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PE3IOME

B nbpBata yact ot paboTarta ce npaBu OLEHKa Ha eKOOMacHOCTTa NPy HEMOCPEACTBEHOTO U3XBBLPASHE Ha crypusTa u nenenuHata |Cll| ot TEL. AprymeHTtupaHo ca
npeacTaBeHn Bb3MOXHOCTUTE 33 HaMansiBaHe Ui eNMMUHUpaHe Ha BpeaHNUTE Bb3AENCTBUS NpW cera NpakTUKyBaHWs HauuH 3a AenoHupare Ha Cll.

Bropata yact kacae Bb3MOXHOCTUTE 3a ONon3oTBopsiBaHeTo Ha Cll, 6a3upaHM Ha Yyxaus W Hal onuT. B pesynTaT Ha aBTOpCKW W3CNeaBaHWs Ce [oKasea, Ye
oTnagbLuTe — CIT ycnewwHo MoraT fja 3aMeHsIT NScbKa B NOAMNOXHUS BETOH Ha BpEMEHHUTE MbTULLA B OTKPUTUTE PYOHULN.

Ha 6a3a CI1 nnioc cBbp3Balyy BeliecTBa ca Cb3[afeHM KOMMO3WTEH MaTepuan W TEXHOMNOrMs 3a MOKpUBaHe Ha CrypooTBanuTe — papukanHa Msipka cpeLly

pasnpallaBaHeTo Ha oTnagbLuuTe U U3NYXXBAHETO Ha TeXKN MeTanu Ot TAX.

OLIEHABAHE HA EKONOrMYHATA ONACHOCT OT
HEMOCPEACTBEHOTO U3XBBLPNAHE HA CTYPTA U
MENENWHATA OT TELI-OBETE KbM MVHW “MAPULIA

U3TOK” M BbAMOXHOCTW 3A MPEJOTBPATABAHETO .

I.1.BbBeaeHue B npobnema.

[obrebT Ha enekTpruyecka eHeprrs OT AUTHUTHUTE BbIMULA
Ha MuHKM “Mapuua natok” Afl, OTHacsL ce KbM “MpbCHUTE U
puCKoBM™ MPOM3BOACTBA Cb3AaBa 3HAYMUTENHM ekonpobnemm
KaTo ronsiMa YacT OT TSX Ce Naja Ha Crypta 1 nenenuHata ot
TEL-oBeTe. lNpobnembT kacae KakTo KONMYeCTBOTO, Taka M
kauyecTBaTa Ha crypta, nenennHaTa u runca.

Mo OpMEHTMPOBBYHM AaHHM Ha “EHepronpoekT’, Te3n otna-
OBV Bb3NN3AT Ha B-7 MITH. TOHa roguiuHo. MpobnemsT konm-
4eCTBO, HaMMPa NaNMETMBHO PELLEHNE B CMECBAHETO Ha OTna-
ObUMTE C OTKPMBKATa W [ENOHMPAHETO MM Ha BBHLUHN
Hacunnwa.

WacnensaHusTa Ha “MuHnpoekT” [1] nokaseart, Ye npu cMec-
BaHe Ha otnagbka — cryp u nenenuHa (C + ) ¢ rauHuTe 0
OTKpUBKaTa ce nofobpsBaT (HU3MKO-MEXaHWUYHWUTE CBOMCTBA
Ha CMecTa, kaTo nernenuHaTa uMa cTabunuaupallo Bb3gen-
cTBUe. Tasn TEXHONOTUS € BL3NpUeTa U ce peanusmpa.

TyKk Ha pef naBa BbMPOCHT C KayecTBaTa Ha oTnagbka (C +
MM). B pesyntar Ha u3cnegBaHusita Ha [upekuus “Haydnu
nacnedsanust’, cekumst ‘OnaseaHe Ha okomnHata cpega’ 3a
onpegensiHe (U3MKO-MEXaHNYHUTE U XUMWYHWTE MOKasaTenu
Ha (C + M) [2] ce npaBu 3aKknOYeHUe, Ye “yCTAHOBEHUTE
BpeaHu komnoHeHtn (no BAC 5795-81) ca: Heumsropenute
yactuum B crypta cpegHo 9.17% v B nenenvHaTta CpegHo
5.49%, a BOOOpPa3TBOPUMUTE COMM CPESHO B MenennHata ca
2.47%. Teau uscneaBaHus He ca LOBEAEHU AOKpai, nuncear
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JaHHW 33 CbAbPXAHWETO Ha TEXKUTE MeTann N TEXHUTE
BOO0OPa3TBOPUMU CbEANHEHNA B C + I umneto pasnpatllaBaHe
M M3nyxeaHe OT Hacunuuwiata B nocnencrsune Le 3actpaluu
CbCEAHUTE NOYBK, BOON N Bb3AYX.

