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ArToMobinsHO-RopoxHiit incTuryT JIBH3 «IonHTY», I“omeKa

BILTMB ITIOPOJHHUX BIIBAJIIB HA HABKOJIHIIHE CEPEJOBHIIE

Byno NpPOBE/CHO aHasi3 BIUIMBY MOPOJHHX BillBa/liB, IO FOPATh, HA HABKOJMLIHE cepefoBHuie. Takoxk
Gynu 3p06nem 3aMipH MOBIiTPA, IO HAAXOAUTH 110 nomrponanaloqnx croBOypax, i3 3a3Ha4eHHAM 0OcATy ﬁoro
3anmuwieHocTi. BeTanoRMeHo, O KiNBKicTs Nuy Ha BicTaHi 150 M BiR nopoaHoro Bumany nocsrae 10-15 Mr/v’.

3acTOCYBaHHAM CrELianbHOro o6NaZHAHKX TepMONap GyNH BHKOHAHi BUMipHM TeMIepaTyp Ha PisHHX
rnHbuHax TOPOHHX Biaeanie. BeraHoBneHo, mo Ha raubuni TeMmneparypa gocsrae 1000-1100 °C. He6esneu-
HHMH € niporopinu BopoHk. KoHTponsHHiI 3aMip TeMnepaTyp 3aificHIOETbCA Ha rubuHi 1,5-3M i Gitsue.

Poapoﬁneno npuian A Big6opy npo6 rasy 3 nopogHHX Buusamn i BU3Ha4YeHa KiNbKiCTH iX Ha PisHHX

BiACTaHsAX BiA Manalo4oro BigBania.
Y Xofli BHKOHaHHA aHaJi3y 3aNpoONOHOBAHO CXEMH raciHHA MOPOJAHHX BilBANIB i CrOpYAM TUIOCKHX Bift-

BaJiB.
K1i040Bi cJIoBa: MOPOAA, BiBAaJ, ra3, TeMIIepaTypa, TEPMONAPa, OKCHA BYTJIElI0, OKCHA CipKH.

Beryn. OgHiero 3 BaXIHBHX Npo6aeM OXOpOHHM HAaBKOJMIUHBOTO CEPEAOBHINA Ha
BYTiNBHMX TiAMPUEMCTBAX € 3aXHCT HOTO Bijl MUY i rasy, WO BUAUIAIOTECS IOPOXHUMH
BiaBanaMu. ByB BMKOHaHHMii aHani3 3almUNICHOCTI MOBITPA Mo 95 moBiTponojaBaibHAM
crosGypaM, postamoBanuM Gins MOpoAHHX BiABaniB. AHai3M Moka3any, WO YUCTE MO-
BlTp}I HAJXOAMTH OO INAaXTH TiAbkM mo 31 ctoBGypy, mo 28 — i3 samuaenictio a0 10
mr/m>. Kpiss inmi 36 cTos6ypis (38 % AociaifkeHHX) MOBITPA HAAXOAMTS i3 3amuiIeHic-
TIO BHIIE camrapﬂm HopMH. TTo neskuM cTOBGYpaM MOBITPA HAAXOAHUTH i3 3alHICHICTIO
10 90 Mr/m°.

ITocraHoBKa npoénemn. Ha 3a6py;mc}mx HABKOJIMIIHEOTO CEPEAOBHINA MOPOL-
HMMH BiJiBaJlaMH, IO TOPATE, BIUIHBAE HE TiNbKM BHALIEHHA BEJIMKOI KilIbKOCTI nuy, a
e # BUKMAW OTPYHHHMX rasiB. AHaji3 JaHMX MOKa3sye, WO aTmoctpepa Ha BifcTaHi [0
800 M Bia BimBaniB, MO rOPATH, IHTEHCHUBHO 3a0pYAHIOETECA CipY4MCTHM ra3oM Ta OKCH-
aom Byriemo. ToMy akTyaapHOIO € p03p061(a TeXHOJIOTi# raciHHs MOPOJHHMX BifBaliB.
IIpu usoMy HeoOXifHe KOMILIEKCHE BHUPiLICHHS HACTYNHUX npobGneM:

