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MOP®OMETPUYHO-MIHEPAJIOI'TYHI OCOBJUBOCTI IIMJIOBOT'O 3ABPY/IHEH-
HSI ATMOC®EPH B 30HI BILUIUBY TPUIILJIbCHKOI TEC

Y ecmammi nasedeno pezynvmamu 0ocniodceHHs OUCHePCHO20, XIMIUHO20 CKAA0Y Ma MOPHOMEeMPUUHO-MIHEPALOIYHUX 0COOAUBOC-
meil nuy 30au eunecennss Tpuninocokoi TEC. [Ipoananizosano ananimuyui OaHi wjoo0o emicmy CyCHeHOO8AHUX YACMOYOK 8 amMO C-
gepromy nosimpi ¢ mexcax sonu enaugy TEC (10 km). Jocrionum mamepianom cuyeyeas nun, gioiopanuil 3 nogimps ma 3 n0GepxXHi
auems pocaun wupuyi (Amaranthus). ¥V x00i 00ciodcents 6CmMano61eHo, Wo CYCHeHO08aHI YacmouKu, HeOupeperyitiosani 3a cKia-
00oM, S81510Mb COO0I0 Nepesaxcho OpioHooucnepcHi (menwe 10 mxm) dpaxyii cunikamie (anoMoOCUnixamie), KpUCmanié cipku (cyiv-
@iois, cynvgpamis), OKCUOIE YUPKOHIIO 3i GKIIOUEHHAMU MIOT, HAMPIIO, KALII0, KATbYII0, MASHII0, CIDKU, XA0DPY, NOOOUHOKUMU GKIIOYEH-
Hamu gpocgpopy ma ¢pmopy. Dopma nUI0BUX YACMOUOK NEPEBANCHO KOH2IOMEPAMONOOIOHA 3 HATMUNAHHAM OPIOHUX YACTNOYOK PIi3HOT
Gopmu — 6i0 ideanvHo chepuuHnoi 00 YIAMK060i 3 2ocmpumu Kpasmu. Bmicm diokcudy kpemnito y xXimiyunomy ckaaodi nuiy cazae 70-
20 %. Haasnicms yupKoHilo ma «peaxmueHo2o KpemHesemy» y cKiaoi 00Cuioncy8ano20 nuiy niomeepoicye 1io2o nepesalcHo mexmo-
eennutl eenesuc. Adoce «peaxmugnuil kpemnesemy (=Si-) mooice ymeoprosamucs auuie 6HACTIOOK 8UCOKOMeMNepamypHoi o6pobKu
Keapyosux yacmok. Keapyosi aepozonvri yacmouku, ymeopeui nio vac 320psHHA 8Y2ilis, AKMUBHO 83A€MOOIIONb 3 2A3aMu, KUCILO-
mamu, 8aHCKUMU MeMAIAMU 3 YMBOPEHHAM «K8APYOBUX MIKDOKOHMEUHEPI8», W0 NepeHoCams mokcuuni pevosunu. Ilompanaaouu 6
Op2amizm HOOUHU, YACMOUKU KEAPYY NPUHOCAMY HA CE0Il NOBEPXHI CHONYKU, AKI € CUTbHUMU MOKCUHAMU, KAHYEPO2EHAMU | Mymaze-
Hamu. A 2ocmpi ynamku KpUcmanie Keapyy 6UKIUKAIOMb MEXAHIYHI NOWKOONCeH s mMKanuK opeanizmy. Tlun 3onu eunecenns Tpunine-
covkoi TEC sasnae icmommuy exonoeiuny nebesneky Ons HaceieHHs ma pocaunnocmi 10-km 30nu. Ineansayis nuny 100UHON0 GUKIUKAE
PO3BUMOK 3AX60PI06AHbL OUXANLHUX WAXIe, a came: Pibpo3y, epanynvomu, cunikozy. Ocaddicents nULy 301U 6UHECEHH HA NOBEPXHI
JUCMsA npu3600Ums 00 8cuxanus pocaunu. OckinbKu 6i0102IYHO AKMUBHUL KPeMHIl Y CKAadi nuty éede 00 YMEOPEeHHs ) MKAHUHAX
JUCMA KATbYIl-CUTIKAMHUX MIKDOCIMAASMIMIE, K NEPeKpusarms nPoOUxu.

Knrouogi cnoea: 3abpyonenns nosimps, nun, sona eunecenns, Tpuninocoxa TEC, cunikamu, okcuou yupkomiio, «peakmusHull Kpemie-
3emy.

Beryn

BupoOHHITBO eNeKTpOoeHeprii NUISIXOM CITaTIOBaHHS Op-
TaHIYHOTO TajluBa — TMOTY)XHE JDKEpeno 3a0pynHCHHS
noBiTpsiHoro Oaceiiny. Ili yac cnanroBaHHS PigKOro Ta
TBEPZOTro MajnrBa B aTMochepy HaIXOASTh Ia30aep030iib-
Hi BUKU/IH, SKi B3aEMOJIIOTH 3 aTMOC(EPHOIO BOJIOTOO Ta
BUIIaJal0Th HAa 3€MHY IIOBEPXHIO Y BHIJISI KHUCIOTHHX
JIOLIIB Ta MUJIOBUX arjioMepaTiB, IO MICTATh PEUOBHHH B
TOKCHYHHUX KOHIEHTpamisax. OcoOnMBO HEOE3MEYHUM €
BIUIUB TBEPJMX KOMIIOHEHTIB aepO30JIbHUX BHUKHIB €He-
preTHYHuX 00’€KTiB, a came Mty (TBEp/i YacTOYKU po3-
MIpOM BijI CyOMIKPOHHHX J0 75 MKM), IO MPU3BOIUTH JI0
HETaTUBHHUX CKOJIOTIYHHX Ta MEIHMKO-O10NOTIYHUX edek-
TiB (TOTipImIEHHS MPO30POCTi aTMochepH, 3pOCTaHHS 3a-
TIBHOT 3aXBOPIOBAHOCTI, CHENMUIYHUX Ta JETATBHUX
3axBOproBaHb) [14]. JloCHiKEHHSIMH PHU3UKIB BILUIUBY
rocnogapcekoi mistmeHOCTI TEC Ha 3710poB’s HaceleHHS
BCTAaHOBJICHO, III0 Cepell YCiX PEeYyOBHMH Y CKIaJi TEXHO-

TCHHUX BHKHIIB B aTMOC(epHE IOBITPS, KOHICHTpPAMii
SIKMX € TOKCUYHHMH, NPIOPUTETHA POJIb HAJEKHUTh TBEP-
JIIM CYCIIEH/I0BaHUM YaCTOYKaM, MEHIIOIO0 MipOO — JIi0K-
CHIly CIpKH, OKCHJaM a30Ty, OeH3(a)mipeHy Ta CHOoJIyKaMm
cBuHIEO [20-23]. IHramsuis nuity ByriibHOT 3004 3 KOH-
neHTpauiero B arMochepHomy moitpi 0,10-0,15 mr/m>
MOX€ YMHHUTH HETaTUBHHUU BIUIMB Ha 3JJ0POB’S JIIOAMHH
[7,19].

