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ESTIMATION OF AEROTECHNICAL POLLUTION IN THE VICINITY
OF THE THERMAL POWER PLANT (TPP-3) IN KARAGANDA
ACCORDING TO SNOW SURVEY (REPUBLIC OF KAZAKHSTAN)

Abstract. Emissions of heat power facilities affect the air quality and health of the population. The estimation
of the volume of particulate matter emissions by these enterprises and the range of their transfer is of great impor-
tance. The article presents the results of an estimation of the level of air pollution in the zone of influence of the
thermal power plant in Karaganda according to snow survey data.

Identified in the study area of man-made air pollution level based on the determination of average daily dust
inflow complex with chemical elements of the atmosphere on the snow, as well as man-made structures identified in
the solid precipitate snow.

It is determined that a very high level of pollution occurs at a distance of 0.5 km from the pipes of the thermal
power plant. A tendency has been found to reduce the value of the dust load as far as the distance from the pipes of
the thermal power plant is from 0.5 to 2.5 km, which may be related to the particle size and to the process of elution
of smaller ash particles by ice dust formed when the water vapor in the smoke jet of the thermal power plant freezes.
Data are obtained on the level of accumulation of heavy metals, rare, rare-earth and radioactive elements, as well as
the associations of these elements in the solid phase of snow. The study of the real composition of solid suspended
particles in air deposited in snow showed that they mainly contain unburnt coal particles, Al-Si microspherules, Fe
microspherules and metal-containing particles.
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ToMckui MOMUTEXHUYMCCKUH YHUBEPCUTET, Poccua

OIIEHKA ADPOTEXHOTEHHOI'O 3ATPSI3HEHUS
B OKPECTHOCTSIX TEIUIODJIEKTPOCTAHLIMH (TDII-3)
I'. KAPATAHJIBI ITO IAHHBIM CHEI'OBO# CLEMKH
(PECITYBJIMKA KA3AXCTAH)

AnHoTanusi. BeIOPOCk 00BEKTOB TEILIOIHEPTETHKH BIUAIOT HA KAYECTBO BO3AYyXa H 3[0POBBE HACCIICHHC.
OneHka 005EMOB BBIOPOCOB TBEPABIX YACTHUIl 3TUMH NPEANPHATHAMHU H JAIPHOCTH HX IIEPEHOCA MMEET BAKHOE
3Ha4YeHHE. B cTaThe mpeacTaBacHBI Pe3yabTAaThl OUCHKH YPOBHS 3arPA3HEHMA BO3AyXa B 30HE BIMAHHA TEIUTIOJICK-
TpocTaHuuu r. Kaparanasl 1o JAaHHBIM CHETOBOM CBEMKH.

Ha u3yuaeMoll TeppHUTOPHH BBIBJICH YPOBEHb TEXHOTEHHOTO 3AarPA3HEHUA BO3IyXa HAa OCHOBE ONPEICICHHA
CPETHECYTOYHOTO HMPHTOKA IBLTH C KOMIUIEKCOM XHMHYECKHX 3JICMEHTOB M3 aTMoc(hepbl Ha CHE)KHBIH NMOKPOB, a
TaKoKe BBIABICHHBIX TEXHOICHHBIX 00Pa30BaHHH B COCTABE TBEPIOTO OCAKA CHETA.

