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WASTEWATER EVAPORATOR POND ASSESSMENT
OF «CASPI BITUM» LLP

Abstract. The dynamics and level of pollution of the wastewater evaporator pond of the bitumen plant were
studied in 2018-2019. The chemical composition of the waste water (WW) pond was determined by 8 indicators. The
average annual indicators of the studied harmful substances in the water exceeded the permissible level from 1.1 to
21.9 times. At the same time, exceeding standards were registered for substances of 3 and 4 hazard classes: total iron
- up to 2.8 times, petroleum products - up to 1.7 times. The content of anionic surface active agents (SAA) in the
evaporator pond with an average degree of oxidation was recorded in excess of the maximum permissible
concentration (MPC) by 2.0 times, 2.13 times, and 2.32 times on average over the years at points 1, 2, and 3,
respectively. The average values of biochemical oxigen demand/chemical oxigen demand (BODs/COD) for 2018-
2019 were as follows for the studied points of the evaporator pond: at point 1 (water outlet) - 0.215, at point
2 (South-Eastern part) - 0.195, at point 3 in the area of the sand massif - 0.21, and under the condition of
BODs/COD<0.5 it means that the WW is over by resistant to oxidation compounds. This requires accelerating the
evaporation process. A heliotechnical system of translucent coverings has been developed and offered for
intensifying the evaporation process and isolating harmful substances from contacts with the biosphere. This system
is environmentally and economically feasible.

Keywords. Oil, bitumen, petroleum products, wastewater, hot climate, evaporation pond, dissolved oxygen
deficiency, biochemical index.

Introduction. Oil from the Karazhanbas field is used for the production of road bitumen at the Caspi
Bitum plant with a high content of water, sulfur (1.06% by weight), as well as mechanical impurities sand
like. High water pollution occurs during the production process when oil is dewatered and desalted in
electric desalting plants (EDP). The resulting water is characterized not only by increased mineralization,
but also by a high content of BOD and COD. High values of the COD index cause the availability of
resistant to oxidation organic compounds in the water.

In general, it leads to a high degree of wastewater pollution. Wastewater discharge from the
bituminous plant into reservoirs was prohibited due to sanitary engineering conditions, and its recycling is
not possible [1,2]. Therefore, evaporation pond was built at a distance of 5 km from the plant, in a natural
depression of the area [3, 4]. Wide formations of chemical compounds and elements accumulate in the
reservoir and are practically not isolated from contacts with the biosphere. Thus, the surface of the areal
evaporator of oil-polluted waters can evaporate hydrocarbon vapors of oil as well as other volatile
chemical compounds and pollute the air and soil of populated areas [2]. Therefore, it is necessary to
develop technical means to accelerate the evaporation process within a closed volume using Solar Energy
in a dry and hot climate. The developed Solar System allows preventing the evaporation of harmful
substances from the pond surface and intensifying the process of wastewater evaporation in a closed
volume.

Work objective. Analysis of the evaporator pond condition and offer development for evaporation
intensification and prevention of vapor emissions of chemical compounds and harmful gases evaporating
with water vapors of wastewater.

Research material and methods. The presented material was obtained during field studies of the
evaporator pond condition during 2018-2019.
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The evaporation pond of the wastewater plant of the Joint Venture Caspi Bitum LLP was chosen as
the study object. Heat treatment and discharge treatment are performed at the first stage of cleaning in the
HTDT workshop of the bituminous plant. Standard treated wastewater is fed to treatment facilities, mixed
with sewage and re-treated at the stage 2, which were on the balance sheet of Mangistau Industrial Park
LLP.

Fractured tertiary and quaternary marls are water-bearing materials, with heavy clays serving as the
underlying layer (water barrier) at a depth of 8-15 m. So, we selected 3 points for wastewater drawing
from the pond based on the results of field research. These points are intended to reflect the characteristics
we are studying for the selected sections of the evaporator pond.

The watershed slope to the North and North-East of the evaporator pond is composed of clay marl and
shell limestone. The outlet (discharge) of treated WW into the pond is conducted using an asbestos-cement
pipe with a diameter of 500 mm, with a stone head wall.

Research methods. Visual inspection of the pond condition and the surrounding area was carried out
in the areas of each point, at point T1 (water outlet) in the North-Western part of the pond, and at point T2
(Eastern part of the pond), as well as at point T3 (sand massif in the South-West). The water temperature,
pH and oxygen content were measured at the water sample sites. Water sample was carried out in
accordance with GOST R 51592-2000. Storage of WW samples was carried out in accordance with the
requirements of GOST 17.1.5.01-80. The pH of water was determined using a portable Hanna pH meter
[5, 6].

Chemical analyses of water samples in the terms of dry residue, suspended solids, COD, BOD,
ASAA, total iron, as well as petroleum products were carried out in the accredited testing laboratory of
Tandem Eco LLP in Aktau. In the laboratory, the content of suspended solids in wastewater was
determined according to GOST 26449.1-85, COD according to ST RK 1322-2005, BOD according to ST
RK ISO5815-1-2010, ASAA according to ST RK 1983-2010, iron content according to GOST 26449.1-85,
petroleum products according to GOST 26449.1-85 [7].

Statistical processing of work results; Standard methods of variation statistics were used. The data
obtained in the studies are presented in the form of (mean + sd) median (range) - the average + standard
deviation.