Xapaktep O0i0JOTIYHOTO BIUIMBY TEXHOTEHHOTO
Ty, mo Hajaxoxute B atMoctepy Bin TEC, 30kpema
(diOporeHHun, ajJepreHHuH, MOAPA3HIOIYUA Ta TOKCHY-
HUH, BU3HAYAETHCS HOTO (Pi3MKO-XIMIYHUMH XapaKTepucC-
tukamiu [17]. YV poborax [4, 7, 9, 17, 20-23] migkpeciro-
€THCSI BAXKJIMBE TiTi€HIYHE 3HAYCHHS JAMCIIEPCHOCTI MTHIIO-
BUX 4YacTodok. OcoOmuBO HeOe3MeuHi YacTOYKH pPO3Mi-
pom menire 10 Mmxm (PMyg), SKi mOTpaIusiTeh B Oprafizm
moauau. Yactouku 3 posmipom Bix 10 mo 2,5 MM 3a-
TPUMYIOTBCS CITU30BHMH OOOJOHKAaMH HOCOBHX XO[IB, a
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MeHIIe 2,5 MKM MOTpPAIUISIOTh B JIETEHI NpU JuXaHHI (He
BiI(UTBTPOBYIOTECS BiM TIOBITPs), @ TaKOXK HE BHUMHBA-
IOTBCS 3 TOBITPS JomamMu. Takok pO3pi3HSIOTh aKTHBHI
aepo3071i, MO 37aTHI MOTPAIUIATH B KIITHHHA OpTaHi3MYy,
3aJIy9aTHCs B IPOLECH KPOBOOOIry Ta IIPOBOKYBATH Pi3HI
3aXBOPIOBaHHA, MepexyciMm, cepueBo-cynuHHi. [lacuBHi
aepo30Jii, YaCTOYKH SIKMX aKyMYJIOIOTbCS Ha CTiHKax
OpraHiB JUXaHHS, MOXYTb BUKJIUKAaTH PO3BUTOK IaTOJIO-
rii cHCTEeMU TUXaHHS.

[TuranHs 610JOTIYHOTO BIUIMBY XIMIYHOTO CKJIa-
Jly Ta PO3YMHHOCTI IIITy € MEHII BUBUYeHUM. OJHaK BCTa-
HOBIICHO (paKT HAJXOPKEHHS XIMIYHUX €JIEMEHTIB y TOK-
CHYHUX KOHIICHTPAIliSIX B OPTaHi3M JIOACH, IO MPOXKH-
BatoTh B 30HI BIumBY TEC Ta po3BUTKY y HUX 3aXBOpIO-
BaHb [7, 12].

[Ipu cnamoBaHHi ByTi/UIL B atMocdepy Hamgxo-
JIATh OCOOJIMBO HEOE3MEUHi IS OPraHi3MiB KBapIOBi ae-
PO30JI1i, yTBOPEHi TOCTPOKYTHHUMH 4aCTOUYKaMH T0/piOHe-
HOT'O KBapily MiKpOHHUX Ta CYOMIKPOHHHX PO3MipiB.

[Tpu 3ropsiHHI ByrijuIs OBEPXHS KBapLOBHUX 4Ya-
CTOYOK MOKE MOJU(]IKyBaTHUCS METAHOJIOM 3 YTBOPEHHSIM
3B’s13ky =Si—-O-CHj;. Ilomanbiia BHCOKOTEMIIEpPATypHA
00poOKa CYMPOBOIKYETHCS YTBOPCHHSAM «PEAKTUBHOTO
KpeMHe3eMy» =Si—, SKHii Ma€ BHCOKY XeMOCOPOIiiHY
AKTHBHICTb YHACIIIIOK PO3PHBaHHS HEHACHYCHUX 3B’ SI3KIB
[13]. AxruBauis noBepxHi 4acto4ok SiO; 3 yTBOPEHHIM
«PEaKTHBHOTO KPEMHE3eMY» BeJe J0 aKTHBHOI B3a€MOJIil
3 HEI0 TOKCUYHHX Ta3iB, MapiB, KACJIOT, BAXKKUX MCTATIB 3
YTBOPEHHSIM «KBaplLIOBUX MIKPOKOHTEHHEPIB», 11O Mepe-
HOCSITh TOKCHYHI pedoBunu [4, 15].

OnHak rojoBHy HeOe3NeKy NpH yTBOPEHHI KBa-
PILIOBHX aepo30JIiB SBISIOTh HE JOMIIIKH, SIKI HEepeHO-
CSITBCS a€PO30JIBHOIO YaCTOUKOI0, HeXall HaBITh TOKCHYHI,
a HasBHICTh B OOOJOHII IIi€i YacTOYKH OO0ipBaHUX
3B’s13kiB (“dangling-bonds™) Ta iHIIMX HOBEpXHEBHX Jie-
(eKTiB, sIKi YCIaJKOBYIOTh CTPYKTYPY MaTpPUUHOTO Mare-
piany [3, 10]. BaxaeTscs, mo nedextn 000I0HKH aepo-
30/1bHOT YacTOYKM 3a NEBHHX YMOB OepyThb aKTHUBHY
y4dacth y (OpMyBaHHI BIJIbBHUX paaukaliB abo Oesmoce-
penHBo, ab0 K KaTami3aTopu BiNMOBiMHUX peakuiil. [Ipu
FOMY HaBITH XIMIYHI peakmii 3a y4acTi0 HeHTpalbHUX
PEUYOBHH Ha TIOBEPXHI aepO30JIiB MOXKYTh MPU3BOJUTH 10
X KaTaJiTHYHUX TEepPEeTBOPEHb HA TOKCHYHI CIIOIYKH, SIKi
MOTPAIUISIOTH B OPTaHi3M JIIOJMHU NPH BAWXaHHI aepo30-
JB.

KBap1ioBi aepo30JibHI YaCTOUKH MOTPAILISIOYN B
OpraHi3M JIIOAWHU NPHHOCITH Ha CBOIH IIOBEPXHI CIIONY-
KM, SIKi € CWIIbHUMHU TOKCHHAMH, KaHIIEPOTEHAMH 1 MyTa-
reHamu. A 0Ge3Mocepe/iHbO caM KBAapIl y JIETEHSX BUKIIH-
Ka€ IOCJIIOBHI KIiTHHHI 1 0loxiMiuHi 3minu. HaBiTh He-
BEJIMKI HOTO KUIBKOCTI MOXYTb CHPUYMHHMTH MEXaHIuHi
TIOIIKO/DKEHHSI TKAaHWH OpraHi3My (TOCTPHMH YJIaMKaMHu
KPHCTAJIB KBaplly), IO 3pEIITOI0 ITPU3BOIUTE IO CHIIIKO-
3y. KBapi Bakko BHBOJMTBCS 3 OpraHi3My 1 BHACIIJOK

LILOT'O MOXE€ TPUBAIHMIA Yac MPOJIOBKYBATH AECTPYKTUBHO
BIUTMBATH SIK Ha EMITEINiH, TaK 1 Ha aJbBEOJSPHI Makpoda-
TH.