B goknaga 3a oueHKa Ha Bb3AeMCTBMETO BbpXY OKOSHaTa
cpepa (OBOC) 3a TEL, “Mapuua natok” 2 [3] ce nogyepTasa,
Ye “CrypooTBanuTe ca NoTEeHUManeH 3aMbpCUTEN Ha OKoNHaTa
Cpeda kakTo MO BPEME Ha eKchnoatauus, Taka W cneg
npeycTaHoBsBaHEe Ha MOM3BAHETO WM Mpeau TaxHaTa
KoHcepBaLus 1 pekyntusaums”. MoHaTaTbk B [4], (Tabn. 5, cTp.
24) ca noKasaHW CbObpXaHWSTa Ha TEXKM MeTanu B
nenenuHata oT crypooteana u cnep enektpoguntpute. Tyk
NIMNCBA HaNMYMEeTO Ha BPEOHN BOAOPA3TBOPUMU COMM, LAHHM
3a TEXKMTE MeTanu B CTypTa M OLEHKA 3a EKOOMacHOCTTa OT
AenoHupaHeTo Ha C+I1 B crypooTBamu 1 Crieq OCyLIABHETO
BbB BbHLWHO Hacunnwe “Ctapocenel’.

[LInpokoobxBaTHUTE U3cneaBaHus [8] nokasear, Ye Hanmu-
HUTE pascesHu enemeHTu (Zn, Cu, Ga, As, Se, Mo, Cd, Sb, W
unn Pb) BbB BbrMWATa yBennyaBaT CBOETO ChAbpkaHue
BbPXY BbHLUHATa NOBLPXHOCT Ha YacTULMTE C HamMansBaHe Ha
AMaMeTbpa Ha nocregHuTe W TO € ONpedensilo npu npoLe-
CUTE Ha 13nyxBaHe.

OCHOBHOTO 3aKITO4eHIe TyK € CIeaHOTO:

[enoHnpaHeTo Ha nenenuHa ot TELl-oBe Ha Bbrnma 1 6e3
CbMHEHWE HEMHOTO OTCTPaHsIBaHE MO MPaBuUIO € CBbP3aHo C
ocBobOXJaBaHe Ha BpedHu BellecTBa. KommyecTBOTO Ha
0cBODOEHUTE BPEOHM BELLECTBA 3aBUCK B peLuaBalla CTeneH
0T chopmaTa (HaumHa) Ha OTCTpaHsIBaHe Ha nenenvHata. Taka
HanpuMep ako nenenuHaTa ce Cknagupa B egHo 0BMKHOBEHO
(Hem3onupaHo) AeNo NpU HaNMMYNe Ha KOHTaKT C MOAMOYBEHM-
T€ BOAW, TOBA BOAM O 0CBODOXKOABAHE Ha BPEAHM BeLLecTBa,
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KOETO MOXe fa AOBEeAe OO HEOOoNyCTUMO 3amMbpcsiBaHe Ha HawwTe n3cnegBaHus, U3BbpLUEHN B OTOpu3upaHu nabopa-
okonHata cpega.”[8]. TOPUM NOKa3BaT CrEAHUTE CbObpXaHUA Ha TEXKW MeTanu U
BatbpbT ¥ aTmocdepHuTe BOAM [LOMpUHACAT 3a S04 (tabn. Ne1)s CIT ot Tey -2.

pa3npocTpaHeHneTo Ha BpeaHocTuTe oT CIl npu cerawHaTta
TEXHONOTSA Ha ENOHNPAHETO UM.

Tabnuua Ne 1.

TFOONLLIHWK Ha MurHo-2e0noxkusi yHugepcumem “Ce. Mean Puncku”, mom 46(2003), cs. I, JOBMUB U NTPEPABEOTKA HA MMHEPATIHW CYPOBUHN
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MpoobMKUTENHOTO U3MY)XBAHEe Ha TEXKUTE MeTanu ot
aTMoc(epH BOAM, BOAM [0 HATPYNBAHETO UM B CbCEOHMTE
Ha nenata 3a Cl1 noysw 1 Boau.

1.2.Bb3MOXHOCTU 3a HamansiBaHe UNWU eNMMUHMPaHe Ha
€KOOMacHOCTTa OT HeNOCPeACTBEHOTO U3XBbpnsHe Ha CIl.

