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ANALYSIS OF THE EFFECTIVENESS
OF COAGULANTS IN WATER TREATMENT

S.N. Shelest, I.A. Trotsenko, Yu.V. Korchevskaya

Abstract

Background. Obtaining water suitable for domestic and industrial needs and
safe for the consumer is the main task of water treatment. The search for ways to
improve the coagulation process and methods that allow its intensification is cur-
rently still relevant. The article presents the results of studies of coagulants at var-
ious combinations and doses in laboratory conditions. Irtysh river water intended
for drinking purposes is considered as an object of research. The efficiency of using
different coagulants that allow to remove pollutants such as heavy metals, organ-
ic compounds, microbiological pollutants, etc. in a more qualitative way has been
studied. This is especially important for the treatment of water from surface sources,
which is often characterized by a high content of impurities. Experimental studies
in the shop of operation of water supply networks and facilities of Rosvodokanal
Omsk were conducted with the following coagulants “Brilliant-18”, “Bopak-E”,
“OHA”, “Aqua-aurat 30” and “ASA” in combination with flocculant FL 4540PWG.
Coagulants were tested in the spring flood period at the source water temperature
of 6-8°C. On the source water of the Irtysh River the best results were shown by
coagulants such as “Bopak-E”, “OHA” and “Aqua-aurat 30”. The optimal dose
for the most effective coagulants is Dk=1.5 mg/l (by AL,O,) when combined with
flocculant with Df=0.1-0.13 mg/l. Coagulant “Aqua-aurate 30” shows better flak-
ing, sedimentation and clarification, and accordingly better performance on water
turbidity. To confirm the results of laboratory tests and select the most effective re-
agent, it is recommended to conduct production tests of coagulant “Aqua-aurat 30”.

Purpose. The main objectives of the research are to test the used reagents in
laboratory conditions and compare their efficiency in different seasons of the year,
as well as to improve the water treatment process by introducing new reagents.

Materials and methods. According to the results of industrial tests it was found
that water after treatment with liquid aluminum sulfate meets hygienic requirements
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for water quality of centralized drinking water supply systems. In summer period the
working dose of liquid SA 1.5 mg/l (by A1203) is similar to the working dose of OHA.
But liquid aluminum sulfate can be used for water treatment at water treatment plants
only in summer, as in winter time of the year the coagulation process is much worse.
Therefore, the laboratory of the water supply networks and facilities operation shop
conducted laboratory studies on the effectiveness of introduction of other coagulants
based on aluminum polyoxychloride: “Brilliant”, “Bopak”, “OHA”, “Aqua-aurat 30”
and “ASA”, which can be used in different seasons of the year.

Taking into account the current technology of natural water treatment at the
facilities of Rosvodokanal Omsk the following methodology of trial coagulation
(on automatic flocculator “Lovibond”) was adopted. Addition of reagents (coag-
ulant and flocculant sequentially) in the source water and stirring for 3 minutes at
a rotation speed of 146 rpm. Stirring is then continued for 10 minutes at a lower
speed (43 rpm). This is followed by settling for 30 minutes. Trial coagulation was
carried out with flocculant FL 4540PWG with a concentration of 0.1%. Samples of
treated water were taken after settling from the middle layer of water. Water quali-
ty parameters were evaluated after the sedimentation process, excluding filtration.

Results. As a result of the tests, large flakes were formed only when “Aqua-au-
rate 30” and “ASA” were applied at a dose of (1.5/0.1 mg/l). Other coagulants
formed small and medium flakes and all coagulants showed intensive sedimenta-
tion and clarification.

Tests of coagulants were carried out in the spring flood period at the source
water temperature of 6-8°C On the source water of the Irtysh River the best results
showed coagulants such as “Bopak-E”, “OHA” and “Aqua-aurat 30”.

The optimal dose for the most effective coagulants is Dk=1.5 mg/I (by ALO,)
when combined with flocculant with Df=0.1-0.13 mg/1.

