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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 arcas [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
[3,6].

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 arca 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 arca 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 7.3320,05 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
Suspen3ded solids, 10,75 26,3+0,07 19,540,03 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
BOD;, 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 0,3340,05 0.47+0,04 0,4140,06 0,4440,03 0,4540,05 0,48+0,05
Fe total, mg/dm’ 0,3 0,84+0,04 0,5140,05 0,62+0.03 0,55+0,04 0,77+0,06 0,63+0,03
Petroleum products 0,1 0,124+0,04 0,17+0,06 0,09+0,04 0,1120,05 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 mgQ,/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 mgQ,/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 BOD; 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 mgOz/dm3 (12.3 MPC). Overage of BODs at point 3 is almost shown
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TOryTe THIMBIM CalbIHAIBI KoHe KaliTa Makianany IH MYMKIH/IT koK. byn GymaHy IIpolleciH Te3eTy Al KaKeT eTeml. SUsSHbI
3aTTap/IBH OyIaHy TIPOTIECiH KapKbIHAATY KoHe GrocdepaMeH CaltaHbICTaH OKITIayay YITIH SKOTOTHSIIBIK JKaHe SKOHOMUKAIBIK
TYPFBIJIAH TYTac KOPIHETIH MOIIip *KaOhIHHBIH IeIHOTEXHUKATBIK JKYHecl a3ipieH Il %aHe YCHHBUIAIbL. byl aTMocdepatblk aya
MeH TOITHIPAKTHIH JIacTaHy JeHIeliH a3aiiTyra, GyIaHy IpolleciH KbUTIaMIaTyFa, ¢y TallbUIBFB JKaF TalbIH/Ia KaTablK ararirap
MeH OyTamapjpl cyapy “KyheciHje MUCTWILIMS apKpUIbl Ta3apTHUIFAH JTacTaHFaH CyJbl HMaiijalaHyFa MYMKIHJIK Oepesi.
O3ipIIeHTeH TeIHOXKYlie TOFaH GeTiHeH 3WSHJBI 3aTTap bl OyIaHybIHa KON GepMelili KoHe aFbIHABI CyJBIH JKaGbIK KeleMjie
arbIHJTBI CY JIBIH OYJIaHY MIPOTTECiH KYTIEHTe .

Tyiiin cesmep: MyHai, GUTYM, MYHall ©HIMJEpI, aFBIHABI CY, BICTHIK KIMMAT, OYTaHJBIPFBIN TOFAaH, epireH OTTEriHiH
JKETICTICYTIILITIT, GHOXUMISTIBIK KOPCETKITIL

T.K. Ken:keraes, C. Coipabioekkbnibl, JI.C. TaitkanoBa
Kacrmiickuii yHUBEpCUTET TEXHOIOTUN U MHKUHUPHHTa uMeHH [11.EcenoBa, Akray, Kazakcran

OIEHKA COCTOAHUA ITPYJA-UCTIAPUTEJISA CTOYHbBIX BOJ TOO «CASPI BITUM»