[MuToMa yacTka MUy y CTPYKTYpi aTMOC(hEpHUX
BHKHIIB TBepAonanmmBHUX TemmoenekTpocranmiin (TEC)
Moske ckmagatu monan 30 %. [17]. Kinpkicte mmiy, mo
BUKHUJIAETHCS, 3aJIeKaTh BiJ CKJIAJy TajuBa, THIY 1 Tep-
MiHy eKcIuTyaTtalii CHaJIoBaJbHUX Ta 30JI0YJIOBIIOBAJIb-
HHUX YCTaHOBOK. HasiBHICTH BUCOKOIMCIEPCHUX YaCTOK Y
MIPOJXYKTaX 3rOPSHHS MaJuBa — OCHOBHA IIEpENoHa Ha
LUIIXY OYMILEHHS AMMOBUX ra3iB. Cy4acHUl iH)XE€HEpHO-
TEXHIYHUH PIBEHb PO3BUTKY TCIIIOCHEPTCTUKH HE J03BO-
JIsi€ TIOBHICTIO OYMCTUTH BUKHIY Bifl ITMITY, aJe MOXe ic-
TOTHO 3MEHIIHUTH X BMICT. 30KpeMa 3aCTOCYBaHHSA TeX-
HOJIOTi] YmcTOoro cmamroBaHHA BYrinmt (clean coal) Ta
30JIOBJIOBIIIOBAYiB 3 MOKPHM THIIOM OYHIICHHS TUMOBHX
rasi..

BiTun3HsHI eHepro0I0Ky Mpaliol0Th 3 KOTIaMHU,
BUroToBIeHNMH 11e Y 60-80-X pokax MUHYJIOIO CTOJITTS,
PO3paxoBaHMMHU Ha CIATIOBAHHS SKICHOTO BYTIUISA 3 HH-
3bKMM DIBHEM 30JIbHOCTI (TemioToro 3ropsHHs 6 600
KKaJI/KT, 30JIBbHICTIO 10 17 % 1 BMICTOM cipku He OinbIie
1% [18]). SIkicTb €HepreTMYHOTrO BYTLLIA, SIKE Hapasi
cnamoioTh ykpaincbki TEC, He mocsrae IpOEKTHHX 3Ha-
YEeHb 1 XapaKTepPH3YEThCS 3HIKEHOI0 KaJIOpiHHICTIO Ta
T ABHUIIEHOIO 30J1bHICTIO. Tak, KaJopiiHICTh BYT1LIS, SKE
naniiinuio Ha TEC HAK “Eneprernuna kommnanis Ykpai-
Hu” 2010 poky, craHoBMna jume 5 277 KKaJI/Kr 3a 30J1b-
HocTi 22 %.

TexHosorii 30JI0BJIOBIIOBaHHS MalOTh HENOCTa-
THHO BUCOKHMH TEXHIYHMH PiBEHb, OCKUIBKH IXHS MOAEp-
Hi3allis 3a3BHUYail HEMOXIIMBA 4Yepe3 HEeCYMICHICTh i3 3a-
CTapUIMMHU TTapOBUMH KoTiIaMd. Ha HU3BKOMY piBHI 3a-
JIMIIAIOTHCS TEXHOJIOTI TPaHCIOPTYBaHHS, 30epiraHus Ta
BUKOPHCTAHHS 30JIM Ta [IUIAKY.

HasBHICTP TEXHONOTIYHUX TPOOIEM 3YMOBIIOE
HIOpivuHE TPOJYKyBaHHs B aTmochepy eHeprodiokamu
onniei TEC Bix 36 mo 77 THC. T TBEPAUX CYCIIEHIOBAHMX
yacTouok [7], mo mpubmusno y 5-30 pasiB mepeBuinye
craufapta €C [8], a TEIUIOBI eIEKTPOCTAHIIIT JIUIIAIOTHCS
OCHOBHHM BaJIOBUM 3a0py/HIOBa4Y€eM IMOBITPs B Y KpaiHi.

Bucokuii piBeHb MUIOBOTO 3a0pYAHEHHS aTMO-
cdepu B 30HI BBy TBepAonanmuBHuX TEC sBiste icToT-
HY €KOJIOTIYHY HeOe3IleKy Ul HaceleHHS, meperycim, y
CEHCl PHU3MKY 3aXBOPIOBAaHb IUXaJbHOI CHCTEMH Ta CHC-
TeM KpoBooOiry. biosoriunuii BINIMB NIy BU3HAYAETHCS
Horo (i3MKO-XIMIiYHUMH BIACTHBOCTSIMH, CaMe€ TOMY aT-
MOT€OXIMIYHI JOCTIKEHHS MUIOBOI (paKiii 37e01IbI10-
0 € BU3HAYAJIBHUMH JJIS TITi€HIYHUX OINHOK BIUIUBY
BukuaiB TEC Ha 310poB’st HaceTIeHHs.

Mertoro naHoi poOOTH € BHUBYEHHS MOpdoMeT-
PUYHO-MIHEPAJIOTIYHUX OCOOJIMBOCTEH MUy OaraToKoM-
MIOHEHTHOTO CKJIQAy, IO HaJXOIWTh y MOBITpSHHUN Oa-
ceiin Big Tpunimsebkoi TEC.
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O0’ekT i MeTOaHM TOCTITKEHD

Cknao nansa Tpuninoecokoi TEC ma cmpyxmy-
pa euxuodis. Tpuninecbka TEC (M. Ykpainka, OOyXiBCh-
KA{ paiioH) i3 BCTaHOBIIEHOIO MOTyXkHIicTI0O 1800 MBT €
HaOLIBIINM €HeproTeHePYIOYHM 00’ €KTOM Ha TEPHUTOPIi
KuiBcpkoi o6macti. Y CTpyKTypi HamuBHOTO OanaHCy me-
peBaxkae BYriuisl (JIOHEUBKUH aHTPALMTOBUH IITHO —
omu3pko 80 %), Ha mpupomHuil raz npumnanae no 20 %;
ma3yt — 0,1 [6].

MacoBuii BMICT 30111 (Ad) y BYTUJUIl MOXe csira-
™ 30 %, 3arajJbHUl BMICT CIpYMCTHX CIOJIYK (Std) -
1,5% [11]. 3a Takux eHEPreTHYHHX XapaKTEPHCTHK BU-
KOITHOTO TajIMBa, CTYIiHb NEPEX0Ly OKPEMHX EIEMEHTIB
y TIOBITpSI, IPM CHAITIOBaHHI HA TEXHOJOTIYHOMY 0O0an-
HauHi Tpuminscekoi TEC, nocsrae 80-90 % Bix ix 3ara-
JBHOTO BMICTY.

VY cknani Bukunis Tpuninscekoi TEC B aTMoc-
(bepy nepeBaxaroTh okcuau cipku (52,2 %), pedoBHHU Y
BUIIISI/II CYCTICHAOBaHUX TBEPAMX 4acTo4ok (37,2 %) Ta
okcumu azoty (10,1 %) [5].