During the laboratory tests, coagulants “Bopak-E” and “Brilliant-18” showed
the same results of clarified water quality in terms of residual aluminum and water
turbidity in comparison with the coagulant “OHA” used at Rosvodokanal Omsk,
at doses as close as possible to those established at production (Dk=1.8 mg/l and
Df=0.13mg/1).

Coagulant “Aqua-aurate 30” shows better flaking, sedimentation and clarifica-
tion, and accordingly better indicators of water turbidity.

Under low alkalinity conditions, Aqua-aurat 30 coagulant increases this index,
which contributes to solving the problem of poor coagulation. At optimum doses
quality indicators of clarified water by residual aluminum, as well as filtered water
by turbidity and residual aluminum, meet the quality assurance of drinking water
in accordance with SanPiN 1.2.3485-21, GN 2.1.5.1315-03, GN 2.1.5.2280-07.
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To confirm the results of laboratory tests and to select the most effective re-
agent, it is recommended to conduct production tests of coagulant “Aqua-aurat 30”.

Conclusion. In the process of laboratory testing, many reagents are tested. The
purpose of the analysis is to find effective reagents under conditions when the water
supply source changes its charge and alkalinity decreases.

Laboratory tests of coagulants based on aluminum polyoxychloride such as
“Bopak-E”, “OHA” and “Aqua-aurat 30” show that the performance in conditions
of low alkalinity is difficult, but the best coagulation ability is shown by the reagent
“Aqua-aurat 30” because of its ability to increase alkalinity by 15-18%, which helps
to improve the efficiency of coagulation.
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Hayunast cratbst

AHAJIN3 DOPEKTUBHOCTHU KOAT'YJIAHTOB
ITPU OYUCTKE BO/JbI

C.H. Illenecm, H.A. Tpoyenxo, I0.B. Kopuesckas

Annomauusn

Oo6ocnoBanue. [TomyyeHue BOabI, IPUTOTHON JUIst OBITOBBIX M IPOMBIIILICH-
HBIX HYXKJ 1 0€301acHOM /U1l IOTPEOUTEIs SBJISICTCS OCHOBHOM 3a/ja4ell OYMCTKU
Bombl. [louck myTel ycoBepIIeHCTBOBAHHUS MIPOIIECcca KOATYISIIIAA ¥ METOAOB, TI0-
3BOJIAIOLIMX €r0 MHTEHCH(UIMPOBATh B HACTOSIEE BPEMs BCE TAK)KE aKTyaseH.
B crarbe npeacTaBieHbl pe3yabTaThl HCCIICIOBAHUI KOATYIISTHTOB TP Pa3JIMYHbIX
COYETaHHSIX M JI03aX B JJa0OPaTOPHBIX YCIOBUSX. B KauecTBe 00beKTa MCCIIENO-
BaHUH paccMoTpeHa Boja peku VpThii, npegHasHaueHHas Ul MATHEBBIX LEIeH.
W3zyuena 53heKTHBHOCTD UCIIONB30BAHNUS Pa3HbIX KOATYJIIHTOB, O3BOJISIOIINX 00-
Jlee Ka9YeCTBEHHO YANATh 3arPs3HSIONINE BEIIECTBA, TAKUE KaK TKENIbIe METal-
JIbI, OPTAHHYECKHUE COCTMHEHUS, MUKPOONOIOTHYECKUE 3arPS3HATETHN U Ap. ITO
0COOEHHO Ba)KHO JIJIsi 00pabOTKM BOJIbI M3 TIOBEPXHOCTHBIX HCTOYHHUKOB, KOTOPAs
YacTO XapaKTepU3yeTCsl BHICOKUM cofiep)KaHrneM npumMeceil. OnbITHBIE UCCIIEN0-
BaHUS B [I€X€ DKCILTyaTaIlli BOJIOTIPOBOIHEIX CeTel U coopykeHuii PocBomokanan
OMCK NPOBOAMIIMCH CO CIIEAYIOIIMMHU KoaryistHtamu «bpuinant-18y», «bonak-E»,
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«OXA», «AkBa-aypar 30» u «ACA» B couetanuu ¢ guokyssiarom FL 4540PWG.
VcnblTaHus KOAry/IstHTOB ObLIN NIPOBEJCHBI B BECEHHUI IIaBOJKOBBIH IEPUOJ IPU
Temneparype ucxonHoi Boasl 6-8°C. Ha ucxoanoit Bozne peku Mpreimn smyuine
pe3ynbTaThl MOKa3alu KoaryisHThl, Takue Kak «bomak-Ey, «OXA» un «AkBa-ay-
pat 30». OnTuMaibHOM 10301 jutst Hanboee 3 (HeKTHBHBIX KOATYIISTHTOB SBIIICTCS
Hx=1,5 mr/n (no Al,O,) pu coBmMecTHOM NpuMeHeHuH ¢ GuokyisuTom ¢ JIh=0,1-
0,13 mr/n. KoaryssiHt « AxBa-aypat 30» 1moka3bIiBaeT Jiydliiee XJI0nbeoOpa3oBaHue,
OCaKJICHHE M OCBETIICHHE, U COOTBETCTBEHHO JIyUINE ITOKA3aTeI! 110 MyTHOCTH
BOABL. J{71s MOATBEPKACHUS PE3YNIBTATOB J1A00PATOPHBIX UCIBITAHUI U BEIOOpA HAU-
6osee 3phekTUBHOrO peareHTa, peKOMEH IyeTCs TIPOBEACHUE TPOU3BOJICTBEHHBIX
HCIIBITAHAN KOarylsiHTa «AkBa-aypar 30».