OmpeneneHo, YTo OUYCHb BHICOKHH YPOBCHb 3arps3HEHUS IMPUXOIUTHCA HA paccTosHuu 0,5 kM 0oT TpyO Temio-
JNEKTPOCTAHIUY. BBIBICHA TCHACHUMS YMEHBLICHHS BEIHYMHBI NMBUICBOH HATPY3KH IO Mepe yIANCHHA OT TPyO
TeIUIoIeKTpocTaHuuu o1 0,5 70 2,5 KM, YTO MOSKET OBITh CBA3aHO C PA3MEPOM YACTHII H C MPOIECCAMH BEIMBIBAHHS
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0oee METKHX YACTHI 30JIbI JCASHOM KPYIOH, 00pa3yromeiics mpu 3aMep3aHHM BOASHOTO Mapa B JBIMOBOI CTpye
TCIIOAIEKTPOCTAHIHH. [10Ty ICHBI JAHHBIC 00 YPOBHE HAKOIUICHHS TSKEIBIX METAIUIOB, PSIKHX, PEAKO3EMETBHBIX U
PATHOAKTHBHBIX JJICMCHTOB, a TAKKE BBIACICHBI ACCOILMALIMK 3THX JICMCHTOB B TBEPIO# (ha3e cHera. M3yucHue
BCIIICCTBCHHOTO COCTABA TBEPABIX B3BCIUCHHBIX YACTHI[ B BO3AYXE, OCAKICHHBIC B CHEIC MOKA3AJI0, YTO OHH B OC-
HOBHOM COJCPKAT YaCTHIIBI HEAOMOKEHHOTO Y, Al-Si-mukpocdepyisl, Fe-mMuxpoc(epy sl 1 METAICOACPKAIIHC
YACTHULBL

KinroueBbie CJI0Ba: CHErOBOW IMOKPOB, 3arps3HCHHE aTMOC(EPhI, TCILUIOIICKTPOCTAHLIS, MHKPOIICMEHTBL,
TCXHOTCHHBIC 00Pa30BAHUSL.

Beenenne. 3arpsazHenne atMocepbl — caMbBId OCTPBIA BOMPOC COBPEMEHHOW KOJOTHUECKOH CH-
TYaIM{ KPYIHBIX PETHOHOB U roponos. O030p OTCUECTBCHHONW W MHOCTPAHHOH JINTCPATYPHI OKA3AJI, ITO
WHIUKALWS VPOBHS 3arps3HCHHUC OKPYKAOIICH CPeAbl BRHIOPOCAMH TOILTMBHO-SHEPTCTHICCKOTO KOMII-
JICKCA SIBIETCS BEChbMa aKTYAITbHbIM. MI3BECTHO, UTO HCKOMACMBIC YIIH COACPKAT B CBOEM COCTABE IIMPO-
KYIO aCCOLMAIMIO XUMHUYECKUX SIEMEHTOB, KOTOPHIC BCICACTBHE OTHOCHUTEIBHO HHU3KHX KOHLEHTPALMH
TOJYYMIA HA3BAHUC <«IICMCHTBI-IPUMECH. [IpH BRICOKHMX TeMIICpaTypax CKUTAHUS YIVICH B KOTIOArpe-
rarax TOIIMBHO-3HCPIETHYCCKHUX KOMIUICKCOB 3JICMCHTBI-IPUMECH B 3HAYUTCIBHOM CTCTICHH BEIOPACHI-
BaroTCs B arMocepy B cocrase TBepAbix uactuil [32]. Bo Bcex ¢opmax OHU CIOCOOHBI OKa3bIBATh
HCOJTArONPHUATHBIC BO3ACHCTBHS HA KMBBIC OPraHU3MbL, TOM uucie u ucioseka [22]. [Tostomy ocoboe
BHUMAHHC VACICHO M3YUCHHUIO BIUSHHS BHIOPOCOB TEILIOMICKTPOCTAHLHMI HA COCTOSHHE aTMOC(HEPHOro
BO3/yXa, KaK B HAIICH CTPaHe, TaKk U 3a pyoeskom [1-13].

