rapid pressare-free
filters were designed for the Voigograd and Astrakhan guartz sand. which has good
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Fig. & 1 —waler intahe: I - mucrohydroclectne power pluast. 3 — sump: 4 - iller; S - doconlamnation
dovioe; 6 ~ clen water Laak

sarplion propertics. of for the amtheacite loading of Russian deposits. But despite this,
design Institales develop schemes using these very loads, which iead to 2 muitipic
Increase In the cost of drinking waler foe the rural population.

The Department of “Wiater Supply. Sanitation and Hyvdraulic Engincering™ of
KGUCTA for two years condducted a study on the use of cheap local raw materials
for the fidter loading of Ane water Niters. Sand from Kyrgyz deposits was used 4s a
loading. As a result of the study, It tumed oul that the duration of the niter cycle Is
doubdad: the water guallty meets all the requirements of GOST ~Drinking Waler™
and the Sanitary Code of the Kyrgyz Republic.

The proposed technological scheme foe the preparation of drinking water quality
from surface sousces using a raphd non-peessure flter Is several tmes cheaper than
similar schemes with aiter loads from the Russtan Federation (Fig. 6).

Adinewledpements These stoducs were fanded under the state budgcet lupee No. DN-34-0007589
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