Research results, discussion and suggestions. The main principle of assessing the level of
evaporator pond effect on the environment is to compare the value of hydro-chemical indicators of water
with the standard values (MPC).

The results of hydro-chemical analysis of water are shown in Table 1 (concentrations exceeding the
MPC are put in bold type).

The water temperature in the WW evaporator pond in the fall of 2018 (October 9) was 14.3°C at an
outdoor temperature of 23°C at 11.00 am in the daytime.

The content of dissolved oxygen in the pond, at points 1 (water outlet) and at point 3, in the sand
massif was in the range of 4.3-4.8 mgO,/dm’, at point 2 (South-East), the indicator was 4.5 mgO,/dm’. In
the summer of 2019 (July 27), the indicators of dissolved oxygen (DO) in water are recorded below the
indicators of 2018.

Thus, its content in water was 3.8 mgO,/dm’, 4.1 mgO,/dm’, and 4.3 mgO,/dm’ for the study points,
respectively. The results of the 2018-2019 analyses show that there is a dissolved oxygen deficiency in the
pond. It is known that the solubility of oxygen in oil-containing effluents is quite high. Also, the dissolved
oxygen deficiency is associated with a hot climate.

Water salinity in the reservoir is quite high and amounted to 12.3 g/l in the fall of 2018, and in the
summer of 2019 the indicator was higher and amounted to 13.7 g/l. The water in the evaporator pond is
classified as salty. The predominant anions are chlorides and sulfates.

Water salinity ratio is related to the mineralization of underground water equal to 22.6 g/1.

Hydrogen (pH) index. The water in the evaporator pond of JV Caspi Bitum LLP has an alkaline
reaction. The maximum pH values in the range of 9.21 (summer 2019) and 8.93 (summer 2019) during the
research period were recorded in the area of wastewater discharge (point 1), in the North-Western part of
the evaporator pond, (point 2) on the Eastern part of the pond, respectively. The alkaline reaction remains
almost until winter in the hot climate of the Mangistau region. The minimum pH value, in the range of
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7.33 (fall 2018), is marked at point 3, in the area of the sand massif. Also, when the pH decreases, the rate
of clarification of wastewater increases (at pH = 7-8, clarification of 50-65%), due to the effect of
subsidence of suspended matter particles in the bottom sediments [7].

The dry residue is mainly determined by the content of chlorides and sulfates in the water.

Therefore, the dry residue index is also usually high at high concentrations of these elements in water.
There are overages of the MPC of the total salinity (dry residue) at point 2 (Summer 2019) and point 3
(Summer 2019), according to the results of the analyses. So, the dry residue at point 2 was 1617 mg/dm’
(1.62 MPC) and 1559 mg/dm’ (1.56 MPC) at point 3. Minimum values of the dry residue were registered
at point 1(water outlet) in the fall of 2018 in the range of 1327 mg/dm” (1.33 MPC). This is due to the high
level of fall Eastern and South-Eastern winds with a return of 19% and 18%, respectively, of the
wastewater entering the pond in the direction of point 2.

Table 1 — The content of pollutants in the WW of wastewater treatment plant (WWTP) sump mg/dm’

Index MPC* Point No. of water sampling from the evaporator pond
No. 1 No. 2 No. 3
Fall 2018 Summer Fall 2018 Summer Fall 2018 Summer
2019 2019 2019

pH 6,5-8,5 8,13+0,04 9,21+0,05 7,33+0,05 8,11+0,03 8,69+0,04 8,93+0,05
Dry residue, mg/dm’ 1000 1327+0,04 1419+0,03 1583+0,03 1617+0,03 1482+0,03 1559+0,03
Suspended solids, 10,75 26,3+0,07 19,5+0,03 17,5+0,05 17,3+0,07 18,6+0,04 18,7+0,07
mg/dm’

COD, mgO,/dm’ 30 302,3+0,06 | 379,1+0,03 | 274,1£0,05 | 311,0+£0,04 | 288,3+0,05 | 292,0+0,05
BODs, mgO,/dm’ 3,0 96,3+0,04 38,5+0,03 83,0+0,06 35,5+0,05 91,4+0,03 33,7+0,05
ASAA, mg/dm’ 0,2 0,33+0,05 0,47+0,04 0,41+0,06 0,44+0,03 0,45+0,05 0,48+0,05
Fe total, mg/dm’ 0,3 0,84+0,04 0,51+0,05 0,62+0,03 0,55+0,04 0,77+0,06 0,63+0,03
Petroleum products 0,1 0,12+0,04 0,17+0,06 0,09+0,04 0,11+0,05 0,07+0,04 0,09+0,03

Suspended solids of wastewater samples: The highest content of suspended solids in the fall of 2018
was recorded at point 1 (water outlet) with an overage limit of 2.44 times (26.3 mg/dm®). In the summer of
2019, the index of suspended solids decreased to 19.5 mg/dm’ at the same point 1 and amounted to
1.81 MPC. The content of suspended solids was lower, but also exceeded the permissible norms in the
most remote places from the waste water discharge, points 2 and 3. The index of suspended solids for both
fall 2018 and summer 2019 was almost the same at the 2nd point, that is17.5 mg/dm’ and 17.3 mg/dm’.
The overage was 1.63 and 1.61 MPC, respectively. The content of suspended solids in the sand massif at
point 3 was recorded in the range of 18.6 mg/dm” in the fall of 2018, and 18.7 mg/dm’ in the summer of
2019, with an average of 1.73 times higher than the MPC. At the same time, the increase of water turbidity
in the pond can also be mainly due to the release of carbonates from the Khazar clay marls that form the
bottom of the pond and the oxidation of iron compounds Fe2+ with air oxygen, as well as a result of
violation of the regime of wastewater intake [8].