B Hacrosimuii MOMEHT CYINECTBYET mpoOieMa OIMPCACICHUS HWHIMKATOPOB ISl OLCHKH BKJIana
OTACTBHO B3ATOTO MCTOYHHMKA CPCIH MHOKCCTBA B OOINME YPOBCHB 3arpsA3HCHUS OKPYIKAIOIICH cpeanl. B
OIPEICTICHHOM Mepe 3Ta MpodieMa PeIaeTcs MHOTHMH HCCICAOBATCIIMHI Iy TEM H3yUSHHS XHUMHUYCCKOTO
cocTaBa BHIOPOCOB NPEANPUATHH U AATBHOCTH HUX PACIPOCTPAHCHHS HA OCHOBE H3YUYCHHSI CHETOBOTO
mokposa [3-7]. [eoxumuueckas nHGOPMALHS CHEKHOTO TTOKPOBA MO3BOJIACT MOJIYIHTh JUHAMUKY 3arpsi3-
HCHUS 32 3UMHHH CE30H, a OXHA MPoba MO BCEH BBICOTE CHEXKHOTO MOKPOBA AAET MPSACTABICHUE O 3arpss-
HEHHOCTH 32 BECh MCPHOA OT YCTAHOBJCHHS CHEXKHOTO MOKPOBA A0 MOMEHTA otOopa mpobsl [8]. TexHo-
ICHHBIC AHOMAIWH B CHEIC MPOSBILIIOTCSA OOICEC KOHTPACTHO M XapaKTCPU3YIOT MPOCTPAHCTBCHHYIO
KapTHHY BO3ACHCTBUS HCTOYHHKOB BHIOPOCOB 0OJICE YETKO, YEM AHOMAJIMH B APYTUX MPUPOIHBIX CPEaax.

CHeroBoil MOKPOB — ASHOHUPYIOLIAS CPeJa AJIs BBISABICHUA TEXHOTCHHOTO 3arPsS3HEHUS TCPPUTOPHH,
WCCIICAOBAHMUsI KOTOPOTO B 30HE BiusiHus 00bekTOB TOK ocBemens Bo MHornx padorax [1-3]. B cHero-
BOM IIOKPOBC B 30HC BIIMSHHS TOIUIMBHO-JHCPIETUUCCKHUX KOMILICKCOB H3YUCHHC YPOBHS HAKOIUICHHS
XUMHYCCKUX 3JCMEHTOB 3aBUCHT OT COCTAaBa HCIOJB3YEMOro ToIunBa. [lo aHamu3y JUTEpaTypHBIX
JAHHBIX, BBIICICHB BO3MOXKHBIC MTPHOPUTETHBIC SJICMEHTHI — 3arpsA3HUTENN B 30HE BIUSHHS TOILTHBHO-
SHepreTryeckux KomIuiekcoB B Kazaxcrane [9,10], Poccun [2-7] u 3a pybexom [1,11].

Tlopon Kaparanna — cambiii 6opInoi ropox 00IaCTH MO HACCICHUIO M YETBEPTHIH M0 YHCICHHOCTH
HacencHust B Kazaxcrane (mociae Ammarei, Acransl u IleivkenTa). B ceBepHO# yactu ropoaa pacmo-
JIOKCH OJUH W3 KPYIHCHIIMX 3HCPrompom3Bomimux npexupustuii Kaparanguackon obnactu — Temwio-
anexrpoctanims (TOL[-3). B cBoem TtexHomormueckom mporecce TOLI-3 ucmosp3yer 3KHOACTY3CKHE
VIOJb, PACTOIIOYHOE CHIPEE — Ma3yT. JKHOACTY3CKHI yroibpHbIH Gacceiin pacmosnoxeH B IlaBmogapckoit
obmactu PecnyOmuku Kazaxcran ropog Jxubdacty3. Hemoctatok 3Toro yriist 3akir04aeTcsi B TOM, 9TO OH
BBICOKO30JbHBIH (Conee 40%), uTo CHIKACT TEIIOBOM A((EKT CHKUTAHUS YT, VBEIHUUBACT CTOMMOCTD
€ro TPAHCIIOPTHPOBKH, H COACPKUT OTHOCHTEIIEHO BRICOKOE KOJMUCCTBO MPHUMECEH.