Ieab. [T1aBHbIE 3a1aua JaHHBIX UCCIEI0BAHUN — TECTUPOBAHIE IPUMEHIEMBIX
peareHToB B 1a0OPAaTOPHBIX YCIOBUAX, U CPaBHEHHE UX d(PEKTUBHOCTH B pa3HbIe
CEe30HBI TO/Ia, a TAK)KE COBEPIIEHCTBOBAHME IPOIECCa BOAOIOATOTOBKHU 3a CUET
BHEJPEHUs] HOBBIX PEAreHTOB.

Marepuansl u Merodbl. [lo pesynbsraTaM NpPOMBIIIIEHHBIX HCIBITaHUH
YCTaHOBJICHO, YTO BOJA MOCJEe 00pabOTKH MKHUIKUM CyIb()aToM aJrOMUHHS COOT-
BETCTBYET I'UTMEHUUYECKUM TPEOOBAHUSAM, IPEABSIBIIEMBIM K KaUECTBY BOJbI LICH-
TPaJIM30BaHHBIX CUCTEM IUTHEBOIO BOJOCHAOXKeHUs. B nerHuit nepuon padoudas
nosa sxuakoro CA 1,5 mr/i (o AlO,) ananornyna pa6oueit noze OXA. Ho xwun-
KHH Ccynb(aT aJIOMIHUS MOXKET UCTIONB30BATHCS Ul OYMCTKU BOJBI HA OUMCTHBIX
COOPY’KEHUSIX TOJIBKO B JIETHUII IEPUOJ, TaK KaK B 3UMHEE BpEMs roJa IIpoLecc Ko-
aryJsiluy poTeKaeT 3HAYUTeIbHO Xyxke. [I09ToMy B 1abopaTropu Liexa SKCIuTyara-
LIUH BOJOIPOBOAHBIX CETEH U COOPYKEHHH MPOBENH JTa00PaTOPHBIE HCCIICIOBAHNS
110 9(PEeKTHBHOCTH BHEIPEHHS JPYTHUX KOATYISTHTOB Ha OCHOBE MOJIMOKCHXIIOpU/Ia
amomunus: «bpunnanty, «bonax», «KOXA», «AkBa-aypat 30» u «ACA», KOTopble
MOT'YT OBITH HCIOJIB30BAHbI B pa3HbIE CE30HBI rOJIa.