COD - is the quantity of O, in mg per liter of wastewater that is required for the oxidation of all
organic and inorganic substances contained in 1 liter of WW.

According to the results of analyses, the COD index at point 1 (water outlet) in the fall of 2018 was
302.3 mgO,/dm’ (10.1 MPC), while the COD content in the summer of 2019 increased to 379.1 mgO,/dm’
(12.6 MPC). The COD index for point 2 in the fall of 2018 was 274.1 mgO,/dm’ (9.1 MPC), and in the
summer of 2019, 311.0 mgO,/dm’ (10.4 MPC). The overage of the MPC for COD at point 3 was 9.6 MPC,
with a COD content of 288.3 mgO,/dm’ (fall 2018), and (9.7 MPC) with a COD value of 292.0 mgO,/dm’
(summer 2019). High COD values cause the availability of resistance to oxidation of organic compounds
in the water of the evaporator pond [5, 9].

BOD:s. Biological oxygen demand is an index of oxygen consumption for the oxidation of harmful
impurities in the WW under exposure to microorganisms.

It should be noted that when determining the BODs index for 5 days (in 1 liter of WW) from the
pond, the oxidation of 67% of readily oxidizing organic substances was recorded at an average air
temperature of 23°C. The BOD; value at point 1 in the fall of 2018 was 96.3 mgO,/dm’ with overage the
MPC by 32.1 times, but the results of analysis of water samples in the summer of 2019 showed a sharp
decrease in the BOD; value to 38.5 mgO,/dm’ (12.3 MPC). Overage of BOD:s at point 3 is almost shown
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at the same range: 91.4 mgO,/dm® by 30.5 times (fall 2018) with a sharp decrease to 33.7 mgO,/dm’
(11.2 MPC) in the summer of 2019. The index arranged by the years of BODs at point 2 was lower than at
points 1 and 3, but exceeded the established standard by 27.7 times (fall 2018), but in the summer of 2019
this index fell sharply to 11.8 MPC. There is a sharp increase in the value of BODs in fall. In summer, on
the contrary, the BODs index decreases very sharply, while its decrease usually occurs in anaerobic
conditions with an oxygen deficiency. This is due to both the deposition of suspended solids and their
anaerobic decomposition in bottom sediments, which leads to a decrease in the BODs value in the summer
[7, 9]. The data obtained as a result of research on the actual content of HS in the wastewater of the
evaporator pond are shown in figure 1.
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Figure 1 — Content of pollutants in the evaporator pond

ASAA: A significant part of the anthropogenic load that falls on the evaporation pond or other similar
reservoirs is made up of WW containing ASAA [10].

These compounds belong to the toxicologically limiting sign of harm. They are formed like sodium
salts, mainly when desalting oil on electric desalting plants (EDP). The highest concentration of ASAA in
the water of the evaporator pond was found at point 3 (sand massif) in the summer of 2019 with an excess
(2.4 MPC) at a value of 0.48 mg/dm’. The index in the fall of last year at this point was lower by
0.13 mg/dm’. The concentration of anionic surface active agents at point 1 in the fall of 2018 was
1.65 MPC with a value of 0.33 mg/dm’. The concentration of ASAA exceeded the MPC by 2.35 times at
0.47 mg/dm’ at the same point in the summer of 2019. The ASAA content in the South-West of the pond
at the point was in the range of 0.41 mg/dm® (2.05 MPC); and 0.44 mg/dm® (2.2 MPC) for the fall of 2018,
and for the summer of 2019, respectively.

Iron total Fe, (Totality Fe** and Fe3+). In water containing oxygen, Fe** easily converts to Fe**
and is precipitated as a hydroxide. Fe*" is unstable in an alkaline condition. Separate determination of
dissolved and undissolved iron, as well as Fe*" and Fe’* does not give accurate results. Therefore, we
determined the total iron Fey, [11].

Maximum Fe o, concentrations exceeding the MPC were recorded in the fall of 2018, at points 1 and
3, in the range of 0.84 mg/dm® (2.8 MPC), and 0.77 mg/dm® (2.6 MPC). At the same time, the iron
indexes for these points 1 and 3, in the summer of 2019, were lower values of 0.51 mg/dm® (1.7 MPC) and
0.63 mg/dm’ (2.1 MPC), respectively. The Fe o index for the sand massif at point 2 in the fall of 2018
was 0.62 mg/dm’ (2.15 MPC) and was slightly higher than in the summer of 2019, at 0.55 mg/dm’
(1.83 MPC). The decrease of the Fe (o, index, in the summer of 2019, is due to the fact that the value of
the hydrogen index pH>9 (9.21) at point 1 in the summer period, and points 2 and 3 to 9 (8.11) and (8.93),
which allows characterizing the pond wastewater as alkaline. In General, the decrease of the Fe (o, index
is due to the availability of an oxidizer in the pond water in the form of chlorine.

