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Bb3MOXHOCTU 3A NPUNOXEHWUE HA CTYPOMNENENHWUTE OTNAABLUW OT TEL B
OTKPUTWUTE PYOHULN

BeHnyucnae banukoe, Amanac CmunsiHos

MurHo-eeonoxku yHusepcumem “Cs. Mear Puncku”, 1700 Cocpusi, brneapus

PE3IOME: lMpn n3rapsHeTo Ha Bbrmvwa B TEL| ce oTaenst ronemu obemn TexHoreHHW oTnagbLy BbB BUA Ha cryponenenu / C+l1/. TAxHOTO AenoHupaHe v
CbXpaHeHne Cb3AaBa CEpUO3HM TEXHOMOTMYHM W eKomoruyHn npobnemu. 3aToBa TPETUPAHETO Ha CrypornenenuTe kato W3XOAHa CypoBMHA 3a Hampasa Ha
maTepuani C NMpUIOXAMOCT B MpakTWKaTa Ha OTKPUTATE PyAHMLM O1 oBrekunno 3HauMTenHo npobrema C [EenOHMPaHeTo W CbXpaHeHneto UM. HanpaseH e
PETPOCNEKTMBEH aHanu3 Ha Bb3MOXHOCTUTE 3a HamupaHe Ha mpunoxeHune Ha C+1 B npakTikata Ha OTKPUTMTE PYAHULM C Len peluaBaHe Ha MoCTaBeHuTe
npobnemu.

KntoyoBu gymu: cryponenenu, OTKpUTM PyAHULM

OPTIONS OF USAGE OF CINDER ASHES WASTES IN OPEN - CAST MINES OF THERMO - ELECTRIC POWER STATIONS
Ventzislav Balikov, Atanas Smiljanov
University of Mining and Geology, 1700 Sofia, Bulgaria

ABSTRACT: Along with the combustion of coals in thermo-electric power-stations enormous amounts of cinder ashes wastes are been released. The deponieren and
storage are causing serious ecological and technical problems. This problem will be easier solved if cinder ashes wastes are considered to be out-coming raw-
material. Such kind of raw —materials can be put into practice by opencast mine. Here is a retrospective attempt of analysis based on opportunities of finding the
usage of cinder ashes in the whole practice of opencast mine aiming solving of mentioned problems.
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B'bBep,eHMe AHanus Ha 6'bnrap0KMﬂ n 3aarpaHuy4Husa onut