CbobpasHo CerallHOTO HMBO Ha eKoHaykaTa W TeXHonormsTa
paguKanHuTe peLUeHns Cpelly pa3npoCTpaHeHWeTo  Ha
BpEHOCTUTE, ChAbpXaLUy ce B oTnagbka C+I1 ca gge:
[TbpBOTO € JenoHMpaHeTo My Aa Ce OCbLUECTBSBa B Aena,
OCUIYPEHU NpefBapuTeNIHO C AbHHM U CTPAHUYHW N30nMpaLLm
nperpagu 1 B kpasi C NoKp1BaLLa nperpaga.

Btopoto e BpegHoctute B C+[1 npeasaputenHo ga ce
“MoOUNN3NpaT (MHEPTWPAT) W Toraea Te fa ce LenoHupaT Mo
ceraluHaTa TexHonorus. ToBa peLleHne TEXHOMOTMYHO e no-
NECHO U3MbITHAMO M U3CKBA NO-Manko CpeacTBa.

M3ebplienn ca uacnegsaHna [8;9;10], uinto pesyntaty
nokassaT, uYe npu MpeaBapuTenHo W B OnpeaeneHun
OTHOWeHWs cmecBaHe Ha C+[1, runca u BogaTa oT
cApooYMCTKaTa Ce nonyyaBa TBLPAO TAMO, HapuyaHo
ctabunusar. BknioveHute B crabunusata conm U pa3cesHu
eNeMEHTU (TeXKM MeTanu) Ce W3NyxBaT camo B TBbpAe
orpaHuyeH  Mawab  (konmuectsa). Cobabpxawmte  ce
KOHLEHTpaLWM Ha CONMW ca oL rPaHWYHUTE CTOMHOCTW 3a
CbOTBETHUS Knac aena” [8], T.e. nog MAK.

MonyyeHnssT oT Hac “cTabunusat” Oewe Ha 6asa
C+M+I+eap+Boga. Mpobute OT Hero nokasaxa 3afoBONUTEN-
Ha sikocT Ha HaTuck ( 0.3+1.0 MPa ), mobpa ycTonumBoCT celly
pasTBapsHe BbB BOfA UM pasnpalliaBaHe. Ha AOMbIHUTEMHM
M3creaBaHus MOANexaT U3NyXBaHETO Ha TeXKATE MeTanu oT
ctabunms3ata, KaktTo W nomyyaBaHeTo My Ha 6asa
XWAPABMMYHO CBBHP3BALLM BeLLECTBa 1 JobOaBKM.

ONON30TBOPABAHETO HA CI'YPTA, NEMENUHATA I
TMMNCA - OTNAOBYHW NMPOOYKTU OT TELI-OBETE HA
MWHW *“MAPULIA U3TOK” All

Il. 1. BbBegeHue B npobnema

OTtnagbuuTe npu NPOM3BOACTBOTO HAa enekTpuyecka
€HEprus OT KadisiBU M NUFHUTHW BbIMMILA nof dopMata Ha
cryp, nenenuHa u mnc (C + 11 + T) ca npobrem 3a BCu4kM
CTPaHM, aHraxupaxu ¢ TakaBa [eiiHoCT. 3a AenOHMPaHeTo UM,
KakTo crnomeHaxme ca Heobxogumn ronemu nnowm. Te
MpeAcTaBNsBaT €KONOrMYHa OMacHOCT 3a MoYBMTE, BOAUTE W
Bb3fyXa Mopagu TAXHOTO pasnpaluaBaHe M M3NyXBaHe Ha
BPEAHOCTW, KOUTO CbAbpXaT Mo dopMaTta Ha pasTBOpUMU
COMW, TEXKM MeTamM U TEXHUTE CbEAMHEHWS, KakTO W Ha
BMCOKO CbbpXaHue Ha cyndaru.

Ot 80-Te roguHn Ha MWHaNWS BEK B PasBUTUTE CTPaHu
otnagbkbT - C + [1 + [ 3anoyHa ga ce TpeTupa Oo ronsama
CTEMEH KaTo CypoBMHA C Len fa Ce CnecTaT MiowwM 3a
LEMNOHMPAHETO My W [a Ce CbXPaHAT AenUMTHU MaTepuani
KaTo MACHK, YaKbIl, IMWHM 1 Ap. YcnopedHo ¢ ToBa Npendsua
HaNM4MeTo Ha TeXKM MeTanu u apyru BpegHoct B C + Tl
Oelwe cb3gageH MeTog 3a  MMOOMNM3MpaHe Ha  Tesu
BPEAHOCTM Ype3 noaxogsawo cmecaHe Ha C + [1, runca u
paspefeHarta Boga OT CApooumMcTKaTa.
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CuBcem scHo B [8] ca cucTematusvpaHu obnactute 3a
peanHoTo uanonssaHe Ha C+I1 kaTo CypoBMHA — KOMMOHEHT B
CTPOUTENHUTE MaTepuUanu W 3aMecTBallM HSKOM OT TsX
Hanpumep nscbka M yYakbnia (Bx. Tabn.Ne2). Tyk Tpsbea aa
pobasum 1 VIIL.G. — n3non3BaHeTo Ha runca 3a Cb3daBaHeTo
Ha cTabunnsat n UMoBMNU3NPaHeTo Ha HaNMMYHUTE BPEOHOCTU
B oTnagbka - C+I1 npeau AenoHupaHeTo my.