Petroleum products (PP): The PP content was recorded at point 1 of the bituminous plant’s
wastewater discharge into the pond in the fall of 2018 at just over 1.2 MPC (0.12 mg/dm’). At the same
time, this index increased to 1.7 MPC (0.17 mg/dm®). The PP content was lower than the MPC at point
2 in the fall of 2018, but in the summer of 2019 there was a slight increase (1.1 MPC). Their content is
lower in the area of the sand massif.
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The petroleum products load poses a danger to the environment in terms of their harmful effects,
which are in the 2™ place after the radioactive contamination.

The active solar energy system has been developed and offered to prevent the evaporation of harmful
substances from the water surface of the evaporator pond.

The transparent plastic coverings arranged in the deepest part of the evaporator pond will speed up the
process of evaporation of wastewater, and prevent “emissions” of hydrocarbon vapors and sulfur-
containing compounds [12, 13, 14].

The average concentrations of ASAA, Fe ., and petroleum products in the WW pond during the
research period are shown in figure 2.

We will determine the biochemical index based on the data obtained in the research. This index
reflects the BODs/COD ratio and it is always less than 1. The value of this index allows us to estimate the
possibility of biological purification (table 2).

0,5

ASAA Fe total Petroleum products

S P.1Fall2018 S P.1 Summer 2019 g P.2 Fall 2018 W= P.2 Summer 2019

b P.3Fall 2018 ke P.3 Summer 2019 e=@em MPC

Figure 2 — Concentration of ASAA, Fe 1, and petroleum products in the evaporator pond

Table 2 — Values of the BODs/COD ratio in the WW of the evaporator pond

Point No. of water sampling from the evaporator pond
Index MPC* No. 1 No. 2 No. 3
Fall 2018 Summer Fall 2018 Summer Fall 2018 Summer
2019 2019 2019
BODs, mgO,/dm’ 3,0 96,3+0,04 38,5+0,03 83,0+0,06 35,5+0,05 91,4+0,03 33,7+0,05
COD, mgO,/dm’ 30 302,3+£0,06 | 379,1+0,03 | 274,1+0,05 | 311,0+0,04 | 288,3+0,05 | 292,0+0,05
BODs/COD ratio - 0,32+0,05 0,10+0,04 0,30+0,03 0,09+0,06 0,31+0,05 0,11+0,04
COD/BOD:s ratio - 3,14+0,04 9,84+0,05 3,20+0,03 9,76+0,05 3,15+0,06 8,66+0,05

It can be seen from the data in table 2 that the values of the BODs/COD ratio are less than 0.5, which
indicates that the water in the evaporator pond is saturated with resistant to oxidation compounds.
However, it is known that industrial effluents are usually characterized by values of the biochemical index
from 0.05 to 0.3. As for the COD/BOD:; ratio, it is clear that in the summer period its values are 3 times
higher than in the fall period. It is known that this ratio increases to 3.5 in industrial wastewater mixed
with a significant quantity of sewage effluents, since it can reach up to 10 in the effluents of some
industries.

Conclusion. An environmental assessment of the condition of the wastewater evaporator pond at the
JV CaspiBitum LLP plant revealed the level of its pollution. It was found that the level of pollution in the
pond water is V, and the waste water is dirty. According to the COD standard, the water is very dirty
which corresponds to the VI level of pollution. According to the BOD; index, water pollution by organic
compounds in the evaporator pond is also very dirty.

The values of the BODs/COD ratio in all studied points of the evaporator pond in the period 2018-
2019 were less than 0.5. The water in the evaporator pond is supersaturated with resistant to oxidation
compounds according to the standards for BODs/COD<0.5. On the other hand, it is known that the value
of this biochemical index for industrial wastewater is characterized by values from 0.05 to 0.3.

It is necessary to create a closed solar energy system made of translucent PVC film coverings in order
to speed up the process of evaporation of wastewater and prevent air pollution from harmful substances
that evaporate with water vapor (figure 3).

— 9 ——



ISSN 2224-5227 6.2020

Figure 3 — Overview of the developed solar energy system made of translucent coverings for intensifying
the evaporation of wastewater and trapping harmful substances

It will enable you to reduce the level of air and soil pollution, speed up the evaporation process, and
use polluted water purified by distillation in the irrigation system of urban trees and shrubs in conditions
of water deficiency.

I'.K. Ken:keraeB, C. Coipabi0ekkbi3bl, J.C. Tali:kanoBa
1. EcenoB ateinaars Kacnuit TexHoIOTMsIIAp jKOHE HHXKHHUPHHT YHUBSpCUTETi, AKray, Kasakcran;
«CASPI BITUM» KIIC AFBIHAbI CY BYJIAHABIPFbILI TOFAHBIHBIH KAU-KYWIH BAFAJIAY