VY cknani muity, 0 BUKUAAETHCS B aTMOChepy,
MepEeBaXKAIOTh YAaCTOYKHU MUITY po3MipoM MeHmie 10 MM,
BMICT SKAX B aTMOC(EpHOMY TOBITpPi 30HH BIUIMBY TEII-
JIOBHUX eJEKTpOoCTaHmid craHoBuTh 85-95 % [9, 12]. Ce-
pen HuX ToHKoAucnepcHuit mmin (<PM,s) y BukKumax
Tpuminecekoi TEC, cxmamae 36 % (maibke 27,6 Tuc.
1/piK) [S]. ¥ 6araropiunomy po3piszi (2001-2014 pp.) 00-
CSATM BUKHUIIB JAPIOHOAMCIEPCHUX MHIOBUX YaCTOYOK
ICTOTHO HE 3MIHIOIOTBCS i B CEPEAHBOMY CTaHOBJIATH
19,64+22 % THc.T Ha pik. TakuM YMHOM, MMIIOBE HaBaTa-
JKEHHsI Bil poOOTH eeKTpOCcTaHLil Moxe OyTH OLIHEHO Y
20-25 1/pix Ha 1 kv’ 10-kM 30HH BIUTHBY TpPHITLIBCHKOT
TEC (po3Mip 30HH BILIUBY OOIPYHTOBaHO B poboTi [6]).

VY ckiazi 300U BUHECEHHS TOMIHYIOTH KPEMHIH,
ATFOMIHIA Ta 3ali30, BMICT CIIONYK PEIITH METajiB Mae
MANOPsIIKOBaHe 3HaueHHs (Tabum. 1).

OCHOBHY Macy 30JIbHOTO 3QJIMIIKY YTBOPIOIOTh TEPUICHHI
MiHepajau BYTiUISl — aJIOMOCHJIIKaTd Ta iH. Y mporeci
TOpiHHS MiHEpaJibHI KOMIIOHCHTH 3a3HAIOTh TEPMOXIMiy-
HUX IIEPETBOPEHb: DPO3TPICKYBaHHsS — IUIABJICHHS —
YTBOpEHHs chepornoiOHUX Kpareib — BUTOPaHHs opra-
HIYHOT MacH — YTBOPEHHS PILAKUX Kparemb (Mikpocdep).
[NonepenHiMKM NOCIHIIKEHHSIMH BCTAaHOBIICHO, IIO OCHOB-
HUMH KOMITOHEHTaMH (ha30BO-MiHEPAIBHOTO CKIIaTy MiK-
pocdep € ckiodaza, MyIIiT Ta KBapIl, sKi GOpMyIOTECS B
MIPOLIEC] MBUAKOTO IIABJIEHHS aJIOMOCHIIIKATIB B IPOIe-
ci ropiaas. Ilpn oMy BMICT KpeMHE3eMy IpsSMO IPOIIOo-
puiitanit po3mipy Mikpocdep. YacTOUKH 3011 BHHECEHHS

PO3MipOM MEHIIIE 5 MKM SIBIISIFOTh COOOI0 YJIaMKH aJFOMO-
CWTIKaTHUX Mikpocdep Ta IMHUCTUX MiHepamiB [11].

Tab6auus 1. PewoBunnuit ckian 3omu BuHeceHHs Tpuminbebkoi TEC
[11], %
Table 1. Material composition of fly ash from Trypilska TPP [11], %

HalimenyBanus 0

%
CHOIYK
SiO; 54,20
TiO, 1,12
AlL,O; 22,42
Fe,0; 12,32
FeO -
CaO 3,33
MgO 1,92
MnO 2,00
K0 2,90
Na,O 1,07
P,0s 0,44
SO; 0,29
Brpatu HPI/I po- 2773
KaJIOBaHHI

Memoou docnidscens. XiMidHHIA CKIal Ta MOP-
(oMeTprYHO-MiHEpaJIoriyHi 0COOIMBOCTI TOHKOIUCIIEP-
cHoro nwity arMmocepHux BukuaiB Tpuminecbkoi TEC
aHawi3zy,
CHEKTpOMETpii 3 IHAYKLiHHO 3B’s13aHoi0 Imra3moio (ICP
MS) Ta Ha CKaHYBaJbHOMY EIEKTPOHHOMY MiKPOCKOIIi
JEOL JSM-6490LV.

[IpoGoBinOupanHs Iy Ha
MIKpOCKOMIUHI mociimkeHHs nposoamiocs 04.08.2016 p.

BU3HAYAIUCA METOJAMU  XIMIYHOI'O Mac-

CJICKTPOHHO-

B ¢. Tpuniwist 3a 3,1 kM Bij Jokepena BUKHIY, Ha Mexi |
ta II 30uu BBy TEC (puc. 3). Touka Bigdopy 3 Koop-
auHatamu 50°06°44,5”° nn.m. 30°46°25,7°° c.u., posra-
HI0OBaHa 3 MiABITPAHOrO OOKY Bia [pkepena BUKuay. Ha
¢dororpadii (puc. 1) inenTudikyerses mend Oinoro am-
My Bixg Tpuminscbkoi TEC. HampsiMok BiTpy mpoTsrom
poOOBiAOMpPaHHS MiBHIYHHM, TiBHIYHO-3aXiTHUH, IIBHI-
Kicth BiTpy 1-3 M/c, TeMneparypa nositps 24-28 °C, Bin-
HocHa Bostoricte 35-50 %, armocdepHuit THCK 749 MM.
Ha micmi mpo6oBigOupaHHs pyX aBTOTPAHCIIOPTY BiACYT-
Hiif, 32 BUIKOCTI BiTpY 1-3 M/C BTOpHHHE MHJIOBE BITPO-
BE MiJHIMAHHS] 3 36MHOI MOBEPXHi J0 BUCOTH IPOOOBIiI-
6upanns (1,5 M) mpakTUYHO HE BiAOYBAETHCS.
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Puc. 1. Micue npo6osinbupanus muny (touka TSP, mokasano crpin-
Ko10). Y mentpi ¢ororpadii — O6immit mreii¢ aumy Bixm Tpuminbcbkoi
TEC.