Mo-rope ce M3siCHM, Ye HallaTa NpakTUka 3a TPETUpaHe Ha
C+[1 He kopecnoHaupa C TasW Ha passuTuTe CTpaHu. [deno-
HupaHeTo Ha C+T CbBMECTHO C MWHUTE OT OTKpMBKaTa OT
e[lHa CTpaHa Cb3[jaBa OMacHoCT 3a HE3KOHTPONHOTO 3aMbpCsi-
BaHe Ha Bb3gyxa, NOYBMTE W1 BOAWTE OKOMO 1 NOA Hacunuwara
C TEXKA MeTanu W Apyr BpeLHOCTM Ype3 BATbpa, a UHAUN-
TpUpaHe Ha atMocdepHUTe BOAM B TAMOTO Ha HacunMwiaTa,
npeausBuKBa W3MYKBAHETO Ha BpeaHOCTUTE W OTTaMm Te
Npoab/KaBaT KaTo 3aMbpPCEHN OPEHaXHW BOAM KbM CbCep-
HUTE NoYBM W nognoyseHn Bogu. OT Apyra cTpaHa ce norpeb-
BaT LANOCTHO 1 6€3BB3BPATHO CYpOBMHM KakBuTO ca C+1.

AHanuabT Ha ganHuTe oT Tabnuua 3 Ha OBOC Ha TEL-2 [4]
MoKasBa HarMuMeTo Ha 3HAYMTENHM KONMYECTBA Ha TEXKM
MeTanu B nernenvHaTa, W3XBbprsHa B CrypooTeana. Tam
ByksanHo e 3anucaHo cnegHoto: ‘Tlpu cunHW BETpoBe
(ckopocT Hap SM/cek.), BOMraHeTo BbB Bb3[yXa Ha TakbB npax
€ OnacHo, Nopagu Ha HamnuYMeTo Ha OflOBHU CbEeAMHEHMS,
pocturawm 25 mg/kg B Matepuana ot crypooTsana.

Il. 2. Onon3oTBOpsABaHe Ha CrypTa, nenenvHaTa v runca —
oTnagbyHu npoaykty ot TEL-oBeTe

Ocewmte obnactn, nocoueHn B Tabn.Ne2 3a usnonssae Ha
crypta, nenenuHata u runca (C+M1+l) ca HambiHO oCbLue-
cteumu y Hac. VIII.4. ce BHeapsiBa B nonynpomuLLIeH Maiab
npu pekynTMBauus Ha cnegMmuHHuTe TepeHu. B Brwmska
nepcnektusa ca ocblyectaumn VIIL6 v I1.1. MonyyaBaHeTo Ha
crabunusat npu cmecsaHeTo Ha C+T+ n BogaTa oT cspo-
oumucTKaTa Npeam AenoHUPaHeTo Ha NocrneaHUTE CbBMECTHO C
OTKpMBKaTa enMMWHMpa efHa 3HaunTenHa noTeHumanHa onac-
HOCT 1 aKyMyn1pa YacT OT HEMPUIOLHNS 3a ApYrv Lenu rvnc.

EaHo ot 3akntouerunsaTa B goknaaa Ha OBOC Ha TEL-2 [4] e,
ye e “HeobxoauMO fa ce NMPeABUAST W NnaHUpaT KOHKPETHM
u3credBaHMs OTHOCHO BB3MOXHOCTTA 3a ynotpeba Ha
OTMAgbYHUTE  KamnuMeBW pasTBOPWM OT  CAPOOYMCTBALLATA
WHCTamauws Ha AuMHWTEe rasoBe Ha 6nok 7 B TEL-2.
EBeHTyanHuTe NONOXUTENHM pesynTaTy Le MoMorHaT Aa ce
peln enuH TpaguuMoHeH npobreM 3a [AenoHMpaHeTo Ha
OTnagbKa OT CAPOOYMCTBALLATA MHCTanaLKs.

[Mony4eHUT CTpaHUYeH NPOAYKT OT CAPOOUUCTBAHETO € rUMnc
B konnyectBo 300350 xun. ToHa/rof.