OcHOBHbBIC TIPOM3BOACTBEHHbIC TNOKaszatenu TOLI[-3: ycTaHOBIECHHAs 3ICKTPHYECKAs MOIIHOCTh —
670 MBrT, pacnonaracmas snexTpuucckas MOmHOCTs — 506 MBT, paGouas saekTpuueckas MOIIHOCTD —
493 MBrt, BeIpaGoTKa 3meKTpodHEpruu 3,43 Mapa kBT'u, yCTAHOBJICHHASA TEIUIOBAs MOIIHOCTb —
1174 T'kan/a. BeiOpoc mpoaAyKTOB TOPEHUST MPOUCXOTUT UEPe3 ABE ABIMOBEIC TPYOBI BhICOTOH oT 100 10
168 M, 9TO MPUBOAMT K MX PACCCSHHUIO HAJ 3HAYUTCIHHOU TCPPUTOPUCH rOpoAa U €ro OKPECTHOCTCH.
KonuuecrBo kotiioB — 8 mt. [14].

C meteoponormdeckux mo3uimi BeIOpockl TALI-3 pacrpocTpaHAIOTCS Ha KHIOW CEKTOP M ONH3KO
PACIIONOKEHHBIE COLMATBHOW HHOPPACTPYKTYPhl COTJIACHO NPEOONAAAIOMIEMy HANPABICHHIO BETPA.
OcoOeHHOCTH HUPKYJISIUK aTMOC(hepbl 00YCIaBIMBAIOT MPCODIaIaHIEe FOr0-3aMa HOrO BETPA, Cro JOJIs
3a MHOTONICTHHH mepHon coctasimieT 65%. [IpoTuBomoaokHbIe BETpBI GUKCHPYIOTCS B 14% ciydasx, a
4acToTa JPYTrUX HANPABICHUH BETPOB HE mpeBbimact 7-8%.
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Jms momydeHrsT HOBBIX JAHHBIX KAUCCTBCHHOH M KOMHYCCTBCHHOM OLICHKH YPOBHS adPOTCXHOTCH-
HOTO 3arpsa3HeHus B OKpPecTHOCTAX TOLI-3 Ha OCHOBE M3YYEHHs CHETOBOTO IOKPOBA HAMH PCIIATHCH
CACAYIOIHE 3a1aun. 1) ONPCACCHUS YPOBHS MMBLICBOM HATPY3KH, 2) BBISIBICHHAC YKOJOTHUCCKH HAMOO/ICC
OTACHBIX 3JCMCHTOB-3ArPS3HUTEICH (SIEMEHTOB-HHIUKATOPOB), MUMCIOIUX MaKCHMAIbHBIC BEIHYHHBI
BEIMIAJCHHS W HAKOIUICHHUS B TBEpHOH (hase cHera; 3) OmpeneicHHUE OMACHBIX IS 3XO0POBbS METAILICO-
Jgepokamux (a3 u ux MOp(POIOTHISCKUX XapaKTEPUCTHK.