1) 0XOpOoHa HaBKOJIMIIHBOTO CEPEJOBHINA Bili 3a0pYAHEHHA NUIOM i rasom;

2) cBO€YacHe BUMipIOBaHHA TEMIIEPATypH Ta Bumneuux rasis 3 MopoJHHX BiJBa-
NiB CYYaCHUMH NpHIANAaMHU.

Mera pobotu. bepyun no yBar axryanbmc'rb icHy10401 npo6IeMH, METOIO AaHOT
CTaTTi € PO3r/AA BILTHBY MOPOAHHX BiJBa/iB Ha HaBKOJIHMIIHE cepefoBHILE, ix aHani3 i
po3pobka pekoMeHalil Mo BUMipIOBaHHIO TeMIepaTypH Ta BUIIJICHHs rasy A 3acto-
CYBaHHA NIpH BNPOBAMKEHHI HOBHX TEXHOJOTiH raciHHs MOPOAHMX BiABaMiB.

BukiageHHI OCHOBHOIO MaTeplale Benuky pons B 3a6pyRHEHHI ﬂOBlTpﬂ 1o
MOJAEThCA B INAXTH, BiAirpaloTh MOPOAHI KOMIUIEKCH, OCHOBHA YaCTHHA TEXHOJOTI4HOT
NAHKH SKHX 3HAXOAMTHCA Ha IUIAXY PyXy CBDKOro MOBIiTPA, @ TAKOX MOPOJHI BiJBalH,
AKi posramosam 6ins mopitponoasanbHux cToBOYpiB. KoHueHTtpauis 3a6py,uHeHb B
HOBlTpl Ha MPOMHUCIIOBOMY MaiJaHYHKY IaXTH cyT'reBo 36iNbIy€ETHCA NPH FOPiHHI Bil-
BaJiB.

Bnnue Ha TIOBEPXHIO MOPOAHHX BixBaniB 3MiHHO TeMneparypu HaBKOHHL[IHBOI
atMocdepH, omaAiBs, BITPY, TelU1a, L0 OTPHMYETHCS B Pe3y/IbTaTi OKHCHEHHA BYrijuid Ta
BYTIIHCTHX TopiJ, NpH3BOAMTL AO NOAPiGHEHHS YAaCTHHHM KPYNHHMX LIMATKiB IOPOJHM 10
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nuny. B cyxy noroay ueit nun BiTpoM BHAYBA€ThCA 3 BiJiBajliB Ta BAHOCHTLCA Ha 3Ha4YHI
BifcTani, 3a6pyanioroun atMocepy. Ha Bigcrani 150 M Big mopoaHux BiaBanis 3 miasi-
TpsiHoro 6oky maxtd «HexxaaHa» mo pe3yjabTaTaM aHalli3iB BCTAHOBJIEHO, IO KOHUEHT-
pauis nHIy Jipu wBHAkocTi noBitpsa 3...3,5 M/c i BosorocTi mositpa 90% cknapae
10...15 mr/m”.

Tabnuug 1 - 3anuieHicTh MOBITPA, IO HANAETHCA JO IAXTH.

. , Yucno croOypis
: . Yucno ctoBOypiB .
3anmuieHicTh NOBi- g 3anuneHicTh 3 AaHOIO 3aluie-
3 3 JJaHOIO 3aMHJIEHICTIO . 3 .
Tps, MIr/M : il ‘TIOBIiTpsA, MI/M HICTIO

ILT. % - ILT. %
- 31 | 32,62 40...50 2 2,10
0...2 12 12,63 50...60 6 6,32
2...10 16 16,85 60...70 1 1,05
10...20 - 12 L 12,63 - 70...80 1 1,05
20...30 ' 8 8,43 80...90 1 1,05

30...40 5. 5,27 90...100 - -

Koniyni mopoai BiABanm, mwo ropATh, yABAIOTH 3HAYHY Hebesmeky Ans obciy-
ropyrouux ix pobirHukis. Ha Takux BigBanax MOXyTh TpaIUIATHCA BHNaAKH 3arubeni
Mofieil BHACHIJOK OTPYEHHSA Ta MOTpAIUIAHHA 1X JO OCEpeAKiB ropiHHA, TeMmepaTypa
skux pocsrae 800...900 °C.