Fig. 1. Dust sampling point (TSP point, indicated by an arrow). In the
center of the photo there is a white plume of smoke from Trypilska TPP

Martepiamom st TOCTiIKEeHHS OyB TIHJI, BiiO-
paHmii 6e3mocepeIHBO 3 aTMOC(HEPHOTO MOBITPS HA BiJC-
TaHi 3,1 KM Bij JoKepena BUKHIY; TTHJI, 3MUTHI 3 TIOBEPX-
Hi 3eneHoro nucTs wupuii (Amaranthus) ta 3pasku aucts
31 BCOXJMX POCIHUH. [Inmn i3 mMOBEpXHI 3€J1E€HOro JIHCTS
LIMPULI 3MHUBAJIM TUCTHUILOBAHOIO BOJIOIO, LEHTPHDYTY-
BaJIM, BUCYIIYBAIA B €KCHKATOpPi HaJ OE3BOJHUM XJIOPH-
JIOM KaJIbI[i{0, MPOMUBAIIA ETHIOBHUM CIHPTOM, BHUCYIIY-
BaIM Ta 030JII0BaIM 3a Temmeparypu 350+50 °C. Cyxe
JIMCTS 030J10BaiM 3a Temneparypu 350+50 °C. Minepa-
JBHY YaCTUHY AOCHTIDKYBAIN Ha BMICT Makpo- Ta MiKpoe-
JIEMEHTIB (HATpir0, KaJlilo, MAarHilo, KaJbllilo, 3aji3a,
QTIOMIHII0, KPEMHIIO 3arajibHOrO Ta 0i0JIOTIYHO aKTHBHO-
ro, BaHAiI0, XPOMY, HIKEIIO, Miji, I[MHKY, T'€pMaHilo,
LUPKOHIIO, KaJIMil0, CBHHIIO, TOPilO, ypaHy) MeTOJIaMu
XIMIYHOTO aHaNi3y, MAac-CIEKTPOMETpil 3 I1HIYKIIHHO

3B’S13aHOI0 IDTA3MOI0. 3pa3KH MIITY, a TAKOXK JIUCTS BCOX-
JMX POCIMH BHBYAIH Ha CKaHYBAJIBHOMY €JICKTPOHHOMY
MiKpPOCKOTII.

Puc. 2. JIucts mupwii, BkpuTe ApiOHOIMCIEPCHAM ITWIOM (a, 6), MacOBE BCUXaHHs POCIIHMH IIUPHIII (B, T).
Fig. 2. Amaranth leaves covered with fine dust (a, b), mass drying plants of amaranth (c, d)
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PesyabTaTn Ta ix 00roBopeHHs

Jlucnepcnuii cknad ma mopghomempuyni ocooau-
séocmi nuzay. Ilob6mm3y micus mpoOOBiTOMpaHHSA HA JUCTI
mupuii (Amaranthus) ineaTudikyersest cyrinpHuin O6immit
HauiT (puc. 2 a, 6), IMOBIpHO, — Imap IPiOHOANCIIEPHOTO
MIUITY, 9aCTOYKH SKOTO Ha JOTHUK HE BiIUYBAIOTHCS, MPHU
JIETKOMY TepTi HOKPHUTTS CTHPA€EThCs, JHCTS HaOyBae
NIPUPOJTHOTO 3€JIeHOro Kojdbopy. Ilepudepis BKpUTHX
IIUJIOM JINCTKIB BKPUTa YOpPHUMH IuisiMamu. Criocrepira-
JIOCSL MAaCOBE BCUXAHHS IMUPHUI (pHC. 2 B, T).

AHami3ylouH eNeKTPOHHOMIKPOCKOMIUHI 3HIMKH
BigiOpaHuX mpo0 Mty mpH 301IbIIeHH] B 55 pasiB (puc. 3
a), MOKHa 3pOOUTH BHCHOBOK, IIO IEpPEeBaYKHA OLIBIIICTH
(70-90 %) iHaMBiMyamBHUX MIJIOBUX YaCTOYOK € IPiOHO-
IUCTIepCHUMHU 3 po3mipamu MeHme 10 Mxm. YacTodxu

MaloTh pi3Hy GopMmy — Bix ifeansHo cdepuunoi (puc. 3
0), ymaMKoBOi 3 TOCTpUMH Kpasmu (puc. 3 B), amop¢HOL
cruTyTaHo-HUTYacToi (puc. 3 1), ronkononionoi (puc. 3 )
JI0 KOHTJIOMEpaTiB APiIOHMX YaCTOYOK PO3MIpOM MEHIIE
1 mxmM (puc. 3 e) Ta po3mipu (Big nx10% 1o nx10* Mxm).
KonrnomepatnBHa OyqoBa OUTBIIOCTI YaCTOYOK SIBIISIE
coboto apiOHoamcnepcHi (pakuii nmwity, SIKi 3IHIUIACS
MiXk co0010 a00 HaJMMILIM HA OUTBII KPYIHI yacTouku. He
BUKIJIIOYEHO, 1110 KOHIJIOMepallis ApiOHOANCIIEPCHUX Yac-
TOYOK YacTKOBO BinOyJyiacs B Ipoleci MpoOOomiAroTOBKH
NP BUCYIIYBaHHI NpoOM (A 3amoOiraHHs 3JIMIaHHS
YaCTOYOK y AUCTHIBOBAaHY BOIY, depe3 SKy MpOKadyBa-
J0cs TOBITPSA, momaBanu 01m3pko 30 % eTHIoBOTO CHHIp-

Ty).

X19,000 1pm
o o

Puc. 3. EneKTpOHHOMIKPOCKOMIYHI 3HIMKH YaCTOYOK: a) IpH 301bIIeHH] B 55 pasiB; 0) ineanbHoi chepudnoi Gpopmu; B) KPYIMHOYJIAMKOBHX 13 TOCT-
PUMH KpasiMu; T) aMOp(HOI CITyTaHO-HUTYACTOI POpMH; ) TOIKONOAIOHOT (hOPMU; €) KOHIIIOMEPATONoNiOHOT OyI0BU PiOHOJUCIEPCHUX YaCTOYOK

po3MipoM MeHIe 1 MKM.

Fig. 3. Electron microscopic images of the particles: a) with an increase in 55 times; b) an ideal spherical shape; c) large-scale with sharp edges; d)
amorphous confused-filamentous form; €) needle-shaped; e) conglomerate-like structure of finely divided particles of less than 1 pm.
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Ximiunui ma minepanoeiunuii cknao nuny. Joc-
JKSHHS e/leMeHmMH020 CKAAdy 9acTOUOK Ty CBITYUTH
po X HEOMHOPITHHUI CKiax. BibIIiCTh YacTOUOK SIBIISIE
c000f0 (parMeHTH CHIIIKATIB i3 BKIIOUECHHIMH IIEpeBak-
HO OKCHIHHX CIIOJIYK HIHPKOHIIO, Mili, HaTpilo, Kalilo,
MarHifo, KaJibllifo, ATOMiHi0, Ta cipku (puc. 4-7).

[IpakTU9YHO BCi CHIIIKATHI YaCTOYKH MArOTh KOH-
rJIoMepaTuBHy OynoBy. Ha moBepxHi KpyHmHHX YJaMKiB
cuiikariB po3mipoM 100-300 MKM HaJHIIAIOTh KpUCTaIN
cynbdiqy HaTpilo, 110 YTBOPIOETHCS TMPHU 3rOpPaHHI
Kam’siHOro Byrimis npu Temneparypi 900 °C (puc. 4),
IpiOHI crimikaTHI (aJFOMOCHITIKATHI) YaCTOYKH HETpaBU-
JBHOI 3ipKOMOAIOHOT (POPMHU 3 TOCTPUMHE KiHISIMHA (pO3Mi-
paM¥u Bifl ZECSATUX YaCTOK JIO JAECATKIB MIiKpOHiB) (pHc. 5),
¢dochary xampmiro (puc. 6). piOHI wacTouku (MeHIIE
10 MxM) cuitikaTHOI (QTFOMOCHIIIKATHOI) MIPUPOIH MAIOTh
HeNnpaBWIbHY (GopMy 3 TOJKOMONIOHUMH FOCTPUMH Kpasi-
MU (puc. 5). Takox Ha 3HIMKax iAEHTH(DIKYIOTBCS criede-
Hi IpiOHOAMCIIEPCHI KOHTJIOMEpaTH Ha OCHOBI XJIOPHIIB,
Cynb(imiB, OKCHIIB MiJli, IUPKOHIO, MArHIIO Ta CHIIIIIO.