Tabnuua Ne2. Obnactv Ha U3non3saHe Ha nenenuHuTe ot
TEL

TFOONLLIHWK Ha MurHo-2e0noxkusi yHugepcumem “Ce. Mean Puncku”, mom 46(2003), cs. I, JOBMUB U NTPEPABEOTKA HA MMHEPATIHW CYPOBUHN
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B 3saknmiouenne kbm goknaga 3a OBOC no npoekta
“3aBbpliBaHe Ha 6mok Ne8 1 uarpaxaaHe Ha capoouMcTBalla
WHCTanauus) [5] ca pasredaHM TPM BB3MOXHOCTM 3a
W3non3BaHe Ha runca npu CApoOYNCTBAHETO:

e [lpou3BoacTBO Ha TUNC C THPrOBCKM KayecTBa 3a

W3non3BaHe oT KpaiHu noTpebuteny;

e [lenonupaHe B crypooTBana;
e I3anon3BaHe Ha runca 3a 3ambfiBaHe Ha CMETULLHU MK

B crnyyas ce npegnara paswupsiBaHe Ha crnekTbpa 3a
W3MON3BaHETO Ha OTMabYHMS TUNC B YHUCOH C MpakTMkaTa Ha
pasBuTUTE CTpaHM, a WMEHHO NPOWU3BOACTBO Ha Nieku
onokyeta 3a crpouTenctBoto Ha 6asa C, I, [ nnoc
onpegenexn gobasku. TO LWe MOrbfiHe 3HauMTenHa YacT OT
Te3u OTNafbLy W Lie CNEecTW BRaraHeTo Ha LIEHHW CYpOBUHM
(rMMHa 1 NACHK) NPy CerawuHOTO NPOM3BOACTBO Ha BriokyeTa U
Tyxnu. Heobxogumnte uM3cnedBaHWs 3a peanu3vpaHeTo Ha
TakoBa NPOM3BOLCTBO Ca:

»  Cob3gasaHe v npoBepka Ha peLenTypy 3a NpOM3BOACTBO
Ha CTPOUTESNTHN ENeMEHTH;

o OnpegensHe Ha (U3NKO-MEXAHWYHUTE W XUMUYHUTE
CBOWCTBA Ha T3 €neMeHTH, a UMeHHO: 0DeMHO Terno,
SKOCTHM rnokasatenu, BOLONOMTHLAEMOCT,
MPasoyCTON4MBOCT, TOMMOYCTOMYMBOCT,
TONMON30NALMOHHN KayecTBa M ApYrn W3NCKBaHWSA KbM
TAX CbrMacHO HalWTe CTaHAapTY;

o Cb3aaBaHe Ha TEXHOMOTS 3@ NPOU3BOACTBO;

»  OcTolHOCTSIBaHe (hpaHKo Liexa 3a NPOM3BOACTBO.

MHoro npecnekTuBHM ca cblyo obnactute l1.3. n [V.6. (Bux
7abn.Ne2).

MMoanOXHUTE HOCELLW CroeBe BbB BPEMEHHWUTE MbTULLA Ha
OTKPUTUTE PYAHMUM cera ce uarpaxgat oT Oanactpa, a
MocTosiHHUTE OT 6ETOH. B ABaTa cryyasi BMECTO MSCHK MOXE
ga ce Bnoxu CIl. lposexgaHute B MUHHO-reOnoXKus
yHUBEpCUTET U YHMBEPCUTETA MO CTPOMTENCTBO, apXMTEKTYpa
u reopesus, Codusa uscnensaHus nokassat, ye Cl1-6eToH
MMa SKOCT Ha HaTUCK W MOAYN Ha enacTMYHOCT, yaoBsneT-
BOPABALUM W3NCKBAHWUSTA KbM MOAMOXEH HOCEW, CMon C
aebenuHa 15+20 cm, KONTO MOXe [1a NOHACs HaTOBapBaHMsTa
OT MaLUMHUTE , UMPKYNMPALLM MO PYBHUYHUTE MbTULLA.

CpenHo B 1 m? CM-GetoH ce srarat 0.8 m* CI BmecTo
MACHK, CbC CTOMHOCT 8+10 MbTM MO-HMCKA OT Tasn Ha
nocnegHus.