AmnHoTarust. OCHOBHBIM TOKCHYHBIM U OIACHBIM 3arps3HSIONIMM BEIIECTBOM CTOUHBIX BOJ IIPEIPUSITHH I1epepaCoTKu
He(TH, B YaCTHOCTH 3aBOJIa 110 IIPOM3BOACTBY JOPOKHEIX OUTYMOB, SBIISIOTCS HehTEIpoyKThl. CocTaB STHX CTOUHBIX Bog (CB)
pasHOOOpa3eH M oIpejierisieTcs] KauecTBOM HeTu M TexHolorued ee IepepaCoTKH, a Takke OT CTEIEHW UX OUMCTKU. [Tt
IIPOM3BOJICTBA JIOPOKHBIX OUTYMOB Ha 3aBoje «Caspi Bitum» ucromp3yercs HedTh MecTOpOXIeHUs KapaskaHOac, ¢ BRICOKUM
coJiepKaHueM BoJIbL, cephl (1,06% Macc), a Takke U MEXaHUYECKUX IIpUMecel B BUJIE Tlecka. B Ipoliecce IIPOU3BOJICTBA CIIHBHOE
3arpsi3HEHHE BOJIBI IIPOMCXOJUT IIpH 00E3BOKMBaHMM U 00ecCOIMBAHMM He(pTH, Ha 3JIEKTPOOOECCOIMBAIOIIMX YCTaHOBKAX
(BJIOY). Obpaszyemast IIpU 3TOM BOJIa XapaKTEPU3yeTcsl He TOIBKO IIOBBITICHHOM MUHEpAIU3AIMEd HO U BHICOKUM COJIEP:KaHUEM
BIIK u XIIK. Bricoxue 3HaueHus mnokazarenss XIIK oOyclaBliuBaroT HalU4Me B BOJE TPYJHO OKHUCISEMBIX OPraHUYECKUX
coe/MHeHnit. D10, 00yCiIaBIMBaeT BHICOKYIO CTEIIEHb 3arps3HEHHOCTH CTOYHBIX BOJ B IienoM. 1o caHMTapHO-TEXHUYECKUM
YCIIOBHSIM cOPOC CTOUHBIX BOJ OUTYMHOTO 3aBOJIa B BOJOEMBI OBLT 3alIpellieH a IIOBTOPHOE UX UCIIOIB30BaHUE HEBO3MOKHO [2]. B
3TOM CBSI3U, Ha VJQICHHMH 5 KM OT 3aBOJ[@, B €CTECTBEHHOM IMOHMKEHUM MECTHOCTH OBUI YCTPOEH IIpyJA-HUcHaputTendb |[3,4].
3eMJISIHBIE €MKOCTH TaKOTO TUIIA UL cOpoca IIPeIBapUTEIHLHO OUYUIIIEHHBIX CTOKOB, OOBIMHO YCTPAUBAIOTCS B PAOHAX ¢ BRICOKOH
HCTIApsIEMOCTHIO K KOTOPBIM OTHOCHTCS. MaHrucTayckas o6nacts. [1Iupoxue accolyarmy XUMUUECKUX COEIMHEHNH U HIIEMEHTOB
HAKaIUIMBAIOTCS B BOJ0EME UM IPAKTUYECKU HE M30IIMPOBAHBI OT KOHTAKTOB ¢ Omocdepoit. Takum o6pa3zoM. ¢ IOBEPXHOCTH
IUIOIMA/HOTO HCTIapUTeNsl HedTesarpsi3HEHHBIX BOJL MOTYT HCIIAPSTHCS IIaphl YITIEBOJIOPOIOB HeDTH TakkKe U JPyTHe JIETydue
XUMUYECKUE COEJMHEHMS U 3arpsi3HATh arMoc(epHBI BO3AyX U IIOUBY HACEIEHHBIX MecT [2]. B oToi cBs3u HeoOxomMma
pa3paboTKa TEXHUYECKUX CPEJACTB IS YCKOPEHMS IIpoliecca HCIapeHus], B IIpejieliaX 3aMKHYTOro o0heMa ¢ HCIIONIB30BaHUEM
sHepruu COJHITA B YCIOBHUAX CYXOT0 U KapKoro KimMMata.

WccnenoBanmsavu 2018-2019 1r., u3ydeHa JMHAMUKA U YPOBEHb 3arpsi3HEHHUS 1Py Ia-UCIApUTENS CTOYHBIX BOJ OUTYMHOTO
3aBoJla. XUMUYECKHU cocTaB cToYHBIX BoJ (CB) mpyaa omnpeersuics 1o 8 nokasaTesiM. B pailioHax Kax0i ToukH, B Touke T1
(BOJIOBBIIYCK) B CEBEPO-3alla/HOM YacTH IIpyJa, U B Touke 12 (BOoCTOUHAs HacTh IIPyJa) a TakKe B Touke 13 (IlecuaHplii MaccuB
Ha I0ro-3a11a/ie), ObUT OCYITIECTBIEH BU3YaIBHBIH OCMOTD COCTOSIHESL IIpY/ia, IIpHIIeraromieif MmectHocTH. B mMectax otGopa 1pob
BOJIBI, U3MEPSUIA €€ Temrieparypy, pH u cojepxkanue xuciaopoga. Or6op mpol BoJbl IpoBoJMicsa B cootBercTBur ¢ ['OCT
P 51592-2000. Xpanenue 1ipo6 CB npoBoimich B cooTBeTcTBUH ¢ TpeGoBaHusMu ['OCT 17.1.5.01-80. Onupenenenue pH Bop
TIPOBO/TAIH € TIOMOITIBIO TIopTatuBHOro pH-metpa Hanna.