Coepuuni yactouku npaBuibHOI popmu (puc. 3
B) po3mipamu Big 0,5 mo 30 MKM MalOTh iCTOTHO aJIOMO-
CHIIIKATHY CTPYKTypy 3 BaroBuM BwmictoM Si0O; -—
53,93 %, Al,O3 — 23,41 %.

Ha enekTpoHHOMIKPOCKONIYHHMX 3HIMKax iIeH-
TH(IKYETbCS 3HaYHA KiTBKICTH TOJIKOMOMIOHMX OTUIaBIIe-
HHUX YacTOYOK, AKi MPAKTUYHO MOBHICTIO CKIAIAIOTHCS 3
OKCHIIB IMPKOHII0 (95-97 %) 3 HEBENHWKOIO IOMIIIKOIO
okcuny wmimi (3-5 %) (puc. 7). CmryraHO-HUTKOBHIHI
CTPYKTYPH CKIIQIAIOTHCS 3 OKCHIIB MUPKOHIIO, aIFOMOCH-
mikariB Ta cipku. Ha HuX HanumaroTh ApiOHOAMCIIEpCHI
CHIIIKATHI YaCTOYKH, KpucTamu (GochaTy KaIbIiI0 TOIIO
(puc. 6). ®a3a UMPKOHIIO 1IEHTU(]IKYETBCS MPAKTUYHO B
yciX HpoaHalli30BaHUX YacTOYKaxX (KpyMHHUX, APIOHHX, 3
TOCTPHMH KpasiMH, 31pOYKO- Ta T'OJIKONOMAIOHUX, CILTyTa-
HO-HUTYACTHX TOIIO) 3 BMiCTOM (Y IepepaxyHKy Ha YHC-
THid Metair) 5-71 %.

Came TMPKOHIH € €IeMEHTOM-iHANKaTOPOM
JDKeperia YTBOPEHHS MIUTy Ha MOCHTIDKYBaHIM TepUTODIi.
V¥ 3o0mi Byrisurst [JHinpoBcbko-J{oHEIIBKOTO OaceiHy, sIKMit
cnamoeTbest Ha TEC, me B 60-Ti poKH MUHYJIOTO CTOJITTS
BiJ[3HAa4YaJM HAaKONMYEHHS LUPKOHIil0 [2]. 3a cyuyacHUMH
JOCII/DKCHHSMH, Y BiIXOJaX BYIJIEBUAOOYTKY UIAXTH
«TpyniBcbka» (M. JIoHelbk) BMICT LUPKOHIIO yABIYi TIe-
pesuiye donosi nokasuuku (150-300 r/1) [1]. Otpumani
JIaHi TO3BOJISAIOTH BICBHEHO iICHTH(]IKYBaTH BU3HAYAIH-
Huil (moHax 90 %) BmmB ekciuryatamii Tpuminechkoi
TEC na nunoBe 3a0pyTHEHHS aTMOC(EPH paiioHy.

Eaemenr | Baropiui |  Arvodungi
BMicT, % BMicT, %

Toyxa 1

Na 13,11 18,36

Mg 1,99 2,63

Al 1,98 2,36

St 50,97 58,42

S 142 1,43

cl 1,58 1,44

K 1,97 1,62

Ca 9,38 7,54

7r 17,60 6,21
Touxa 3

Na 30,38 41,20

St 0,00 0,00

S 56,29 53,85

K 142 1,12

Zr 11,40 383

Puc. 4.EnexTpOHHOMIKPOCKOMNIYHI 3HIMKH 9aCTOYOK Ta Pe3yJIbTaTH JOCIIDKEHHS eIEMEHTHOTO CKJIaxy (pparMeHTiB KOHITIOMEpPAaTHBHOI KPYITHOYIIA-
MKOBOI CHJIIKaTHO-IIMPKOHI€BOT YacTOUKH (TOUKa 1) Ta HaJMILIOro Ha Hel KpUCTAITy Cylb(iny HaTpiro (Touka 3).

Fig. 4 Electron microscopic images of the particles and the research results of elemental composition of fragments of conglomerate coarse-shale
silicate-zirconium particle (point 1) and sodium sulfide crystal sticking to it (point 3).
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r 30pm 1

Enemenr | Baropmii | AToMHEET

BMICT, | BmicT, %
%

Na 8,17 773

Al 1,50 1,21

St 25,60 19,85

S 5,74 3,89

Cl 0,53 0,33

K 2,65 1,48

Ca 1,82 0,99

Cu 0,35 0,12

Zr T67 1,83

0 45,98 62,57

Crnoayka | Bmict, %

NaxO 11,01

AlLOs 2,84

5102 54,77

50 14,32

K20 3,20

a0 2,55

CuO 0,43

ZrOa 10,35

Puc. 5.EnekTpOHHOMIKPOCKOIIIYHI 3HIMKH 9aCTOYOK Ta Pe3yJIbTaTH JOCIIPKEHHS eJIEMEHTHOTO CKJIamy CHIIKaTHOTO ()parMeHTa, KOHITIOMEPOBAHOTO

Ha MOBEPXHI KPyITHOYJIaMKOBOI YaCTOUKH, B TOUII 6.

Fig. 5. Electron microscopic images of the particles and the research results of the elemental composition of silicate fragment conglomerated on the

surface of coarse particle, at the point 6.

Taomuus 2. BmicT MiKpoeneMeHTIB y MiHepajbHId YaCTHHI MUy, 3MHTOrO 3 JIMCTS IMMPHIH (32 JaHUMH JOCTIDKCHHS HA Jla3epHOMY Mac-

CIIEKTPOMETPI 3 IHAYKTHBHO 3B’ 3aHOIO IJIA3MOI0)

Table 2.Content of microelements in the mineral part of the dust, washed away from the leaves of Amaranthus (according to the laser mass-

spectrometer with an inductively coupled plasma data)

Enement Bwmicr, .
) Hpumirka
(izoTom) MI/Kr
Agj 3,14 YV GiosorivHO aKTHBHIN Gopmi
Sy 38,9
%Cr 31,5
*ONi 13,7
%cCu 172
%zn 95,6
"Ge 2,71
%0zr 70,5
cd 0,2
208pp 13,4
282Th 2,28 PapmioaktuBuuii Ty = 1,405(6)><1010 POKiB
238y 1,13 Pamioaxktusnawmit Ty, = 4,468(3)% 10° POKiB