MpobrnemMbT C MOKPMBAHETO Ha CrypooTBanmuTe KbM TELI-
OBETE CpeLLy pasnpaliaBaHeTo Ha u3xebpnsHuTe B Tax Cl e
HepeLueH. YcunusTa B Ta3u Hacoka pes3yntupaxa B Cb3gaBaHe
Ha komnoauteH matepwan Ha 6asa CI1 nnioc cBbp3BalLy
BELLeCTa, KOWTO 3aedHO C Moaxofsilia Hawa TexHonorus [6]
MOXe [a 3aneyaT BPEMEHHO MOBBLPXHOCTTA Ha CrypooT-
BanuTe M pelmM NpocTo M €BTWHO npobrnema c npaxo-
pasnpoCTPaHEHNETO OT MOBLPXHOCTTA UM B CyXuTe NEPUOAM
Ha roguHata. fAkocTTa W BOLOYCTOMYMBOCTTA Ha 3anevartBaust
CMoii MpensTcTBa pasmnpallaBaHeTO M OBWIHOTO MHCGUNT-
pupaHe Ha MOBBPXHOCTHW BOAM B TAMOTO Ha CrypooTBanuTe.
Tean My KayeCTBa KOpECNoHAMpAT M C TEXHonorusata 3a
n3rpebBaHe Ha OCYLLEHUTE CEKLUM.

3AKITIOYEHKE

[oNaMOTO MenemnHo M CAPHO CbabpkaHue Ha M3TouHo —
MapullkuTe  NUTHUTHA  BbIMWa  npegonpegens U
3HauMTenHUTE KOMMuecTBa Ha oTnagbuute + CIT npu
TAXHOTO M3rapsiHe. MogobHO e CbCTOSHWETO W Npu apyruTe
Hawu TEL-oBe. Jluncata Ha [docTaTbyeH KanauuteT Ha
CrypoTBanuTe nocTaBs BbpOca ChC 3aeMaHUTe OT THX NAOLLM
1 ONa3BaHETo Ha OKOMHATa cpefa ¢ ronsiMa ocTpoTa.
Penybnuka bwunrapus “nponseexaa’ 3% OT CBETOBHUS 06eM
Ha Te3n oTnagbum [7].

AKTyanHOCTTa Ha M3crefBaHusTa y Hac 3a peliaBaHe Ha
€KOMorMyHUTe npobnemu Cb3AaBaHu OT  AEMOHMpaHuUTe
otnagbum ot TEL|, KakTo M TAXHOTO OMOM30TBOPSIBAHE He
Oyan cbMHeHKe.

3agb/KkeHMe Ha HalMs HayyHO — MPOM3BOACTBEH
noteHuman Ha 6asa yyxaus onuT 1 CoBCTBEHM W3CrnenBaHUs
fa paswmpsea obnactute Ha npunaraHe Ha CII upes
Cb3[aBaHe Ha peLienTypu U TEXHOMOMW 3@ KOHKPETHU Cryyau.
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ABSTRACT

In the first part of the paper an evaluation of the ecological danger from direct throwing out the cinder and fly ash (CFA) from heat electric power- station (HEPS) is
presented. The possibilities of decreasing and eliminating the ill effects of the now practiced way of putting the CFA in depots are offered.

The second part concerns the possibilities for utilization of the CFA, based on the foreign and our experience. As a result of authors’ research it is proved that the
waste — CFA, may replace successfully the sand in underbasic concrete of temporary roads in the open mines.

A composite material and technology for cinder waste pools’ covering are made on the CFA base - a radical step against dust emission and leaching heavy metals

from them.

EVALUATION OF THE ECOLOGICAL DANGER FROM

DIRECT THROWING OUT THE CFA FROM THE HEAT

ELECTRIC POWER-STATIONS (HEPSs) OF “MARITSA
IZTOK” MINES AND POSSIBILITIES FOR ITS PREVENTING.

Introduction to the problem

The production of electrical energy from lignite coal of joint-
stock company (JSC) “Maritsa iztok” mines, concerning to the
“dirty and risked” production, is a reason for considerable
ecological problems and most of them are connected with the
CFA from the HEPSs. The problem concerns the quantity as
well as the qualities of the cinder, fly ash and gypsum.

It becomes clear from “Energoproekt” data that the quantity
of the waste is 6-7 million tones a year. The problem “quantity”
finds palliative decision in mixing the waste with the
overburden cover and their putting in depots on external
dumps.

The “Minproekt” research [1] shows that the mixing of the
waste — cinder and fly ash (C + FA) with clays of the
overburden cover approves the physical and mechanical
properties of the mixture as the fly ash has stabilizing effect.
This technology is accepted and is being realized.

Here the question of waste’s qualities (C + FA) will be
concerned. As a result of research of Direction “Scientific
investigations”, Section “Environment preservation” for defining
the physical, mechanical and chemical indicators of (C + FA)
[2] a conclusion is given: “the founded harmful components
(according to Bulgarian State Standard BSS 5795-81) are: the
unburned particles in the cinder are 9.17% average, in the fly
ash - 5.49% average and water soluble salts in the fly ash are
2.47% average. This research is not finished yet, the data for
contents of heavy metals and their water soluble connections
in the C + FA, whose dust emission and leaching from the

Table Ne 1

waste dumps will threaten soils, waters and air near them, is
not given.