B pa3suTuTe CTpaHW OTnagbuuTe OTAENSHW NpU U3rapsiHe 3ap rpaHuUa v B akageMWuYHUTE Cpean, W npakTuuuTe
Ha Bbruwara B TEL| ce cknagupaTt wnu HenocpeacTBeHO TBPCAT CMOMYYNMBI OT UKOHOMUYECKA U TEXHOMOMNYHA rneaHa
cred OTAENSHETO MM Ce mpunaraT B pasnuuHu cdepu Ha TOYKa pelleHns Ha Tesn npobrnemu noeeye oT 50 roguHu.
npomuwineHocTTa. B Hawata ctpaHa Te ce U3XBbpnST MPUHLUMNHO BHUMAHWMETO € HACOYEHO KbM MHOTMO TOYHO
HEeMnoCpPeACTBEHO B MACUBUTE HA BBHLUHUTE MIN BLTPELLHUTE OMWCaHWe 1 N3yyaBaHe Ha NPOLECUTE, KOUTO NPOTUYAT MEXIY
HacunuLa, CMeCeHn C OTKpuBKaTa. Hanuue e onacHocT npu cryponenenuTe u Bb3MOXHWUTe BELLECTBA, C KOUTO Te buxa ce
€KCTPEMHW CUTyaLuW, HanpuUMep Npu BHE3anHO NokayBaHe Ha CBbp3anu B ycToluMBa cpeda OT Twna Ha komnosutute. llo-
MOAMOYBEHM BOAWM BCNEACTBUE HEOOWYAHO WHTEH3WBHM [ony ca fafieHn HAKOM OT MO U3BECTHUTE YYEeHU C MpU3HaTy
Banexu (Ha npumepa Ha 2005 roguHa), NpunaraHUsT HauMH Ha MPUHOCW UMEHHO B TaKu1Ba HarnpasneHus:
LEnoHMpaHe fa npean3Buka CepuosHu eKonoryHu npobnemu. Kokobu — 1968, NoHvapoea, bapaHosa — 1981 — 3yyaBaHe
OcobeHo ako BoAWTe 3amoyBaT [a M3BMMYAT HEXEenaHu MexaHW3Ma Ha NpoTUYaHe Ha MyLonaHoBUTE peakuuu npu
KOMMOHEHTW OT Cryponenenute, ¢ KOeTo ekobanaHchbT Ha cmecu Ha XCB ¢ nenen ot TEL.
cpefarta fja ce 3acerHe YyBCTBUTENHO. [10 TO31 MOMEHT HUKOM Halse — 1984, Montgomery — 1981 — Bpeme Ha feicTBue Ha
He 00pblya CEepuo3HO BHUMAHWE Ha TO3W npobrnem, Ho crnep NyLONTaHOBUTE peakLyu.
BNW3aHETO HU B EBpoNeickus cbio3 HeJornexnaHeto My AHeC bespyk — 1965, Handy — 1958, Ingles, Metklaf — 1972 -
MOXe [a Ce OKaxe C (haTanHu nocreguuu yTpe 3a HsKoM lMpouecn Ha cTpykTypooOpasyBaHe Ha LMMEHTO U
MWHHW NpeanpuaTis, paboTely KaTo eHepruitHa ABOWKa C BapOMnoYBMTE.
TONMOENEKTPUYECKN LeHTpanu. CMUCHITLT Ha TO3W Aoknag e
[a 3a0CTp BHWMAHMETO M Ha MWHHATa MpaKkThka, M Ha B Bwnrapus cbuo e paboteHo no T03n npobnem, kaTo uma
eHepreTMUMTE C OfMeg [fda Ce Cb3fgaBa Harmaca 3a HanpaBeHW U HSAKOM MPOMMULLNIEHM ekcnepumeHTn. [lo
M3NpeBapBaLo pa3paboTBaHe Ha TEXHOMOTMYHO LOCTHMHUA U M3BECTHMTE YYEHU C MPU3HATL NPUHOCK B NpobnemaTukara ca:
MKOHOMWYECKN 3HAYUMM PELLEHUS. Escratues, Togopo -1983- WsyyaBaHe MexaHusMa Ha

npoTMYaHe Ha nyLonaHoBWTe peakuun npu cmecu Ha XCB ¢
nenen ot TELL
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TopopoB 1985 — npobwu ¢ nenen ot TEL, — Bobos gon n TEL-2
- Mapuua-u3Tok.
Escratnes — 1973 — TEL| - Codomsi n TEL| - Pyce.

Te pabotar rnasHo ¢ nenenum ot TELl — Bobos gon, TEL —
Pyce u TEL, — Codwms, pasuntankum Ha TexHute no-pobpu
noLynaHoBM CBOWCTBa. MmaT peanuavpaHn MPOMULLTIEHM
eKcrnepyMeHTV B ccepaTta Ha NOAJIOKHUTE U KOHCTPYKTUBHWTE
6eToHu.

[Mpe3 nocnegHUTe HAKOMKO roguHu no npobrnema 3anoyHaxa
pabota n y4enn ot MI'Y — npody. JlunsH [paraxos u ac. Maeen
Maeros. Te ce onuTBaT Aa NPUIOXaT HEMCKUS ONMUT Ha 6a3aTa
Ha KayecTBaTa Ha Hawute cryponenenu. OCHOBHUTE UM
YCUNWS Ca HAaCOYeHU 3a HanpaBa Ha WKOHOMWYECKM AOCTBIHM
1 TEXHOMOTMYECKN YCBOMMM MOKPUTUS NMPOTUB pasnpallaBaHe
W MATpaUmMs Ha MenefnHWTe 3a nepuoga ‘cyxa cekums’ Ha
yTaitHmuuTe Ha M3ToyHo MapuwukuTe LieHTpanu (ocHoBHO TELY
2).