C y4eToM JeHCTBYIOIIEH TEXHOIOTUH 00paOOTKH MPUPOJHON BOIBI HA COO-
pyxeHusx PocBonokanan OMCK OpUHATA CleAyoLIas METOIUKA IPOOHOTO Koary-
JUpoBaHus (Ha aBToMaTHueckoM ¢uokyastope mapku «Lovibond»). JloGaBneHue
peareHToB (KOaryisiHT U (IOKYJISIHTA ITOCIeJOBATeNbHO) B HCXOMHYIO BOY U Iie-
peMennBaHue TeUCHUE 3 MUHYT IIPH CKOPOCTH BpamieHus 146 06/MuHyTY. 3aTeM
IPOROJDKAETCS MepeMellnBanye B Teduenue 10 MUHYT pu MeHbLIeH ckopocTu (43
00/muH). Jlanee nmpoucxoaut orcrauBanue B Tedenue 30 munyT. [IpoOHOE KOa-
rynaupoBaHue mpoBoauta ¢ ¢aokyasaToM FL 4540PWG ¢ xornenrparmeii 0,1%.
ITpoO6b! OUUIIIEHHOH BOJBI OTOMPAINUCH ITOCTIE OTCTAUBAHUS CO CPEHETO CJI0SI BOIBL.
[Nokazarenn KauecTBa BOJIBI OLIEHUBAINCEH MOCIIE TIPOIecca OTCTAaUBAHMS, HCKITIO-
Yast (pUIBTPOBAHHE.
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Pe3ysbrarhl. B pe3ynabTare HCIBITAHUN KPYIHbIE XJIOIbsS 00pa30BaILCh JIUIIb
pu npuMeHeHnn «AkBa-aypar 30» u «ACA» B no3e (1,5/0,1 mr/n). [Ipyrue koary-
JISTHTBI 00Pa30BBIBAIIM MEJIKUE U CPEHUE XJIOMBSI, U BCE KOATYISIHTHI TIOKa3bIBAJIN
MHTEHCUBHOE OCAXJICHUE U OCBETICHUE.

Wcnerranus KOaryJisiHTOB 6I>IJ'[I/I IIPOBEJICHBI B BECEHHMI HaBOZ[KOBbIﬁ nepuoa
TIpH TeMIiepatype ucxomHou Boasl 6-8°C Ha ncxomnoii Boae p. MpTeim mydmmme pe-
3yJIbTaThI IOKA3aJIM KOAryJIIHTHI, Takue kak «bonak-E», «OXA» u «Aka-aypar 30».

OnrtumanbHoi 1030# A Haubosaee 3(h(HEKTUBHBIX KOATYJISHTOB SBISETCS
Hx=1,5 mr/i (no Al,O,) pu coBmMecTHOM NpUMeHeHuH ¢ puokyisHToM ¢ J1p=0,1-
0,13 mr/m.

B xone maGopaTopHbIX HchbITaHuil, koaryinsHTbl «bonak-E» u «bpumnu-
aHT-18»,» MoKa3aay OJMHAKOBBIC PE3yNIbTAaThl Ka4€CTBA OCBETVICHHOW BOJBI, IO
OCTaTOYHOMY TIOMHHHUIO U MYTHOCTH BOJIBI B CPAaBHEHUH C IPUMEHsIeMBIM Ha Po-
cBogokaHaze OMck koarynaHToM «OX Ay, Ha 103aX MAKCUMAaJIbHO IPUOIHKEHHBIX
K YCTaHOBJIEHHBIM Ha npoussoactse (dxk=1,8 mr/m u Adp=0,13mr/m).

Koarynsut «AkBa-aypar 30» mokaspIBaeT Jiydliiee XJIOnbeoOpa3oBaHue, 0caxk-
JIeHUE U OCBETIECHUE, U COOTBETCTBEHHO JIyUIlUe OKA3aTEeIU 10 MyTHOCTH BOJBL.