Ximiunuti ckna0 MaKpOKOMIIOHEHIB NMHJIOBOTO 3a-
OpyAHEHHS BW3HAYaBCS IIICIS CIAIIOBAHHS BCOXJIOTO
JUCTS IIUPHII Ta B TIEpEPaxyHKy HA MiHEpaIbHY PEeYOBU-
Hy cTaHoBuTh (%): CaO — 49, SiO, - 25, K,0 - 14, MgO
-89, AlL,O3 — 2,5, FeO+Fe,03 — 0,7, Na,0 — 0,25. IMusto-
Ba (ppakiiis 3071 BUHECSHHS, 110 HAJXOAUTh B aTMOC(EpPyY
3 numoBoi Tpyou Tpuminecekoi TEC, 36aradena croiy-
kamu Mmigi (172 mr/kr), uuaky (96), mupkonito (71) Tta

iHmux Baxkkux MeTamB 1 Ta Il kmaciB Hebe3mexku
(Tabmn. 2). Y xiMiYHOMY CKJaJi MIJIOBOI (pakiii mepesa-
JKaIOTh OKCHIM KaJIbI[IF0 Ta CHUJILII0; OCTAaHHIM 4aCTKOBO
nepedyBae y 61010TiYHO aKTHBHIN (popMi «peaKTHBHOTO
KPEMHE3EeMy», 110 CTAHOBHUTH HEOE3MEeKy IS )KUBHX Op-
ra”iamiB. Y CKJaJi >KMBHX OpPraHi3MiB CHJIIIA BiHO-
CUTBCS IO YJIbTPaMIKpPOEJIEMEHTIB 31 BMICTOM MEHIIIE
0,001%, amxke BiH IPAKTUIHO HE 3aCBOIOETHCS.
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Voro niasuinenuii BMIiCT y 301 MupHIL € HACTIA-
KOM TIHJIOBOTO 3a0pymHeHHS aTtMochepu TBOOKHCOM
KpPEMHII0, 0 MicTUThCA y Bukugax Tpuminscekoi TEC.
MinepaibHi YTBOpEHHS, 1A€HTH(IKOBaHI Ha IIO-
BEpPXHI CyXOro JIMCTS IIHMPHI, MaOTh KOHYCOHOIiOHY
(dopMy Ta CKJIQZICHI IePeBaKHO HEPOIUUHHAM CHITIKATOM
Kanbilio (puc. 8). KambIliii-cuiikaTHI MiKpOCTaIarMiTu
HMOBIpHO (DOPMYIOTBCSI YHACIIIOK HaAXOKEHHS Ha I10-
BEPXHIO JIUCTS 010JIOTIYHO aKTUBHOT'O CHIIILIIIO, II0 YTBO-
PIOETBCS MPU CIATIOBaHHI BYTUIISI — «PEaKTUBHOTO Kpe-
MHe3eMy». YacTOukM NIy Ha OCHOBI «pPEaKTHBHOTO
KpPEMHE3eMy» I1HKOPIIOPYIOTbCS Y CYAHHHO-BOJIOKHHCTY
CTPYKTYPY JHCTS, BCTYHAIOTh y XIMIUHY B3a€EMOMII0 3
OymiBeNbHUM MaTtepiajloM BOJOKOH (KaJIbIliEM), YHACIKi-
JIOK YOTO Ha IMOBEPXHI BOJIOKOH 1 CYyOUH YTBOPIOIOTHCS

HEPO3YHMHHI CHJIIKATH KaJbIIilO0 1 MarHilo, sKi MepeKpuBa-
I0Th TPOAWXH CIUTYyTaHO-BOJOKHUCTOI OaraTomapoBoi
CTPYKTYPH JIUCTS, OPYIIYIOUH HOTO TpaHCHipariitai ¢y-
HKIIi, II0 BeIe IO BCHXAaHHS POCIHH (OUB. PUC. 2 B, T).
Bwmict cunimiro y BoJOKHaxX JmcTsA Moxe csarath 17 %
(36 % y mepepaxyHKy Ha JBOOKHC CIIIILIO).
[MincymoByrouu BHIlE CKa3aHe, MOKHA KOHCTaTyBaTH, 110
MiBUICHANA BMICT ABOOKHCY CHIIILIIO Y 30Ji IIUPHUII €
HACJIIKOM ITHJIOBOTO 3a0pyIHEHHS aTMochepr BUKHIaMU
Tpumineckkoi TEC Ta siBisie iCTOTHY €KOJIOTIYHY HeOe3-
NeKy SIK Uil QYHKIIOHYBaHHSI €KOCHCTEM, TakK 1 Juis Ha-
ceneHHs Teputopid B 30HI BBy TEC, mepemycim, y
CEHCI PU3UKY 3aXBOPIOBAHb TUXABHOT CUCTEMH.

Exement | Barosmit | Arodsnst
pMmicT, % | Bmicr, %

F 6,61 814

P 19,33 14,98

Ca 33,15 19,35

Sr 1,32 0,35

O 39,08 717

Cnoayka | Bwicr, %

Pa0s 45,44

Ca0 46,38

SrO 1,56

Puc. 6. ExeKTpOHHOMIKPOCKOIIYHI 3HIMKH YaCTOYOK Ta PE3yNIbTATH JOCIIHKEHHs eIeMEHTHOTO CKIaay (pparMeHTa CILTyTaHO-IIaPyBATOrO KOHIIIO-

MepaTy Ha OCHOBI FOJIKOMOMIOHUX IIMPKOHIEBUX YaCTOYOK B TOUI 12.

Fig. 6. Electron microscopic images of the particles and the research results of elemental composition of fragment of confluent-layered conglomerate

based on needle-like zirconia particles at point 12.

r 70 u"ﬁ - 1

Exement | Barosmt | Avodnt
pMmicT, % | BMmicT, %

Cu 2,67 1,73

Zr 71,55 32,18

[a] 2577 66,09

Cnoayxa | Bmicr, %

Cu0 3,35

ZrOa 96,65

Puc. 7.EnekTpOHHOMIKPOCKOIIYHI 3HIMKH YacTOYOK Ta PEe3yIbTaTH IOCTIIKEHHS EIEeMEHTHOrO CKIaxy (parMeHTa TONKOMOAIOHOI IUPKOHIEBOT

YaCTOYKH B TOUIII 8.

Fig. 7. Electron microscopic images of the particles and the research results of elemental composition of fragment of needle-like zirconia particle at

point 8
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-~

f 100 pm 3

Exement | Baropmit | Aromingt
pMmicT, % | BmicT, %

Mg 5,10 531

S1 915 8,25

Cl 1,02 0,73

K 1,74 1,13

Ca 4921 31,10

8] 3378 5348

Crnoayka | Bmicr, %

MeO 3,46

S10; 19,58

K20 2,10

Cal 68,85

Puc. 8. EnekTpOHHOMIKPOCKOITIUHI 3HIMKH YaCTOYOK Ta PE3yNIbTaTH AOCIIHKEHHs XiMiYHOrO CKJIaay KOHYCOMOAIOHOrO MiHEpaIbHOTO YTBOPEHHS

BCOXJIOTO JIUCTSI IIUPHIL B TOYI 1.