In the report for evaluation of effect on the environment
(EEE) for HEPS “Maritsa iztok” 2 [3] it is pointed out that * the
waste pools are a potential pollutant of the environment during
the exploitation as well as after stopping their using before
conservation and recultivation”. Further in [4], (table 5, p. 24)
the contents of heavy metals in the fly ash from the waste
pools and after electrical filters are presented. The presence of
harmful water soluble salts, the data for heavy metals in the
cinder and evaluation of the ecological danger from putting in
depots the C + FA in waste pools and after dehydration in the
external dump “Staroselets” are not given here.

The wide-ranged research [8] shows that the presented
disseminated elements (Zn, Cu, Ga, As, Se, Mo, Cd, Sb, W or
Pb) in the coal increase their contents on the external surface
of the particles with decreasing their diametre and it is
essential for leaching processes.

Here the main conclusion is:

Putting the cinder from the HEPSs of coal in depots and
undoubtfully its removal, as a rule, is connected with harmful
substances’ releasing. The quantity of released harmful
substances depends mainly on the form (way) of fly ash’s
removal. Thus, for example, if the fly ash is stored in one
ordinary depot and if there is a contact with the underground
waters, this leads to releasing harmful substances, which may
bring to intolerable pollution of the environment’[8].

Wind and atmosphere waters contribute to spreading harms
of CFA when the present technology of their putting in depots
is used.

Our investigation, done in authorized laboratories, shows the
following contents of heavy metals and SO4 (table Ne1) in
CFA from HEPS -2.



Continuous leaching of heavy metals by atmosphere waters
brings to their gathering in soils and waters near depots for
CFA.

Possibilities for decreasing or eliminating the ecological
danger from direct throwing out the CFA.

According to the present level of the ecological science and
technology the radical decisions against spread of harms,
contained in the waste C + FA are two:

The first one is its putting in depots to be done in ones, which
are preliminarily provided by bedded and lateral seal stopping
and at the end — by covering stopping.

The second one is immobilization (inertia) at first and putting
the harms from CFA in depots after that using the present
technology. This decision technologically is easier for
execution and demands fewer funds.

Investigations [8,9,10] are done and their results show that at
mixing in advance and certain proportions of C + FA, gypsum
and water from the sulphur purifying, a solid body is formed
and it is called stabilizat. Salts and disseminated elements
(heavy metals), included in the stabilizat, leach only in very
limited scale (quantities). Contained salts’ concentrations are
under limited values for the responsible class of depots” [8], i.e.
under top allowable concentration (TAC).

The “stabilizat”, got by us, was on the base of
C+FA+G+lime+water. The samples from it showed satisfactory
compressive strength (0.3+1.0 MPa), good water soluble
resistance and dust emission. Leaching the heavy metals from
the stabilizat has to be researched additionally as well as its
formation on a base of hydraulic binders and additions.

UTILIZATION OF THE CINDER, FLY ASH AND GYPSUM -
WASTE PRODUCTS FROM HEPS OF THE JOINT-STOCK
COMPANY “MARITSA IZTOK” MINES

Introduction to the problem

Waste from the production of electrical energy from brown
and lignite coal in form of cinder, fly ash and gypsum (C + FA +
G) are a problem for all countries, engaged with such activities.
As we mentioned above, big areas are necessary for its putting
in depots. They are ecological danger for soils, waters and air
because of their dust emission and leaching of harms, which
contain heavy metals and their combinations as soluble salts
and because of high content of sulphates.

Since the 80s of the last century the waste — C + FA + G has
mainly treated as a raw material in order to be saved areas for
its putting in depots and kept deficit materials such as sand,
stone, clays, etc. Because of the heavy metals and other
harms presence in the C + FA, a method for immobilization

these harms by means of suitable C + FA, gypsum and
rarefied water mixing was developed.

The fields of real using the C + FA as a raw material — a
component in construction materials and replacing some of
them, for example the sand and stone, are systemized clearly
in [8] (see tableNe2). Here we must add VIII.6 — the use of
gypsum for creating stabilizat and immobilization the harms in
the waste — C + FA before its putting in depots.