B ycnoBusxX HU3KOH LIET0UHOCTH, KOAry/IIHT « AkBa-aypar 30» HOBBIIIAET AaH-
HBIU [TOKA3aTeb, YTO CIIOCOOCTBYET PELICHHUIO ITpolieme cradoii koarymsiuu. [Ipu
ONITHMAJIBHBIX J1033aX MOKA3aTeNId KauecTBa OCBETIICHHOW BOJBI 10 OCTaTOYHOMY
QJIIOMUHHUIO, @ TaKXKe (QUIIBTPOBAHHOI BOBI 10 MYTHOCTU U OCTAaTOYHOMY aJIIOMU-
HUIO, YAOBIETBOPSIIOT 00ECIICYCHUIO Ka4eCTBA MUTHEBOM BOALI B COOTBETCTBUU C
CanlluHom 1.2.3485-21, 'H 2.1.5.1315-03, T'H 2.1.5.2280-07.

JUst moATBEpKICHUS PE3YIIbTaTOB J1a00PATOPHBIX UCIBITAHUN U BbIOOpA Hau-
6osee 3pdekTuBHOrO peareHTa, peKOMEH IyeTCs TIPOBEACHUE TPOU3BOJICTBEHHBIX
WCIIBITAHAN KOarylsiHTa «AKBa-aypar 30».

3axkJ0ueHue. B npouecce npoBeaeHus 1a00PATOPHBIX UCIIBITAHUIH, IPOBEPEHO
MHOXECTBO peareHToB. Llenbio ananusa siBisieTcst NOUCK 3P (eKTUBHBIX PEareHTOB
B YCIIOBHUSIX, KOTZIa HCTOYHUK BOAOCHAOKEHHSI MEHSET CBOI 3apsij, a Takke CHH-
JKAETCs IEJI0YHOCTb.

IIpoBeneHue 1a00paTOPHBIX UCIBLITAHUI KOATYJISTHTOB HA OCHOBE IOJIHOKCHXJIIO-
pun amomuHus Takux Kak «bomak-E», «OXA» n «AxBa-aypat 30», moKa3bpIBaoT,
YTO pabOTOCIIOCOOHOCTD B YCIOBUSAX HU3KOH IIEIIOYHOCTH 3aTPYIHSACTCS, HO JIyd-
IIyI0 CIIOCOOHOCTh KOAryJIMPOBAHUS ITOKA3bIBAeT pearcHT «AkBa-aypar 30» n3-3a
CBOEH CII0COOHOCTH MOBBIIIATE MIETOYHOCTh Ha 15-18%, 4T0 ciocobcTByeT OBBI-
meHnro YQ(HEKTUBHOCTH KOATYIHPOBAHUSL.

KiioueBble ¢j10Ba: KOAryJIsIHT; OPraHUUECKUE COSIUHEHNUS; (IOKYIISHT; XJ10-
nbeoOpa3oBaHue; 3PPEKTUBHBIN pearcHT
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Introduction

The main objective of water treatment is to obtain water suitable for domes-
tic and industrial needs and safe for the end user. At the same time, the most
economically advantageous measures and the most effective treatment meth-
ods are considered.

Currently, surface water bodies of the Omsk region are classified as dirty,
so the supply of water for domestic and drinking needs from them without pre-
liminary treatment is impossible, because the concentration of chemical sub-
stances and values of organoleptic indicators exceed the normatively established
values, in connection with which the question of developing new methods of
purification is more acute [1-3].

Water treatment with coagulants is the most effective way to purify water
from insoluble contaminants. Therefore, it is relevant to search for ways to im-
prove the coagulation process, as well as methods that allow its intensification.
Therefore, the work on search and testing of new brands of coagulants capable
of providing stable water treatment is relevant.

Water treatment is complicated by seasonal changes in water quality. In the
fall period this is due to the arrival of a large amount of rainwater, and in the
spring melt water, resulting in an increase in the content of suspended parti-
cles and pollutants. Also, the decrease in temperature in winter, resulting in an
increase in water viscosity, which leads to the use of a higher dose of reagents
and increased content of residual substances in treated water.