Fig. 8. Electron microscopic images of the particles and the research results of chemical composition of conical mineral formation on amaranths’

dried leaves at point 1.

BucHoBknu

Poszramosana B O0yxiBcbkoMy paiioHi TpHIriias-
cbka TEC 3a KUIBKICTIO BUKHMIIB 3aIHIIAETECS OCHOBHUM
3a0pyAHIOBAaYEM IOBITPSHOTO OaceiHy He JHiIe paioHy,
a i obyacTi TBEpJUMHU Ta Tra3onoJiOHMMHU PEUYOBHHAMU Y
KUTBKOCTI 10 77 THUC. T/pIK.

Ipu cnamtoBaHHi BYTiuis B atMocdepy Haaxo-
IUTh  JIpiOHOAMCIIEPCHUH THJI  0araTOKOMIIOHEHTHOTO
XIMIYHOTO CKIaay, 30aradyeHuil OKCHIAMH Ba)KKHX MeTa-
miB I ta Il xmacy HebGesmekn, (pakmifHUA CKIam SKOTO
3MIHIOETBCS TI0 Mipi BifaJeHHS BiA JOKepena BUKHIIB
YHACJIi0K TypOyJIeHTHOTO MEepeMIlIyBaHHs aepo30JIiB MO
BEPTHKaJI Ta BITPOBOTO MEPEHECEHHSI.

CycrieH10BaHi yacTo4kH, HeaudepeHiioBaHi 3a
CKJIQJIOM, SIBJISIIOTH COOOIO MEpeBaXHO APiOHOAMCIIEPCHI
(MIKpOHHHX Ta CyOMIKPOHHHUX pO3MipiB) dpakwii cuitika-
TiB (aJIOMOCHIIIKATIB), KpUCTaniB cipku (cyabdinis, cy-
Jb(aTtiB), TOJKOMOAIOHIX YACTOUOK OKCUIY IIMPKOHIO 3i
BKITIOYCHHSAMH MiJli, HATPifO, KaJifo, KaJbIlif0, MAaTHIO,
CIpKH, XJIOpY, TOOAWHOKIMH BKIIFOUeHHAMHU (hocdopy Ta
¢Topy. IlepeBarkHa OINBLIICT YACTOYOK MA€ HETIPABUIIb-
HY (OpMy 3 TOCTPHMH KpasiMH, TOJKO- Ta 3ipKOINONIOHY,
10 BU3HAYAE PH3HMK TPAaBMYBAaHHS TKaHWH NPH IHTAJALIT
Ta PO3BHUTKY 3aXBOPIOBaHb NUXaJbHUX HULIXIB ((HiOpo3,
rpaHyjboMa, CHIIIKO3).

VYHacHiJOK HaJXO/DKCHHS Ha IOBEPXHIO JIHCTS
0i0JIOTIYHO aKTUBHOTO KPEMHIIO 30JI1 BUHECEHHS y TKa-
HHHAX YTBOPIOIOTHCS KaJbLii-CHIIIKATHI MiKpOCTajgarmi-
TH, SIKI IEPEKPUBAIOTh IPOJUXH, 110 TPU3BOANUTH J0 BCH-
XaHHsI POCIIHH.

OCHOBHUMH T'€OXIMIYHUMH OCOOJMBOCTSIMH ITH-
ny 30;11 BuHeceHHs Tpuninscbkoi TEC €:

—  ¢opma: KOHTIOMEPATOIONIOHA 3 HATUIIAHHIM
JpiOHMX 3ipOYKO- Ta TOIKOMOAIOHNX, CILTYTaHO-
HHUTYACTUX YaCTOYOK IIUPKOHIEBOT Ta
IIOMOCHJIIKATHOI IPUPOJIH; TIpaBUiIbHA chepruuHa
QTIOMOCHJIIKATHOI CTPYKTYPH;

—  po3mipu 4acTouok MeHie 10 MkM;

—  ximiynui cxnad: BMIicT SiOy KONMMBAETHCS B MEKAX
70-20 %;

—  HasBHICTH NMPAKTHYHO B YCiX MPOaHaTi30BaHUX
CTPYKTYpax eremenma-iHoukamopa — MAPKOHIIO Ta
«peaxmugHo2o KpemHesemy» y CKIaji HEpO3UMHHUX
YTBOPEHb CHJIIKaTy KaJbllilo, 0 MiATBEPIKYE
TEXHOT€HHHUH TeHE3UC MIITY.
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MORPHOMETRIC-MINERALOGICAL PECULIARITIES OF AIR DUST POLLUTION IN THE IMPACT ZONE OF TRYPILSKA TPP.

Dolin V. D. Sc. (Geol.), Professor, Deputy Director for Science, S| "Institute of Environmental Geochemistry, of the NAS of Ukraine", vdo-
lin@ukr.net

Shcherbak O. PhD (Geology), Researcher, SE "Institute of Environmental Geochemistry of the NAS of Ukraine", scherbak_olesia@ukr.net
Samchuk A. D. Sc. (Chem.), Senior Researcher Officer, Chief Scientist, M.P. Semenenko Institute of geochemistry, mineralogy and ore formation of
the National Academy of sciences of Ukraine

Pampukha G. President, Europian Arbitration Chamber

Disperse and chemical composition and morphometric-mineralogical peculiarities of dust from Trypilska thermal power plant (TPP) fly ash were
investigated. Analytical data are analyzed regarding the content of suspended particles from the air within the influence zone of TPP (10 km). As a
research material we used dust picked up from the air and leaves of Amaranthus. According to the study results, it was found that suspended particles
undifferentiated by composition are mainly finely divided (less than 10 um) frractions of silicates (aluminosilicates), sulfur crystals (sulphides, sul-
fates), zirconium oxides with copper, sodium, potassium, calcium, magnesium, sulfur, chlorine, single phosphorus inclusions and fluoride. The shape
of the dust particles is predominantly conglomerate-like with the adherence of fine particles of different shapes from a perfectly spherical to a fragile
with sharp edges. The content of silicon dioxide in the chemical composition of the dust reaches 70-20%. The presence of zirconium and "reactive
silica" in the content of the researched dust confirms its mainly man-made genesis. After all, "reactive silica”" (=Si—) can only be formed as a result of
high-temperature processing of quartz particles. Quartz aerosol particles formed during combustion of coal, actively interact with gases, acids, heavy
metals with the formation of "quartz microcontainers", carrying toxic substances. Getting into the human body, particles of quartz bring on its sur-
face compounds that are strong toxins, carcinogens and mutagens. Acute fragments of quartz crystals cause mechanical damage to the tissues of the
body. The dust fly ash from Trypillya TPP represents a significant environmental hazard for the population and vegetation of the 10-km zone. Inhala-
tion of the dust by a person causes the development of respiratory diseases, namely: fibrosis, granulomas, silicosis. Deposition of the ash dust on the
surface of the leaves leads to the drying of the plant because the biologically active silicon in the dust leads to the formation of calcium silicate mi-
crostalagmites in the tissues of leaves that overlap the stomata.

Keywords: air pollution, dust, fly ash, Trypilska TPP, silicates, zirconium oxides, «reactive silica.
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