Cchepm Ha npunoxeHue B NpaKkTUKaTa Ha
ObNnrapckuTe OTKPUTU PyAHULM

Ha dwr. 1 ca nocoyeHn OCHOBHWTE Cdhepu, B KOWTO [0
MOMEHTa € TbpCeHa MNPUMOXUMOCT Ha Cryponenenute B
OTKpUTUTE PyaHWLWM B Bbarapus.

\ OTKPUT PYOHWNK ‘ TEY

MOKPUTUA
3

r T ‘ T 1
‘ I/13KOHABAHE‘ ‘TOBAPEHE \ ‘TpAchopT ‘ ‘ HACVMBAHE ‘

CrYPOOTBA/IUTE

W30NTALIMOHHN
MOKPUTUA

[ABTOMOBWIEH [ XN | [T ]

‘ BPEMEHHM ‘ ‘I‘IOCTOSIHHIA ‘
I I
‘ KOHCI'PYKTIABHVI‘ TIOZVIOXHN
BETOHM BETOHM
HATTPABA HA

e
HACTUIIKU

BPEMEHHM
MIOWATKY

®ur. 1. Ccpepm Ha npunoxeHue Ha cryponenenure

OueHka Ha 00emuTe nenenunHa, AeNOHUPaHU B
HacUNULLEeTO Ha PYAHUK 3

B Tabrmua 1 e noka3aHO KOMMYECTBOTO NENeNnHa U3BO3EHO
M CMeCceHO C OTKpMBKaTa 3a nepuog OT 6 meceua camo OT
€[MH oT pyaHuumuTe B Mapuwwkus 6aceiH /B ciyyas PyaHuk-3/.

Tabrmua 1
Konuyecmea nenenurxa, mpaHcnopmupaHu npe3 nbpeomo
nosnyzo0ue Ha 2005 200uHa om cyxa cekyusi 00 Hacunuwemo

AHYAPU | ®EBPYAPW | MAPT | AMPUN | MAX | tOHM
130 000 HAMa 105 166 122 166
M3 237m3 | 374m® | 945m3 528m3

3a cpaBHeHue npe3 2004 roguHa ca U3BO3eHM OOLLO
1571200 m3

3a TpuTe pydHuka cymaTta 3a edHa roAMHa HagXBbPIS
4 000 000 m® nenenuHa.
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KonuyecTBeHa oueHKka Ha NnoTpeGHOCTTa OT
nenenuHa

Bb3aMoxHUTE chepyn Ha NpunoxeHue ot cur. 1 ca cnegHuTe:
KoHCTpyKTUBHM 6ETOHM, NOAO0KHN OETOHM U HACTUNKK

— BBbTPELHO PYAHUYHM MbTULLA — Te OT CBOS CTpaHa ce
pa3fensT Ha NOCTOSHHYU 1 BPEMEHHM

B Tabn. 2 e nokasaHa gbImKMHATA HA BBTPELUHO PYAHUYHUATE
nbTULa B komnnekca “Munn Mapuua - natok “

Tabnmua 2.

Cyma

Ne p-K-1 P-k 2 p-K -3

ObmkuHn , m

ObmkuHa Ha

mn 38609 57000 | 54762

ObmxuHa
NOCTOSIHHU
nbTUWA

Ha
68

21630 30000 | 17100 | 730

ObmxuHa
BPEMEHHMU
nbTULA

Ha
121

30272 45000 | 46100 | 372

ObmxkuHa Ha
YakbrmMpaHu

3.1 | nbTUwa 28694 14100

ObnmxuHa
YyepHu
nbTUwa

Ha
O6wo:

3.2 1578 32000 | 190 km

KakTto ce Bmkga oT Tabnuua 2 cymata OT MOCTOSIHHUTE W
BpeMeHHuTe nbTuwa e Hag 190 km.