Coagulation is a key process in water treatment where it is used to remove
colloidal particles that can degrade water quality through undesirable tastes,
colors, odors or turbidity. The process involves introducing certain chemicals
known as coagulants into untreated water. These substances cause tiny, highly
dispersed colloidal particles to clump together to form large flakes. These flakes
can then be effectively removed by methods such as sedimentation, flotation
and filtration during flocculation, allowing the solids to be separated from the
liquid phase.

If the coagulation process is carried out correctly, taking into account ex-
ternal factors affecting the coagulation process (quality of source water, the
amount of coagulant dose, pH environment, conditions of water mixing with
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the reagent, temperature of treated water, order of input) and subsequent clar-
ification, it is possible to reduce the concentration of organic pollutants by 50-
60%. In addition, heavy metal ions are removed (iron and manganese — up to
65-80%; lead, chromium — by 30%; copper and nickel — by 50%), SPAB from
30 to 100%, phenols, amines, as well as petroleum products, pesticides from
90 to 100% and radioactive substances by 70-90% [4, 5]. Coagulation partially
removes biological water contaminants.

Changing the whole scheme of the water treatment process is impossible due
to significant economic costs, so the alternative is to replace current coagulants
with new highly effective substances.

The introduction of SanPiN 1.2.3684-21 “Sanitary and Epidemiologi-
cal Requirements for the maintenance of urban and rural settlements, water
bodies, drinking water and drinking water supply, air, soil, living quarters,
operation of industrial and public premises, organization and conduct of
sanitary and anti-epidemic (preventive) measures” and SanPiN 1.2.3685-21
“Sanitary and Epidemiological Requirements for the Safety and (or) Harm-
lessness of Human Habitat Factors” will inevitably lead to partial chang-
es in water treatment technologies and the introduction of water treatment
technologies [6-8].

In the shop of operation of water supply networks and facilities Rosvo-
dokanal Omsk is constantly working on the search and testing of new brands of
reagents that can ensure stable quality of drinking water. A comparative analysis
of the introduction of different coagulants such as “Brilliant-18”, “Bopak-E”,
“OHA”, “Aqua-aurat 30” and “ASA” has been carried out.

The main objectives of the research are to test the used reagents in lab-
oratory conditions and compare their efficiency in different seasons of the
year, as well as to improve the water treatment process by introducing new
reagents.

Purpose. The main objectives of the research are to test the used reagents
in laboratory conditions and compare their efficiency in different seasons of
the year, as well as to improve the water treatment process by introducing new
reagents.

Materials and methods

The source of water supply for the city of Omsk is the Irtysh River. The
condition of water in the Irtysh is determined by both natural and anthropogen-
ic sources of pollution. Water intake from the river is carried out by two water
intake structures, combined with pumping stations of the first lift: channel-type



264 Siberian Journal of Life Sciences and Agriculture, Vol. 17, Ne6-2, 2025

intake, combined with pumping station of the first lift “Zarya”; bucket-type in-
take, combined with pumping station of the first lift “Pad’”.

In connection with aggravation of water and ecological problems of the
Irtysh River, it is undoubtedly required to increase the level of ecological con-
dition, which is a key block in the water protection system, by means of ecolog-
ical monitoring. Ecological monitoring is carried out through special points of
stationary observation network (five observation stations on water quality are
organized). According to observation data, the leading polluting components
for Irtysh River waters are: copper, zinc, nickel, chromium, mercury, aluminum
and manganese [9; 10].

Currently, the city water supply in Omsk is fully capable of meeting the
drinking water needs of residents (Wang, Zhang, Lian et al, 2020). Thanks
to modern technologies and infrastructure, the water coming from the taps of
Omsk residents undergoes strict quality control and meets all necessary safety
and hygiene standards.

The source of water supply regularly changes its properties; therefore, it is
necessary to study the process of change in detail, adjust to new criteria and
find the most optimal and less costly ways of water treatment.