AHHoTaums. MyHail eH/Iey KOCIOpBIHAAPBIHBIH, aTall alTKaH/a, KO0 OUTYMIapbIH OHAIPETIH 3aybITTaFbl aFbIHABI CYIbIH
HETI3r1 yBITTHI J)KOHE KayilTi JacTaylibl ke3i — MyHail eHimzaepi. by arbiHmbel cynsiH (AC) Kypambl opTypili )KoHE MYHaH/IbIH
camacel OHJICY TEXHOJIOTHSACHI, COHJIAi-aK oOJapiapl Ta3apTy IopekeciMeH aHbiKTanaabl. «Caspi Bitumy» 3aybIThIHZA KOJ
6utymuapbiH enaipy yurin KapakanOac KeH OpHBIHBIH KypamblHAA Cy, KYKIpT (MaccanbiH 1,06%) xoFapsl, coHpaai-aKk Kym
TYpIHAErT MeXaHHKaJblK Kocrma Oap MyHail mnaijananbuiagbl. OHOIPIC NPOLECIHAE CyIbIH KaTThl JIaCTAHYbl MYHaiIbl
CYCBI3JIaH/BIPY JKOHE TY3CBI3NAHABIPY KE3iH/E, IEKTP TY3ChI3aHABIPY KOHIBIPFBUIAPbIHAA JKYpei. By xarnaiina naiina Gonran
Cy MHHEpaJIaHyIblH >XOrapblaaybl opi coHbiMeH kKatap OBK sxone OXK sxorapsl Kypambl Herizinge cumnarttanaasl. OXK
HH/IMKaTOPBIHBIH JKOFApbl MOHI CyJa KYpPAEJi TOTHIFaTbIH OPraHMKaJbIK KOCBUIBICTAPIBIH OOJAThIHBIH aHBIKTAHAB. By xKauimsl
arbIHIBI CyJIbI )KOFapBl JieHreiie nacraiinpl. CaHUTAPHSJIBIK-TEXHUKAJIBIK LIapTTap OOMbIHIIA GUTYM 3aybITHIHBIH aFbIH/BI CYBIH
Cy allJbIHIapblHA aFbI3yFa THIMBIM CAJBIHIBI, all OJNapibl KaiTa mHaiiganaHyplH MYMKIHIAIr Gonmansl. OcbkiFaH OaiiaHBICTBI
3aybITTaH 5 KM KalIbIKTBIKTA, ayJaHHBIH TAaOUFU OWNAThIHAA OYJIaHIBIPFBINI TOFAH CAIBIHIBI. AJIIBIH ajla Ta3apThUIFAH arbIHIIbI
CyZbl arbI3yFa apHaJFaH OCBl TYPAETri Xep CHIMBIMIBUIBIFEI, deTTe, MaHFbICTay OOJIBIChIHA JKaTaThbIH OyJIaHy IEHreili KOFapbl
ayaaHaapaa opHajgacaabl. XUMHSJIBIK KOCBIIBICTAD MEH JJIEMCHTTEPIIH KeH OipiecTiKTepi Cy KOWMACBIHAA KHUHAIAIBl KOHE iC
Ky3iHne OmocdepameH OaiinanbicTan okiiayiaHOGaiapl. Ocbutaiiiia MyHail KeMipCyTeKTepiHiH jkdHE 0acKa yIma XUMHSIIBIK
KOCBUIBICTAp Oybl MyHaWMEH JIaCTaHFaH CYIbIH apeajabl OyJaHABIPFhIN OeTiHeH OyyaHbll, atMocdepaliblk aya MeH
eNIIMEKEH/Iep TOIBIPAFbIH JIacTaybl MyMKiH. OchlFaH GalIaHBICTBI KYPFaK )KOHE BICTBIK KIIMMAT JKaFailllapblHa KYH SHEPrUsIChI
ApKBUTBI TYHBIK KeJieMae OyiIaHy MPOLECiH XKeaelIJeTeTiH TEXHUKAIBIK KYpalTaapIsl a3ipiiey Kaxer.

2018-2019 xsuTmaparsl 3epTTEylep OHTYM 3ayBITHIHBIH AaFbIHIBI CYBIHBIH OYyJIQaHIBIPFBIII TOFAHBIHBIH JIACTAHY
JMHAMUKAChl MEH JIeHI'eliH 3epTTeai. TOFaHHBIH aFbIH/ABI CYBIHBIH XUMHSUIBIK KYpaMbl 8 KOPCETKILI OOMBIHIIA aHBIKTAILABL. Opoip
HYKTE ayJaHbIH/a TOFaHHBIH coNTYycTiK-0atbic Geuirinzeri T1 (cy xibepy) HykTecinne xaHe T2 HyKTeciHae (TOFaHHBIH LIBIFBIC
6euiri), conpmait-ak T3 Hykrecinae (OHTYCTIK-0aThICTaFbl KYMIbI aJIKAIl) TOFaH KYHiH, iprefec ®epIiH xail-kyiiH Ke30eH LI0JIbIn
Kapay ysere achlpblipbl. Cy CbhlHaMaJlapblH ally OpPbIHAAPBIHIA OHBIH TeMIeparypachl, pH jkoHEe OTTEriHiH MeJepi eJmeH .
Cy cemamanapsiH ary MemCT P 51592-2000 coiikec sxyprizinni. AFeIHIB ¢y chiHaManapsiH cakray MemCT 17.1.5.01-80 Tanam-
TapbiHa colikec kyprisinmi. CyneiH pH-piH aHpikTay Hanna mopratuBTi pH-meTpi apkpuibl xyprizinmi. Bapuanusiieik
CTaTHCTHKAHBIH CTAHAAPTTHI dAICTEpi KOMIAHBUIABL. ByllaHIBIPFEINT TOFAaHHBIH KOpIIAFraH OpTaFa acep €Ty JeHreiiH Oaranay by
HETI3ri KaFuJaThl CYAbIH T'MAPOXUMUSUIBIK KOPCETKINITepiHiH maMacklH HopMatuBTik MoHMeH (IIPK) cambicTeIpynaH Typajsl
CyJia 3epTTelreH 3UsHIIBI 3aTTap/IbIH OpTalllia KOPCETKIIITEPi pyKcaT eTiireH neHreiaen 1,1-men 21,9 ece acein tycti. By perre
KayiNTUTIKTIH 3 JkoHe 4 CBHIHBINTAPBIHAAFBl 3aTTap YIIIH HOPMAaTHBTEPAIH: JKaimbl TeMip 2,8 ecere neifiH, MyHall eHimuepi
1,7 ecere neiiin aptagsl. TOTBIFYABIH OpTalia Adpexeci Oap OyIaHABIPFBILI TOFaHAAFs aHHOHABI 6a3 Memmepi LIIPK-nan 2,0 ece,
2,13 ece xoHe 1, 2, 3 HykTesnepinzae bt OoibIHIIA opTama ecenmneH 2,32 ece acbin tyceni. 2018-2019 »xpuinapaars! opraiia,
OyTaHABIPFBINI TOFAHHBIH 3epTTenreH Hykrenepi ymid OBKs/OXK kaTeiHack keneci MOHII Kypanasl: 1 HYKTeciHzAe (Cy MbIFapy) —
0,215, 2 maykreciaae (oHTYCTIK-mbIFBIC Ooiri) — 0,195, kym maccuBinig 3 HykTeciHae — 0,21 xxoHe OBKs/OXK<0,5 sxarmaiibiaga —
KYpAeNni KbIIIKbUITAaHATBIH KOCBUIBICTapMEH KaHBIKTHIpyAbl Oummipeni. «Caspi Bitum» BK XKIIC 3aybITBIHBIH CapKbIHIBI CY
OyJTaHIBIPFBINI TOFAHBIHBIH XKal-KYHiH 9KOJIOTHSUIBIK Oarajay OHBIH JIaCTaHy AEHTeHiH aHBIKTayFa MYMKIHIIK Oepii.