Mpw n3rpaxgaHe Ha BpeMEHHUTE MbTuLa /c 0ba AbmkuHa
no Tabn. 2 — 121 kwm/ oT crypobeToH, OTrOBapAWM Ha
N3MCKBAHETO 3a HWUCKA LieHa — KOHKypupaLl Ce C LeHaTa Ha
yakbma 1 pocTaTbuyHa fKocT/ ce OTKpuBa cdepa 3a
npunoxeHue Ha 6nmao 120 000 m3 Ha roguHa.

Cymarta ot 120 000 m3 e nonyyeHa npu LWMPOYMHA Ha
MbTHOTO MnmaTtHo — 6 M W npubnuautenHa aebenvHa Ha
HacTunkata 0,20 M, Npu HanpeabK Ha pyaHUKa 3a 1 roguHa ot
250M /Tpn MeCTeHMs Ha MbTS C Kpayka Ha npeMecTBaHe OKOMo
80 M/ u yyacTve Ha cryponenenuHa B CbCTaBa Ha GeToHa
okono 30% ot 0bLms obem.

Mpu marpaxpaHe Ha HOBW MOCTOSIHHW MbTULLA WKW Npw
3aMsiHa Ha cTapy /c obwa gbmxkuHa no Tabn. 2 — 68 km/ ot
CrypobeToH OTTOBapslyM Ha M3MCKBAHETO 3a HUCKa LieHa -
KOHKypupal, ce C LeHaTa Ha OOWkHOBeHWS OeToH u
[OCTaTbyHa SKOCT Ce OTKpMBA Ccepa 3a MpUNMOXeHne Ha
6nu3o 20 000 m3 Ha roamHa.

Cymata ot 20 000 m3 e momyyeHa Npu LUMPOYMHA Ha
MbTHOTO MfaTHO — 6 M U npubnuautenHa pebenuHa Ha
Hactunkata 0,30 m, npu usrpaxaaHe Ha okono 10 KM roguLiHo
MOCTOSIHHM MbTULLA B KOMMIEKCA.

Kakto ce Bwxaa Bb3MOXHWS MpuUnoxuMm obem Ha
cryponenenyHa B CTPOUTENCTBOTO Ha MbTUWA B OTKPUTUTE
pyaHuum e okono 140 000 m3, koeTo e okono 4% ot obema Ha
npou3BexaaHata nenenuta.



MokpuTuA 3a crypooTsanute

PyoHuuute B Komnnekca “Munu Mapuua-u3tok” n3so3sat
nenenuxa ot Tpute TEL2 B paiona /TEL-1, TEL-2 n TEL-
3/. Te u3xBbpNAT 4pe3 XwWApOTPaHCMOPT oTnagbuute OT
U3rapsiHETO Ha BbIMMLLATA B CrypooTBanu/ Taka HapeyeHute —
yepHW esepal, OT KbAETO, Crej W3cyllaBaHeToO MM, Te ce
narpebBaT, cvMecBaT Ce C OTKpWBKaTa M Ce [enoHupaT B
HacunuwaTa Ha pygHuuuTe. Tesu crypooTBanu 3aemat nioLy
oT Hag 2400 pekapa. MepkuTe KOWTO ce B3emaT B MOMEHTa
NPOTMB TAXHOTO pasnpallaBaHe ca CnegHuTe:

- TEU-1- nokpueaHe ¢ reotekctun — ot 20.06.2005

- TELU -2 - nokpuBaHe ¢ reoTekcTun — ot 61130 3 roamHu
- TEL - 3 - npbckaHe C pa3TBop No peuenTtypa Ha
ocHoBata Ha C200.