Currently, for the treatment of natural water, composite reagents are being
developed to perform the functions of coagulant, flocculant, precipitant and ad-
sorbent. Composite reagents are prepared from inorganic iron and aluminum
coagulants, organic flocculants of different nature and properties, active addi-
tives of mineral and organic origin [11; 12].

The spring floods of 2022 and 2023 turned out to be very indicative in this
respect. As a result of natural and anthropogenic phenomena in the Irtysh River
the alkalinity index decreased and remained at low values for several months.
Aluminum polyoxychloride, used for years and showing a good result of puri-
fication, did not cope with water clarification. Large, stable flakes did not form.
Only a part of the contaminants precipitated in the sedimentation tank, the rest
went into the rapid filter. Accordingly, the load on the rapid filters increased.
To cope with this problem the number of filter washings was increased, but this
solved the problem only for a short period of time and the filters clogged again.
Emergency measures were taken, including changing the doses of reagents and
combining their composition [13-15].

It was decided to conduct an industrial test of liquid coagulant aluminum
sulfate in comparison with aluminum polyoxychloride in the summer period.
The results of research of samples taken from the water supply source and from
the outlet of the water treatment plant are presented in Table 1.
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Table 1.

Efficiency results of coagulant liquid aluminum sulfate coagulant

Indicator. unit Mea- | Pumping station Water treatment plant
of measure- | Surement| OHA [ SA SA |[POHA| SA SA
thod-
ment | [19.07.23(20.07.23(21.07.2319.07.23(20.07.23(21.07.23
Operating
Temperature, | " struc-
degree C° tions for | 23.6 22.9 23.0 - - -
the ther-
mometer
Operation
Turbidity, manual
mg/dm? for the 1.77 2.64 1.90 0.106 | 0.124 | 0.103
(daily average) | turbidity
meter
Chlorine residu-
al free chlorine, | GOST*
mg/dm? 18190-72 - - - 0.48 0.48 0.49
(daily average)
GOST
C(’lgéﬁfe‘fss’ 31868- | 55 | 47 | 36 1.7 17 | <10
5 2012
.. GOST
H‘ﬂ‘(‘;‘ll:;éz} 31957- | 156 | 1.6 | 1.62 | 148 | 152 | 145
2012
e GOST P
Om’“dgzig} 55684- | 1.14 | 1.5 0.64 | 098
£ 2013
. . GOST
Residual alumi-| -y, | . - <004 | <0.04 | <0.04
T8 2014

*GOST — Russian National Standard

According to the results of industrial tests it was found that water after
treatment with liquid aluminum sulfate meets hygienic requirements for wa-
ter quality of centralized drinking water supply systems. In summer period the
working dose of liquid SA 1.5 mg/l (by ALO,) is similar to the working dose
of OHA. But liquid aluminum sulfate can be used for water treatment at water
treatment plants only in summer, as in winter time of the year the coagulation
process is much worse. Therefore, the laboratory of the water supply networks
and facilities operation shop conducted laboratory studies on the effectiveness



266 Siberian Journal of Life Sciences and Agriculture, Vol. 17, Ne6-2, 2025

of introduction of other coagulants based on aluminum polyoxychloride: “Bril-
liant”, “Bopak”, “OHA”, “Aqua-aurat 30” and “ASA”, which can be used in
different seasons of the year.

Taking into account the current technology of natural water treatment at the
facilities of Rosvodokanal Omsk the following methodology of trial coagula-
tion (on automatic flocculator “Lovibond”) was adopted. Addition of reagents
(coagulant and flocculant sequentially) in the source water and stirring for 3
minutes at a rotation speed of 146 rpm. Stirring is then continued for 10 min-
utes at a lower speed (43 rpm). This is followed by settling for 30 minutes. Trial
coagulation was carried out with flocculant FL 4540PWG with a concentration
of 0.1%. Samples of treated water were taken after settling from the middle
layer of water. Water quality parameters were evaluated after the sedimentation
process, excluding filtration.