ToraH cybIHIAFBI €pPIreH OTTETiHIH MeJiepi OOWBIHINA JITacTaHy ACHTeii V, ai aFbIHIBI CYABIH Jac €KCHJIr aHBIKTAbL.
OXK HopmatuBi OoiipiHImIa cy erte Jyac, Oy nacranynslH VI nerreiiine coiikec keneni. OBKs kepcerkimn GoifbiHIma cy
OpraHuKaibIK KOCBUIBICTAPMEH JIacTaHaibl, OyJaHAbIprbIm ToFaHmarel cy na ere jmac. OXK men OBK MoHiHIH apachiHOarbl
apakaThIHAC CapKbIHABI CY/bl Ta3apTyIbIH HEFYPIIBIM 3KOJIOTHSIBIK Kayilci3 cXeMallapblH, TEXHOJIOTHsIApbl MEH d3ipieMernepin
MAbIHAYY YIOiH KOJJAHBUIATHIH aFbIHIBI CYIBIH ipreili CHIaTTaMallapbIHBIH Oipi OONBIN caHANaAbI, OJapAbl Cy OOBEKTiIepiHe

93




Reports of the National Academy of sciences of the Republic of Kazakhstan

Teryre ThIABIM CaJbIHA/BI )KOHE KalTa maijanaHyablH MYMKIHZIIr koK. By OyiaHy mpoueciH Te3aeTyaAi Kaker eTeli. SUsHIbI
3aTTapAblH OyllaHy TPOLECIH KapKbIHAATY KoHe OnochepaMeH OalTaHBICTaH OKIIAyJay YLIIH SKOJIOTUSIIBIK KOHE IKOHOMHUKAIIBIK
TYPFBIIAH TYTac KOPIHETIH MOJIip >kaObIHHBIH TeTHOTEXHHUKAJBIK XKYHeci a3ipiIeHai )koHe YChHbBUIaAs. byl atMocdepaisik aya
MEH TOIBIPAKTHIH JACTaHy JCHIeiliH a3aiiTyra, OynaHy NPOLECiH KbUIIaMIATyFa, Cy TANLIBLIBIFbI XKaFIaiblHIa KaJalblK araluTap
MeH Oyranapibl cyapy JKyHeciHIe NUCTWIULILUS apKbUIbl Ta3apThUIFaH JIACTAHFaH CyZIbl NaiijanaHyFa MYMKiHAIK Oepeni.
O3ipIicHreH renoXyiie ToFaH GeTiHeH 3WSIHABI 3aTTapIblH OyJiaHybIHA KO OepMeii/ii KOHE aFbIHIBI CYJIbIH KaObIK KeJeM/e
aFbIH/IBI Cy/IBIH OyJIaHy MPOLECIH KYIIEeHTeIi.

Tyiiin ce3nep: MyHail, OuTyM, MyHail eHIMIepi, aFbIHABI CY, BICTBIK KJIMMAaT, OyJaHIBIPFBIN TOFaH, €PireH OTTEriHiH
KETICTIeYIITIri, OMOXUMUSIIIBIK KOPCETKIILI.