Hcronb30BaHbl CTaHAAPTHBIE METO/BI BAPUAIMOHHON CTATUCTUKU. OCHOBHOI IIPUHITUII OIICHKH YPOBHS BIIMSIHUS IIPYJia-
WCIIApUTENSl Ha OKPYKAIOIIO Cpejly, COCTOMT B COIIOCTABICHHM BETUYMHBI THIPOXUMHYECKUX IOKa3aTeled BOJBI ¢
HopMaTuBHBIME 3HaueHusiMH (IIJIK). Cpemmue 1o rojaM IOKasaTelH M3YUEHHBIX BPEHBIX BEINECTB B BOJE IIPEBBITIAII
JIOITYCTUMBINA YpoBeHb OT 1,1 1o 21,9 paza. [lpu sTom, Jyist BemiecTB 3 U 4 KIIACCOB OIACHOCTH PETUCTPUPOBAIN IIPEBBITICHUS
HOPMATHBOB: *kelesa obrero — o 2,8 pasa, HepTenpoaykToB — 1o 1,7 paza. Conepxanvie aHnoHHBIX [IAB B ipyne-ncniapurerne
CO CcpejHeit CTeTeHbIo OKHCIeHus 3adukcrpoBaHo ¢ npepbiieHreM [1J[K B 2.0 paza, 2,13 paza u 2,32 pa3za B cpeJjHeM 110 TOJaM B
Toukax 1, 2, 3 coorBercTBeHHO. Cpemmme 3a 2018-2019 rr, coootnomenvst BIIKs/XIIK, nmast wicciaeoBaHHBIX TOUEK IIpyJa-
HCIIAPUTEISL, COCTABWIM CIEAYIONME 3HaueHUs: B Touke 1 (BojoBbiIyck) — 0,215, B Touke 2 (roro-BoctouHas yacth) — 0,195,
B Touke 3 B paifonHe mecuanoro maccuBa — 0,21 u mpu yemoBmu BIIKs/XTTK<0,5 — »10 o3Hawaer mepeHachmmeHne CB
TPYHOOKHUCTISIEMBIMU COCJMHEHUSAMA. JKOJIOTHUECKAsl OIIEHKA COCTOSIHHUS IIpyJa-UCIapuTelsl cTOUHBIX BoJ 3aBoja TOO CII
«Caspi Bitum» 1o3BouiIa BBSIBUTH YPOBEHB €0 3ar PSI3HEHHOCTH.

YCTaHOBIEHO, YTO 110 COJEPKAHUIO B BOJIE IIPYJia PACTBOPEHHOTO KHCIOPO/ia, YPOBEHD 3arPS3HEHHOCTH — V, a CTOYHBIE
BoJBI Tpsi3Hble. [lo HopMaruBy XIIK — Boja odeHb Ips3Hast, 4TO cOOTBETCTBYET VI ypoBHIO 3arpsisHeHHOCTH. [lo mokazartemro
BIIKs 3arps3HeHUsT BOJBI OPraHMYECKVMH COC/MHEHMSIMU, BOJ@ B IIPy/ie-UCIIapuTeNe Takke OueHb rps3Has. COOTHOIICHHUE
Mexay 3HadeHusiMu XIIK u BIIK sBistercss o/HOM M3 OCHOBOIIONAraloMMX XapaKTEPUCTHUK CTOKOB, 0 KOTOPBIM BejeTcs
pazpaboTka Haubolee SKOJIOTUUECKH OE30IIaCHBIX CXEM, TEXHOJIOTHUHM U pa3paboTOK OUMCTKU CTOYHBIX BOJ, cOpPOC KOTOPHIX B
BOJIOEMBI 3allpellieH a IIOBTOPHOE WCIIONB30BAHUE HEBO3MOXKHO. OT0 TpeOyeT YCKOpeHMs Iipoliecca wucrapeHus. [l
HMHTEHCUUKAITIY TIpoliecca UCIIaPEHHUSI U W30JISIIMY BPEIHBIX BEIECTB OT KOHTaKTOB ¢ Guocdepoii paspaboTaHa U IpeiaracTest
TEeTMOTEXHUYECKAsT CUCTEMa M3 CBETOIPO3PAUHBIX ITOKPHITHI, KOTOPask SKOJIOTHMUYECKU M SKOHOMHYECKU IierecooobpasHa. O1o
JlacT BO3MOKHOCTB, YMEHBIIIUTh YPOBEHb 3arps3HEHHE aTMOC(epHOro BO3jyXa M IIOUB YCKOPHUTH IIPOIECC HCIIapeHUs,
HCTIONB30BATh OUMITICHHYIO 3a CUeT AUCTWULIIMY 3arPA3HEHHYIO BOJly B CUCTEME I0JIMBA TOPOJICKUX JIEPEBREB U KyCTapHUKOB B
YCIIOBUSIX JeduruTa BoJ|. PaspaGoTaHHast relrocucTeMa MO3BOIISET [IPeIOTBPATUTh UCTIapEHHE BPETHBIX BEIIECTB C TIOBEPXHOCTH
TIpy/ia ¥ THTEHCUQUITUPOBATH IIPOIIECC UCTIAPEHHS CTOUHBIX BOJI B 3aMKHYTOM 00BEME.

KntoueBble cioBa: HedTh, OHTYM, HE(TEHPOIYKTHL, CTOUHBIE BOJBL, >KapKuil KIUMAT, IIPYJ-HUCIIapUTelb, Aeduimr
PacTBOPEHHOT'0 KHUCIOPO,1a, CHOXUMHIECKHUIL TI0Ka3aTeb.
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