Meroauka uccaegoBanusi. B stuBape 2014 r. mpoBoamicst otO0p mpob CHErOBOrO MOKPOBA B 30HE
praustaus TOL-3 u B xuIoM parione B 2,5 KM, pacloI0KECHHOTO B IOro-3amnagHoM HampasiacHuu ot TOL[-3.
Ot60p npob npoeoammu Ha paccrosaru 0,5 kv ot Tpyd TIOLI-3 B cCBCPO-BOCTOUHOM, BOCTOYHOM, FOTO-
BOCTOYHOM, FOKHOM, 3aIaJHOM M CCBCPHOM HAIPABICHHUHU, BCEro ObLI0 oroOpano 6 mpod. B okpect-
HocTsax TOLI-3 B HampaBieHHM OCHOBHOI'O BETPOBOTO MMEPEHOCA 3arpsi3HEHUH (FOro-3amagHoe), TaKkKe
Ob1510 0TOOpaHO 7 MPo0: B CEBEPO-3amaIHOM HampasiacHHH Ha paccrosiaum 0,6; 1,5 u 2 kM; Foro-3amaIHom
HanpasjiacHuu — 0,6 kM, cesepHoM HampasiacHuu — 0,6; 1,5 u 2 km ot Tpy6. Ha Teppuropun xumoro
paifona, Haxozsmerocs Ha paccrosiHud 2,5 kM ot TOLI-3 Ha roro-zamage Oblio oToOpano 6 mpob, 1o
peryasipHoit cetu ¢ marom 500 M. Takum oOpa3om, TEPPUTOPHSL HCCIICAOBAHMUS ObliIa YCIOBHO BBIACICHA
Ha OmwkHIOI 30HY BosackcTBus TOL[-3 (0,5-0,6 kM) u ganpHiow (1,5-2 kM), JlONOMHUTEIBHO MPOOEI
otoupamu Ha paccrosuun 10 kM Ha tor ot TOLI-3 BOmu3u noc. Hockeit (ITobena), otobparno 4 mpober.
Bcero Obito otobpano 23 mpoObl. B kauectBe (POHOBBIX Y4acTKOB OBLIM BBIOpaHbI 2 TEPPUTOPUH
yaaneHHbeie OT ropoga Kaparaunzael Ha pacctosHuu 55 KM B ceBepo-3anagHoM U 80 KM B FOrO-BOCTOYHOM
HanpasjcHuAX. B kax oM (hOHOBOM y4uacTKe OBLIO OTOOPAHO 110 4 TPOOEI.

O160p ¥ MOArOTOBKY MpoO CHEra MPOBOAWIA B COOTBETCTBHH C HOPMATHBHBIMH JOKYMCHTAMH
[16-18] 1 HA OCHOBE MHOTOJICTHEIO OIBITA HCCIACAOBAHKSA CHEroBoro mokposa [1-12, 14-18]. IlpoOer
CHCTa OTOHpaNIu METOAOM IIypda Ha BCKO IIyOHHY CHECTOBOTO MOKPOBA 33 UCKIFOUCHHCM J-TH CM CIIOS
Haa nouBoi. Bec kaxmoi mpod cocraBmsn 16-17 kr. [IpoOsr moMemami B MOJMITHICHOBBIC MMAKCTH H
JOCTaBISUTH B JTaDOPATOPHIO, TAC TMOMCINAIM B IUIACTHKOBBIC KOHTCHHCPH W PACTAIUIMBAIH TIPH
KOMHATHOH TeMmeparype. 3aTeM 4acTh OTCTOSHHOM YHCTOH CHEroBOH BOAbI (5—6 1) ClIMBanach, TOraa Kak
OCTaBIIASICS YacTh BOABI OblIa mpoduisTpoBaHa depe3 6e3307abHEIC (HUIBTPBI THIA «CHHSSA JICHTA» I
MOJIyYCHHsSI TBEPAOH (a3bl CHETOBOTO MOKPOBA. 3aTeM Ha ¢uibTpe TBepAas (aza Oblia MpOCyLICHA MPH
KOMHATHOH TEMIIEPaType, MPOCEIHA Y€PE3 CHTO C JUAMETPOM SUCHKH | MM M B3BEIICHA.

ITpoGsr TBEpAO# da3bl cHera U3ydanu B 1aboparopusx MexayHapoJHOr0 HHHOBALIMOHHOTO HAYYHO-
00pa30BaTeIbHOrO IICHTPA «YPaHOBas IEOJOrua» HpH Kadeape IeO3KOIOTHH M TEOXHMHH TOMCKOro
nojauTexHuYeckoro yausepcureta. Coaepikanue 28 XHMMHYECKHX 3JICMEHTOB B mpodax TeepAoi (asel
CHEra OMNpEAC/SUIN HWHCTPYMEHTAIbHBIM HEHTpOHHO-akTuBaunoHHbIM aHamn3oMm (MHAA). Coxeprxanue
PTYTH ONPEIACIIIIOCH METOAOM OCCIUIAMCHHOM atoMHOM abcopbumu Ha mpudope "PA-915+" ¢ muponuru-
yeckoi npucraskoi "TIMPO-915" ¢ ucnonpzosanuem makera mporpamMm RA915P (TTHI @ 16.1:2.23-2000).
I'panuIa OTHOCHTENBHOM MOTPEITHOCTH AHATUTHYCCKUX METO0B cocTaBsiia 20%.