I'.K. Ken:keraes, C. Coipabidoekkbisbl, JI.C. TaiizkaHoBa
Kacnuiickuil yausepcuteT TexHonoruy 1 nmxunupunra umenu L. Ecenosa, Axray, Kazakcran

OLEHKA COCTOSAHUSA NPYJA-UCITAPUTEJISI CTOYHBIX BOJ TOO «CASPI BITUM»

AnHoTammsi. OCHOBHBIM TOKCHYHBIM M OINACHBIM 3arps3HSIONIMM BEIIECTBOM CTOYHBIX BOJ IPEANPHUITHH IepepaboTKu
He(TH, B YaCTHOCTH 3aBOJIA 110 IPOU3BOICTBY JAOPOKHBIX OHTYMOB, SIBISIOTCS HedTenpoaykTel. CocTaB 3THX cTOYHBIX Bo1 (CB)
pa3HOOOpa3eH M ompenessercss KauecTBOM He(TH M TEXHOJIOIMEH ee nepepabOoTKH, a TaKkKe OT CTEIEHHM MX OuucTKu. Jlis
MIPOM3BOACTBA AOPOKHBIX OMTyMOB Ha 3aBoae «Caspi Bitum» mcnonp3yercs HedTh MecTopokaeHHsS KapakaHOac, ¢ BEICOKUM
comepxanueM Boasl, cepsl (1,06% Macc), a Takke 1 MEXaHHUECKUX IPHMeceil B BUE Mecka. B mpomecce mpou3BoACTBa CHIIBHOE
3arpsi3HEHHE BOABI NIPOMCXOIMT NPH O0E3BOKMBAHMHM M 00ECCOIMBAHMM HE(TH, Ha 3JIEKTPOOOESCCONMBAIOMINX YCTAHOBKAaX
(DJIOY). Obpazyemast pu ITOM BOJIa XapaKTEPU3yeTCsl HE TOJIBKO MOBHIIICHHOW MUHEPAIM3aUEe HO ¥ BRICOKUM COJICPIKAHUEM
BITIK u XIIK. Beicokne 3HayeHus mokazatens XIIK oOycnaBiuvBaroT HalMyue B BOAE TPYJHO OKUCISIEMBIX OPTaHMYECKHX
coenHeHHH. DTo, 00yCIaBIMBaeT BBICOKYIO CTEHEHb 3arps3HEHHOCTH CTOYHBIX BOZA B LesioM. [lo caHMTapHO-TEXHHYECKUM
YCJIOBHUSIM COPOC CTOYHBIX BOJ OMTYMHOT'O 3aBOJIa B BOJIOEMBI ObLI 3aIPEIICH a IIOBTOPHOE UX UCIOJIb30BAHNE HEBO3MOXHO [2]. B
STOH CBS3M, HAa YAAJCHUM 5 KM OT 3aBOJA, B €CTECTBEHHOM IOHMKEHUH MECTHOCTH ObLI YCTpOeH mpyn-ucnapurensd [3,4].
3eMIIsTHbIE €eMKOCTH TaKOTO TUIIA I cOpoca IMpeABapUTENILHO OUHIIIEHHBIX CTOKOB, OOBIYHO YCTPAaUBAIOTCS B paiOHaX C BBICOKOIT
HCTIapSIEeMOCTBIO K KOTOPBIM OTHOCHTCS MaHrucrayckas obmacts. [llupokne accoruanyuy XUMUYECKHX COSANHEHHH U SIEMEHTOB
HAKAIUTUBAIOTCS B BOJOEME M IPAKTUUECKH HE H30JIMPOBAHEI OT KOHTAKTOB C OHoc(epoil. Takum oOpa3oM. ¢ HOBEPXHOCTH
IUTOIIAHOTO MCHAapHUTelsl He(Te3arps3HeHHBIX BOJ MOTYT HCHAPSATHCS Iaphbl YIJIEBOJOPOIOB He()TH Takke M ApyTHe JeTydue
XUMHYECKHE COCAMHEHHs M 3arps3HATb aTMOC(EpHBIH BO3MyX W INOYBY HaceJeHHbIX MecT [2]. B aToii cBs3um HeobXxoauma
pa3paboTKa TeXHHYECKUX CPEICTB Ul YCKOPEHHs IpOllecca HUCIApeHus, B Mpeleiax 3aMKHYTOro o0beMa C HCIIOJIb30BaHHEM
sHepruu CollHIA B YCIOBUAX CyXOro U XapKOro KIuMara.

Uccnenoanusimu 2018-2019 rr., n3yyeHa qUHAMHUKA M YPOBEHb 3arpsA3HEHHS NPyAa-UCIApUTENs CTOUHBIX BOJ OUTYMHOTO
3aBoja. XMMUYECKUi cocTaB cToyHbIX BoA (CB) mpyaa ompenensics no 8 mokaszarensM. B paifonax xkaxaoi Touku, B Touke T1
(BOZOBBITYCK) B CEBEpO-3alafHON YacTH MpyAa, U B Touke T2 (BOCTOYHAs YacTh MpyAa) a Takke B Touke T3 (mecuaHblii MaccuB
Ha [Oro-3amaje), ObII OCYIIECTBICH BU3YaJIbHBIH OCMOTpP COCTOSHHS IMpPYJAa, MPHUJIETAONMe MecTHOCTH. B Mectax oTdopa mpod
BOJIBI, M3MepsiIH ee Temneparypy, pH u coxmepxanme kuciopona. Ot6op mpo6 Boas! mpoBoawicst B coorBerctBun ¢ ['OCT
P 51592-2000. Xpanenue npo6 CB npoBoaumce B coorBercTBru ¢ TpedoBanmamu 'OCT 17.1.5.01-80. Onpenenenue pH Bos
MPOBOJUIIM C HOMOIIbIO nopTaTtiuBHOr0 pH-MeTpa Hanna.