It became clear above that our practice for treating the C +
FA does not correspond to that of the developed countries.
Putting the C + FA in depots together with the overburden
clays is a danger for the uncontrolled pollution of air, soils and
waters, near and under the waste dumps with heavy metals
and other harms through wind. The infiltration of atmosphere
waters in the overburdens’ body causes leaching of harms and
from there they have their way as a polluted drainage waters to
the near situated soils and underground waters. On the other
hand, raw materials such as C + FA are being fully and
irrevocably buried.

The data analysis of table 3 for the evaluation of effect on the
environment of HEPS-2 [4] shows the presence of significant
quantities of heavy metals in the cinder, thrown out to the
waste pool. The following is written there: “When there are
strong winds (with speed more than 5 m/s), the raising of such
dust in the air is dangerous because of the presence of lead
combinations, which reach the level of 25 mg/kg in the material
of the waste pool.

Utilization of the cinder, fly ash and gypsum - waste
products from the HEPSs

The eighth fields, shown in table Ne2 for using the cinder, fly
ash and gypsum (C + FA + G) are absolutely realizable in our
country. VIIl.4 is being adopted in semi-industrial scale in
recultivation of post-mining areas. VII.6 and Il.1 wil be
realizable soon. The formation of stabilizat through mixing the
C + FA + G and the water from the sulphur purifying before
their putting in depots together with the overburden eliminates
one considerable potential danger and accumulates part of the
gypsum, useless for other purposes.

One of conclusions in the report of evaluation of effect on the
environment of HEPS-2 [4] is that “it is necessary to be
foreseen and planned concrete investigations, connected with
the possibility of waste calcium solutions from the sulphur
purifying installation of the smoke gases from block 7 of HEPS-
2. The possible positive results will help a traditional problem
for putting the waste from the sulphur purifying installation in
depots to be solved.

The received by-product from the sulphur purifying is gypsum
with quantity of 300+350 thousand tones a year.



TABLE Ne2.
FIELDS OF USING THE CINDERS FROM THE HEPS

In conclusion to the report for evaluation of effect on the
environment for the project “Completion of block Ne8 and
building sulphur purifying installation” [5] three possibilities for
using the gypsum in sulphur purifying are considered:

*  Production of gypsum with commercial qualities for using
by final consumers;

e Putting in depots in the waste pool;

e Using gypsum for filling waste pits.

In that case a spreading the spectrum for using the waste
gypsum according to the practice of developed countries,
namely production of light blocks for construction on C, FA,
G base plus certain additions is offered. It will take
considerable part of the waste and save putting valuable raw
materials (clay and sand) in present production of blocks and
bricks. The necessary investigations for realizing that
production are:

e Making and check the execution of prescriptions for
production of construction elements;

*  Defining the physical, mechanical and chemical properties
of these elements, namely: volume weight, strength
indicators, water absorption, resistance to cold, resistance
to heat, thermal isolation qualities and other requirements
to them according to our standards;

*  Making a production technology;
¢ Evaluation free on production workshop.

The fields 111.3. and IV.6. are very perspective too (see table
Ne2).

The underbasic bearing courses in temporary roads of open
mines is building now from gravel stone and constant ones —

from concrete. In these two cases CFA may substitute the
sand. The investigations carried out by the University of Mining
and Geology and the University of Architecture, Civil
Engineering and Geodesy, Sofia, show that CFA-concrete’s
compressive strength and elasticity modulus meet the
requirements for underbasic bearing course. Its thickness is
15+20 c¢cm and it can bear loading of machines running on
mines’ roads.

0.8 m* CFA with a value 8+10 times lower than that of the
sand are used into 1 m? CFA-concrete at an average instead of
sand.

The problem of waste pools covering near the HEPSs
against dust emission of CFA, thrown out in them, is
unsolved. The efforts in this direction had as a result creating
a composite material on CFA base plus binders which together
with our suitable technology [6] can temporarily seal the waste
pools’ surface and solve simply and cheaply the problem with
dust, spreading from their surface in dry periods of the year.
The strength and water resistance of the sealing course
prevent dust emission and strong infiltration of surface waters
in the waste pools’ body. These qualities correspond to the
technology of scraping up the dried sections.

CONCLUSIONS

Big fly ash and sulphur contents of East-Maritsa lignite coal
determines considerable qualities of waste + CFAG during
their burning-up. The situation is similar for the other HEPSs in
Bulgaria. The lack of sufficient capacity of the waste pools sets
the acute problem of areas, taken by them, and protection of
the environment.

The Republic of Bulgaria “produces” 3% of the waste world
volume [7].

The actuality of investigations for solving the ecological
problems connected with the waste from the HEPS as well as
their utilization in Bulgaria is undoubted.

Widening the fields of applying the CFAG by means of
creating execution of prescriptions and technologies for certain
cases is obligation of our scientific specialists on the base of
foreign experience and own investigations.
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