MHKpPOCKOINYECKOE M3Y4YECHHE MPOO MPOBOAMIN C MOMOILIBID OHHOKYISIPHOTO CTEPEOCKOMUYECKOTO
mukpockona (LeicaZN 4D) ¢ Buaco-mpucraBkoi. OmnpeneacHue BEIMECTBEHHOTO COCTaBa MIPOO TBEPIOH
(a3pl cHera ¢ MOCICAYIOLIMM YCTAHOBJICHHEM ITPOLIEHTHOIO COOTHOIUCHMSI BCEX MPUPOIHBIX M TEXHO-
TCHHBIX COCTABISIOIINX MPOU3BOIUIN COTJIACHO 3aMaTeHTOBAHHOU paspabotku [19]. Briisienue meran-
Jocoxepxkamux (a3 B mpodax OCYIECTBIUIM HAa CKAHUPYIOIIEM 3JICKTPOHHOM MmuKpockorne (CIM)
Hitachi S-3400N ¢ 3/1C Bruker XFlash 4010.

Macca TBepIOro ocaaka B CHCrOBOH HMpoOE CIy KUIa OCHOBOM Il ONPEAC/ICHUS MBUICBOW HATPY3KU
P.B MI‘/MZ‘CYT, T.€. KOMMYICCTBA TBEPABIX BHIMAICHHN 34 ¢IMHULY BpEMEHH Ha €IUHULYY Iwiomann. Pacuer
MBLICBOM HArpy3ku P, mposoawucs o hopmyne: P, =P,/ S - t, rae: P, — macca TBepaoro ocaaka B mpobe
(mr); S — momap mypda (M); t — KOTHIECTBO CYTOK OT HAdaia CHEroCTaBa 10 MOMEHTA 0T6opa mpos. B
MPAKTHKE KCIOIB3YETC CICAVIOMAS IPajalisd MO CPCAHCCYTOUHOM MBLICBOM Harpyske: menee 250 —
HHU3Kas CTereHb 3arpssucHust; 251-450 — cpenuss; 451-850 — Bricokast; 6oaee 850 — oucHs Beicokas [16].
BeJ'[I/IqI/IHa CPCAHCCYTOTHOIO BBIMAACHUA KAXKIAOTO MHUKPOIJICMCHTA HAa MOBCPXHOCTH CHCTOBOTO IMOKPOBa
(Pobm, mMr/xM® B CyTKH) paccumThiBaiack mo ¢opmyie [16]: Pobm=C-Pn, tae C — KOHIECHTpALHMs
3JeMeHTa B mMPoOe TBEpAo# (hasbl CHEroBOro mokposa (Mr/kr), a Pu — BCIMYMHA TBIICBON HATPY3KH.
Kosddurment xmapka xonueHrpauuu (Kc) paccaursiBany, Kak OTHOLICHHUSI COACPIKAHUS DJICMEHTA B
tBepaoM ocaake chera (C) x kmapky Hoochepst (Cy,) mo dopmyiae [20]: Ke=C/Cy, Tlocne pacuera
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COCTABILUICS TCOXUMHYCCKUN acCOLIMATHBHBIA P 3JICMEHTOB ¢ HauOombmuMu KkodddrueHTaMU
KOHLICHTPALIMN B MOPSAAKEC VOBIBAHMS, YTO XAPAKTCPHU30BAIO AHOMATIBHOCTh COJACPIKAHUSA XUMHUCCKHX
31eMeHTOB. [TOCKOMBKY aHTPOIOTEHHBIE AHOMAJIHMM Yallle BCETO MMEIOT IOIHIIEMEHTHBIH COCTaB, LI
HHX PACCUHTHIBACTCS CYMMAPHBIH IMOKA3aTelb 3arpsa3HCHUs Zcrs, XapakTepusyroomue 3hQgexT Bo3acH-
CTBUSI TPYIIIBL AIEMEHTOB: Zons = 2. Ke — (n — 1), rae n — unciao yuureiBaeMbix 3aemeHToB ¢ KKC>1.