[Mpu nokpuBaHe Ha cekuumUTe Npes3 nepuoaa "cyxa cekums” ¢
pasTBOp, M3rOTBEH C LMMEHT W MEMenuHa ¢ OPUEHTUPOBBYHA
pebenuHa — 10 cm, KorTo 6M OMN KOHKYPEHTEH LIEHOBO Ha
Aocera npunaraHuTe MoKpUTKS, Ce OTKpWUBA HOBa Cdepa Ha
npurnoxeHue Ha nenenuHata ¢ roguweH obem okorno 80 000
M.

Cymata ot 80 000 mM® e nonmyyeHa npu MOKpPUBaHe Ha
cekumuTe npe3 nepuog oT 4 meceua /npu HopmanHa paboTa
Ha TEL|oeere/,

Wnu Bb3MOXHWS nmpunoxum 0Bem Ha cryponenenuHa 3a
WU3rpaxgaHeTo Ha M30MauMoHHW CMOEBe Ha CrypooTBanHuTe
cekuum B nepuoga “cyxa cekums’e okono 80 000m3, koeTo e
okono 2,5% ot obema Ha npousBexgaHaTa cryponenenvHa.

lMpenopbyaHa 3a nybnukysaHe ot
Katenpa “Otkputo pa3paboTtBaHe Ha nonesHu 13konaemm
1 B3puBHM pabotn”, MT®
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3aknouyeHune

PasrnepaHute OBe OCHOBHWM Cepn Ha MPUNOXKEHWE B
OTKPUTUTE PYAHMLM MoraT Aa noemar okono 7% ot obema Ha
OT[eNnsiHaTa KaTto TEXHOreHeH OTnagbk nenenuuHa. Mpu egHo
MacOBO W3ron3BaHe Ha CrypobeToHUTe U B U3rpaxaaHeTo Ha
MOMOLLHM Crpagu U CLOPBKEHWUS B PYOHULWTE, KaKTO M 3a
npUCHeaNHUTENHN mbTuWa  OT  PYAHWUMTE  KbM
PenybnukaHckata mbTHa Mpexa, TOBa KONMWYECTBO MOXe [a
Hagxebprm 15 % camo 3a BbTPellHAa KOHCymauus B
pyoHuumte. Pasbupa ce He TpsbBa fga ce nponycka U
NOEBTUHABAHETO Ha ceBecToNHOCTTa Ha 1 KM PYLHWYEH MbT.

Hanuuneto Ha ronemu KONMYECTBA HEW3NON3BaHa NenenuHa
6u cneagano ga Hakapa MecCTHUTE BIaCTu B CTaposaropCKa
obnact pga npoy4yaTt Bb3MOXHOCTUTE 3a MNPUNOXUMOCTTa UM
npu n3rpaxxgaHe Ha cMeTuLlaTa B CbOTBETHUTE 06LLU/IHI/I cuen
HamanaBaHe Ha WUHBECTUUUNTE 3a U3rpaxnaHeTo UM, KaKTo U
3a nocneapalloTo MM 3anevaTBaHe.

Wmaikv B npegBug M Bb3MOXHOCTWUTE 3@ MPUIOXKEHWE B
ppyrute cdepu Ha NpOMULLNIEHOCTTAa — CTPOMTENCTBO,
NpoM3BOACTBO HA LWMEHT U OeToHM, u3rpaxpaHeto U
ekcnnoatauMs Ha gema WM Ap., 3HaYMTENHO Ce Hamansea
OnacHocTTa  OT  HEMOCPEACTBEHOTO  W3XBbpsHE  Ha
oTtnagbuute ot TEL| B okonHata cpepa.

INuTepatypa

1A3BagKu OT JOKYMEHTM 3@ M3BO3EHU KONMYECTBA NenenmHa ot
TEL-3.

13Bagku OT roguwiHUTE poknagu Ha PyoHuk — 1, 2 u 3 ot
komnnekc* Munu mapuua-natok” Afl.

Escratnes [., u gp. LumeHTaums Ha ckanu u guUCnepcHM
noysMm.
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