IIpu npoBeAeHHI TEMNEPAaTYPHHX Ta ra30BHX 3aM1p13 Ha nopommx BigBanax, 110
ropsTh, MOBUHEH GyTH MepenbadyeHHit KOMIUIEKC 3aX0[iB MOA0 6e3neyHoro nepecyBaH-
Hs mopei. Ocobausy He6e3ne1<y I MOfiel Ha BifABaNaxX YCTaHOBIIOIOTH NPHXOBAHi BO-
POHKH, B SKHX TOPHTbH ra3 i TeMneparypa gocarae 1000...1100 °C. lIlaMCTp 1UX BOpO-
HOK cknazac 0,5...1 M, a rmubuHa — 1,5...3 M Ta 6inbue.

Ha nosepxHi BigBagy BOpOHKa He 3aBXIH Ma€ BiAKpHTHH BuXil, 60 MoXe nepek-
PHBAaTHCA TOHKHM LIAPOM CIEYEHHX MOpiJ, AKi Jerko o6pymIyloThCs NpU MepecyBaHHI
Mo HuM JoAuHH. OcoBaMBO 4acTo Taki BOPOHKH 3yCTPi4alOTBCA B MiCHAX KOHTAaKTy 3
KPUXKHMM YaCTMHaMH BiaBaiy, IO BiZHECEHi [0 BHIOpiNMX, ane He YUIiNbHEHHX AiidA-
HOK; Gins TpilIIPlH 'posnomy Ta OCifjaHHs, A€ € BiNbHHUH A0CTYN a'mocq)epﬂoro NOBIiTpA 10
ocepelKiB ropiHHs rasiB, W0 BUXOAATH i3 FMHOHHH BiJBamy B MiCUAX BUXOAY MPOAYKTIB
3rOpsiHHA.

Byna npoBeieHa 3HaYyHa KifBKiCTh 3aMipiB TemnepaTypu Ha HOPOHHX BizBanax
pisHOMaHITHOT GpopMH (KOHIYHHX, XpeOTOBHX Ta TIackux). Temneparypa BuMipioBanach
Ha rnubuni 0,5...2 M i 1o 10 M Big mosepxHi BixgBamy. Jlna BHMipiOBaHHA TeMIlEpaTypH
BHKODHCTOBYBANMCh PTYyTHi TEpMOMETpH Ta TEPMOMapH CrelLliaNbHOi KOHCTPYKUIi, 10
JOMyCKaloTh iXx 3a6MBaHHA y BiaBanu (pHuc. 1). .
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Puc. 1. Tepmonapa nns 3aMipiB TeMrepaTypH B MOBEPXHEBOMY Iuapi BiABaiiB
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Y TepMonapi Ans 3aMipiB y noBepxHeBOMY wWapi (10 2 M) TepMoelieKTpoaH 1 po-
amimeni B 0600HLi 2 3 6ypoBoi ctani. HuxkHiit kiHeub 06010HKH saroctpeHui. [lpu
3aMipi TeMmepaTypH Ha BelHKii riubuHi y BinBan 3a6uBacThCA 0GONOHKA TEPMOMApH,
WO CKJajaeTbcs i3 BiApi3KiB CTaNbHOI CyLiNbHOTATHEHOL Tpy6u. Bimpisku ui
3’€IHYIOTHCA 33 JONOMOrOI0 30BHIlIHIX My¢T. ¥ Tpy6y BCTaBISETHCSA AEKiNIBKA TEPMO-
nap pi3HOMaHiTHOT A0BXKHHH, LIO 1a€ MOXUIHBICTE KOHTPOJIOBATH TEMIICPATypy OAHOYA-
CHO Ha pisHiil rnuOuHi. [lng yCyHeHHs BILIUBY UMPKYJIALil MOBiTPA Ha MOKa3aHHA Tep-
MoMap BHYTPilIHs [OBEPXHs 060NOHKH 3aMOBHIOETHCS CYXHUM THCKOM.