Pe3ynbTaThl U ux o6cy:xkaeHue. Ha 0cHOBE YCTaHOBIICHHOTO XapakTepa pacHpeacaCHUs BETMYHHBL
MBIJICBOM HArpy3KH HA CHEXKHBIH MOKPOB Mo Mepe vaaieHus ot TpyO TOLI-3 Ovlam BBIAEICHEI YCIOBHO
Oomkasst (o 0,5 kM) u yeaoBHO maimbHss (1,5 — 2 kM) 30HBI BAUSHHS TEIUIOAICKTPOCTAHIIUKA. Y POBSHB
TBIJICBOH HATPY3KU HA CHEXKHBIA MOKPOB B YCIOBHO Omrpkael 30He BmustHuA TIL-3 B 4,5 — 10 pa3 Beime
aHATOTMYHOrO TMOKAa3aTens B YCIOBHO JanmbHEH 30HE. B cpaBHEHMM ¢ (JOHOBBIMHU 3HAYCHHSAMH TBUICBOU
Harpy3ku a7 ropoga Kaparaser (47 mr/a’-cyT) B yernosHo Grmkaeii 308e Bmmsans TOLI-3 HaGmozaeTes
VX TIPEBBIIICHNE B 22 pa3a, a B YCIOBHO JambHEH — ot 1,8 — 7 pas. Torga xax B COOTBETCTBHH C HOpMa-
TUBHOM Tpajalpici ypOBEHb 3aIBUICHHOCTH CHE)KHOTO IIOKPOBA BO BCEX TOYKAX COOTBETCTBYET OUYEHB
BBICOKOW CTCTICHH 3arpsisHeHus Tteppuropuu [16]. HauMvenpimee 3HavueHHE NBUIEBONW HArpy3ku ObLIO
sadukcuposaso Ha paccrosaui 10 kv Ha ror ot TIII-3, koTopoe cocrapisiet 89 Mr/(M*-CyT) M COOTBET-
CTBYCT HU3KOHM CTCNEHH 3arps3HEHUS aTtMOC(Eeprl U HEOMACHOMY VPOBHIO 3a00NEBACMOCTH HACCICHUS B
COOTBETCTBHH ¢ HOpMAaTuUBHOH rpajaunueii [16]. Ilpu cpaBHeHmn ¢ (DOHOBBIMH MOKa3aTCISIMH HAOIIO-
JacTcs MPEBBIIICHAE B 2 pasa.

HawuGospinas BeTH4MHA TBUTCBON HATPY3KH MPUXOAUTCS HA CEBEPO-BOCTOUHYIO YacTh oT TILI-3, uro
OOBICHACTCS MEPECHOCOM 3arps3HAIOIINX BELICCTB COINIACHO ITIABCHCTBYIOLIEMY HAMPABJICHUIO BeTpa. B
TOJKE BpeMsS B IOrO-3allaqHOM, CEBEPHOM M CEBEPO-BOCTOYHOM HANpPaBICHWH OTMEYACTCAd CHIKCHHE
BCJIMYMHEI TIBIJICBOU HArpy3ku B 7 pa3 no Mepe vaanenus ot TOL[-3 Ha paccrosaanm 1,5 - 2 kM.