Hcnonb30BaHbl CTaHAAPTHBIC METOABI BapUALMOHHOW CTaTHCTHKH. OCHOBHOW HPHHIMII OLEHKU YPOBHS BIMSHHUS Ipyna-
UCTIApUTENIl Ha OKPYXKAIOUIyI0 CPedy, COCTOUT B COMOCTABICHUH BEIUYUHBI THAPOXMMUYECKHMX IIOKa3aTeneil BOIBI C
HopMmatuBHbIMH 3HadueHusMH (IIJIK). Cpennue mo rojam mokas3aTeld H3y4YEHHBIX BPEIHBIX BELIECTB B BOJE INPEBBIIIAIN
JIOITyCTUMBIH ypoBeHb OT 1,1 mo 21,9 paza. IIpu sToM, 1t BemecTB 3 M 4 KJIacCOB OMACHOCTU PETHCTPUPOBAIH MPEBBILICHUS
HOPMAaTHBOB: XkeJie3a oomero — 10 2,8 pasa, Hegrenpoaykros — 10 1,7 paza. Comepxanne aHnoHHBIX [IAB B mpyzne-ucnaputene
CO CpeqHell CTeNeHbI0 OKHUCIIeHNUS 3aduKcnpoBaHo ¢ npesbienreM I1JIK B 2,0 pasa, 2,13 pasa n 2,32 pa3a B cpeZjHeM 10 TOaM B
toukax 1, 2, 3 coorBercrBeHHO. Cpemnue 3a 2018-2019 rr, coootHomenuss BITKs/XIIK, mis uccrnenoBaHHBIX TOYEK MpyAa-
WCTAPUTEIIs, COCTABMIIN CIEYIOIIUE 3HaueHus: B Touke 1 (BomoBeimyck) — 0,215, B Touke 2 (roro-BoctouHas 4actb) — 0,195,
B Touke 3 B paiioHe mnecyaHoro maccuBa — 0,21 u mpu ycimoBum BIIKs/XITK<0,5 — sto o3nHauaer nepeHacwimenue CB
TPYIHOOKHUCIISIEMBIMU COCAMHEHHAMH. ODKOJOTHUYECKasl OLIEHKAa COCTOSHHS IpyAa-UCTapuTens CTOYHBIX Boj 3aBoga TOO CII
«Caspi Bitum» 1mo3Bosuia BbISBUTh yPOBEHb €0 3arpsA3HEHHOCTH.

YCTaHOBIIEHO, YTO 1O COACPIKAHUIO B BOJE NpyJa PACTBOPEHHOTO KHCIIOPOJA, YPOBEHb 3arpsA3HEHHOCTH — V, a CTOYHBIE
Bozb! rpssuble. [lo HopmartuBy XIIK — Bojga oueHb rpsiznasi, uto cootrBercTBYeT VI ypoBHIo 3arpszneHHoctH. Ilo mokaszaremnto
BIIK; 3arpsi3HEHUs BOABI OPraHWYECKHMH COCOUHEHUSIMH, BOJA B IIpyJe-HCIIApHTeNe Takke o4deHb Tps3Has. CooTHOIIeHHE
Mexay 3HaueHwsmu XIIK u BIIK sBnsiercs ogHOW U3 OCHOBONOJIATAIOIIUX XAPAKTEPUCTHK CTOKOB, IO KOTOPBIM BEAETCS
pa3paboTka Hauboyee IKOJOrHYecKH OEe30ITacHBIX CXEM, TEXHOJOTHH M Pa3pabOTOK OYHMCTKU CTOYHBIX BOJ, COPOC KOTOPHIX B
BOJOSMBI 3alpelieH a IIOBTOPHOE WCIONB30BaHUE HEBO3MOXHO. JTO TpedyeT YCKOpeHHs mporecca wucrapenus. s
MHTEHCU(UKAIMY [TPoLiecca UCIAPEHHs U U30JIILUK BPEIHBIX BEIIECTB OT KOHTAKTOB ¢ Ouocdepoii paspaboTana u npeaiaraercs
TeTMOTEXHUYECKask CUCTEMA U3 CBETONPO3PAuHbIX MOKPHITU, KOTOpas 3KOJOTMYECKH M 3KOHOMHYECKHU LieliecoooOpasHa. OTo
JacT BO3MOXKHOCTB, YMEHBIIUTh YPOBEHb 3arps3HEHHE aTMOC(HEPHOTO BO3MyXa M MOYB YCKOPHTH IPOIECC HCIAPEHHS,
HCTIONB30BaTh OUMINEHHYIO 3a CUET AUCTIIUIAILNY 3arpsS3HEHHYIO BOAY B CHCTEME MOJINBA TOPOJICKHUX JEPEBbEB M KyCTapHUKOB B
ycnoBusX aepunura Box. PazpaboranHas remocucTeMa MO3BOJSIET IPEJOTBPATHTE HCTIAPEHNE BPEIHBIX BEIIECTB C TOBEPXHOCTH
npyJa ¥ HHTeHCU(UINPOBATH IPOIIECC UCIIapeHNUsI CTOYHBIX BOJ| B 3aMKHYTOM 00BeMe.

KnioueBble cioBa: HepTb, OMTYM, HEe(TEHPOIYKTHI, CTOYHBIC BOJBI, JKApKUH KIUMaT, NPyA-UCHApUTENb, IeuuuT
PacTBOPEHHOT0 KUCIOPO1a, OMOXUMUYECKHUIT TOKA3aTelb.
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