Results

Before the experiments, the main characteristics of the initial natural wa-
ter were obtained: temperature — 0.1°C; alkalinity — 1.45 mg/l; turbidity—41.5
mg/l; color — 7.2 degrees; oxidizability — 2.82 mg/I; hydrogen index — 7.8 pH.
The place of sampling is the water intake facility “Zarya”.

Figures 1-3 show the results of coagulant tests at different doses of Al,O,
and flocculant.
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Fig. 1. Coagulant test results — dose by AL,O, 1.8 mg/L / flocculant 0.13 mg/L
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Fig. 2. Coagulant test results — dose by AL,O, 1.5 mg/L / flocculant 0.13 mg/L
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Fig. 3. Coagulant test results — dose by ALO, 1.5 mg/L / flocculant 0.1 mg/L

As a result of tests at the first two combinations of coagulant and floccu-
lant doses (1.8/0.13 and 1.5/0.13 mg/L) coagulants “OHA”, “Brilliant” and
“Bopak-E” formed medium flakes, and when using “Aqua-aurat 30” — large
flakes. In the third combination (1.5/0.1 mg/L), the coagulants “Bopak” and
“Aqua-aurat 30” formed large flakes. In all combinations, all coagulants showed
intense sedimentation and clarification.
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Figures 4-5 show the results of tests of water samples at the water intake
facility “Zarya” with the following characteristics of the initial natural water:
temperature — 0.1°C; alkalinity — 1.45 mg/l; turbidity — 30.1 mg/l: color — 7.2
degrees; acidity — 2.82 mg/l; hydrogen index — 7.8 pH.
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Fig. 4. Coagulant test results — dose according to Al,O, 1.5 mg/l/ flocculant 0.1 mg/I
(water intake facility “Zarya”)
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Fig. 5. Coagulant test results — dose according to Al,O, 0.8 mg/l/ flocculant 0.1 mg/I
(water intake facility “Zarya”)

As a result of the tests, large flakes were formed only when “Aqua-aurate
30” and “ASA” were applied at a dose of (1.5/0.1 mg/l). Other coagulants
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formed small and medium flakes and all coagulants showed intensive sedimen-
tation and clarification.

Tests of coagulants were carried out in the spring flood period at the source
water temperature of 6-8°C On the source water of the Irtysh River the best
results showed coagulants such as “Bopak-E”, “OHA” and “Aqua-aurat 30”.

The optimal dose for the most effective coagulants is Dk=1.5 mg/l (by
Al O,) when combined with flocculant with Df=0.1-0.13 mg/I.

During the laboratory tests, coagulants “Bopak-E” and “Brilliant-18”
showed the same results of clarified water quality in terms of residual aluminum
and water turbidity in comparison with the coagulant “OHA” used at Rosvo-
dokanal Omsk, at doses as close as possible to those established at production
(Dk=1.8 mg/l and Df=0.13mg/1).

Coagulant “Aqua-aurate 30” shows better flaking, sedimentation and clari-
fication, and accordingly better indicators of water turbidity.

Under low alkalinity conditions, Aqua-aurat 30 coagulant increases this index,
which contributes to solving the problem of poor coagulation. At optimum doses
quality indicators of clarified water by residual aluminum, as well as filtered water
by turbidity and residual aluminum, meet the quality assurance of drinking water
in accordance with SanPiN 1.2.3485-21, GN 2.1.5.1315-03, GN 2.1.5.2280-07.

To confirm the results of laboratory tests and to select the most effective reagent,
it is recommended to conduct production tests of coagulant “Aqua-aurat 30”.

Conclusion

In the process of laboratory testing, many reagents are tested. The purpose
of the analysis is to find effective reagents under conditions when the water
supply source changes its charge and alkalinity decreases.

Laboratory tests of coagulants based on aluminum polyoxychloride such as
“Bopak-E”, “OHA” and “Aqua-aurat 30” show that the performance in condi-
tions of low alkalinity is difficult, but the best coagulation ability is shown by
the reagent “Aqua-aurat 30” because of its ability to increase alkalinity by 15-
18%, which helps to improve the efficiency of coagulation.
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