Haubosee BbicOKHME 3HAYUCHUS MBLICBON HArpy3ku B OjrkHEH 30HE Bo3ackcTBus TOLI-3 cBszanbl ¢
TEM, UTO OoJee KPYITHBIC MBLICBBIC YaCTULB OCAKIAOTCS BO3IIC HCTOYHHKA 3arpsA3HCHUS, a 00Iee MEITKUE
MEPCHOCATCS BO3AYIIHBIMU MTOTOKAMH Ha AaibHee pacctosHue [4, 21-23]. Kpome Toro, uzsecteH addexr
BBIMBIBAHUS JICASHOH KPYIMOH TMBIJICBBIX BBIOPOCOB TEIUIOSICKTPOCTAHLUM, YTO OOYCIABIHBACT HX
ocaxaeHue BOMm3n uctounuka [21]. He nckmouaercs U BETPOBOH NEPEHOC OT OTKPBITHIX CKIAI0B VITICH
WJIH BO BPEMsI Pasrpy3KH VI

PesynpTare! cpaBHEHHS CpeHEH BEIUYNHBI IBUICBOH HArPY3KU HA CHETOBOH MOKPOB B OKPECTHOCTAX
TOLI-3 comocraBumsl ¢ ganabiME apyrux TIL (tabmuia 1).

Tabnmma 1 — CpexHecyTouHas NbUIeBasd Harpy3ka (P, MI/MCyT)
Ha CHEHBIN IIOKPOB B okpecTHOCTIX TO11-3 r. Kaparanma v pa3iiyHbIX TEIUTOMIEKTPOCTAaHI M

Table 1 — The average daily dust load (P, mg-(m? day)™")
on the snow cover in the vicinity of TPP-3 of Karaganda and others thermal power plants

TermonnexTpocTaHIHs
HapameTper TOI1-3 TOI] I'PoC-2 TOIL-2 TOIL-5
r. Kaparanma | r. [laBmogap [10] | r. Tomck [25] | r. HoBocuOupck [27] . OmMck [26]
Py 157-1446 338 73-8 118 132-267,3
Hcmomnmbayemoe chIpbe YTOIIb, Ma3yT yTOolIb yTOIb, Ta3 YIOJIb, Ma3yT YTOJIb, Ma3yT, Ta3

B mnpoGax Ovio onpeaencHo, uro Sb (Ke=35...6,6), a taxxe Ba, Hg, Zn, Cr, Co, As (Kc=1...35)
COCTAaB/ISIIOT TPYMIY 3JICMCHTOB C BBICOKHM HAKOILICHHEM 3JICMCHTOB IO CPSAHUM 3HAYCHUAM KO3(D-
($uLMCHTOB KOHICHTpauuu. MakcumanbsHbie HaxkomieHus Sb (Kc=35...25,04) Obuiu ompeacieHsl B
mpobax, otoOpaHHbIX B OmmkHEH 30HE Bo3acHhcTBusS TOL[-3 B CEBEPO-BOCTOYHOM, CEBEPHOM, IOTO-
BOCTOYHOM, IOKHOM HampasjicHusx oT TOL[-3, Takke BBIABICHO MOBBIMICHHOS HakoIicHue Ba
(Ke=21...16,51), Hg (Kc=26....12), Zn (Kc=4,77....3,71), Cr (Kc=6), Co (Kc=4), As (Kc=3,30). B mpo-
6ax, oroOpaHHBIX B xHI0U 30He T. Kaparanap!l Ha paccrosanu 2,5 kM Ha tor o1 TIOL[-3, Gbut0 onpeaeiaeHo
BbICOKOE HakomieHue Ba (Ke= 16,51), Sb (Kc=13,81), Hg (Kc=7). B noc. Hockeii (ITobeaa) ompeneacHo
MOBBIIIICHHOEC OTHOCUTEIBHO Kiapka Hoochepsl coaepxanus Ba (Ke= 16,17), Sb (Kc=6,61), Hg (Kc=5),
As (Kc=3,08) u Zn (Kc=3,71).
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