PesynpTaTu 3aMipiB NOKa3yloTh, IO HaHBHIIA TEMNEpaTypa Ha BiJgBaNi cnocrepi-
ranack y 30Hi, 6e3nocepeHbo MpUIAraoyoi 10 MeXi MOMHMPEHHs MOXeXi, TOGTO B 30Hi
ropinHs «cBixoi» mopoau. Temmnepatypa B MOBEPXHEBOMY mapi TyT Aocsarana 900 °C.
Ha rim6uni 5 M 3adikcosana temnepatypa 820...830 °C. Taxa iHTEHCHBHICTh FOpiHHA B
Liif 30Hi MiATBEPIKYEThCA HAsBHICTIO OCepelKiB Ha caMoi nosepxHi, Ae nopoxa Gyna
posreueHa A0 YEPBOHOTapsA4Oro CBiYCHHA Ta iHTeHCHBHO BHAinAnuch rasu i aum. O6o-
JNOHKH TepMonap neperopand. Ha Hux 3’ABISIHCE HapOCTH KPHCTaliuyHOi pEYOBHHH Te-
MHO-CHHBOTO KOJIbOPY 3 METAJIEBHM OJIMCKOM. , ,

HapemTi, Ha ocTaHHi# cTafii ropiHHA MOBEPXHEBi OCEPEAKH 3HHKAIOTh TOBHICTIO.
[IpunuHAETBCA H YTBOPEHHA IOPIOYHX rasis, Xxo4a Temrepatrypa B IMIMOHHI MOXe 3aiH-
IMaTHCA BEJIMKOIO 32 paXyHOK paHilll HAKOTIMYEHOro Tema.

Ilo Mmipi BimmaneHHs QpPOHTY MOXKexi TNOBepXHEBi OCEpelIKH Ha CXMNax BifBany
OCTYNOBO 3HHKAKOTh, TEMIIEPATypa MOBEPXHEBOrO Wapy 3HIDKYETHCA. IMoxexa Ha WiH
cTazii Bigxoaute BrnuG BimBany. OmHO4YacHO Mo Horo rpe6eHIO MOYHHAETECA FOPiHHA
rasis, IO BUXOAATH i3 IMOUHH BiABay. -'

Takuii PO3BHTOK MOXEXi NMOACHIOETBCA HEOAHAKOBUMH YMOBAMH JOCTYITY NoBiT-
ps 0 OCepesKiB, po3TalIOBAHHM Ha pisHilt riu6uni Big nosepxHi BifBany. Tomy mpu
NMowmMpeHHi Ha HOBi 30HM MOXeXa Mepell YCiM OXOMIIoE NOBEPXHEBHIl map NOpOAH,
AKMi FOpUTh HaMGIBII iHTEHCHBHO Ta IIBUMAKO neperopsic. B 6inp raubokux mapax
ropiHHs NpOTiKae MOBiMbHilIE i JOBIIE.

Moskexi Ha IUIOCKMX BigBanax, IO BiJCHMAIOTHCA Mif YKic, APOXOAATEH TaK, AK
onucano Bume. Ha KOHIYHMX Ta MIIOCKMX BifiBanaX, IO BiJICHMAIOTECS MOLIApOBO, 0CE-
PEAKH TOPiHHA 3HaXOAATHCA B rau6GHHI BigBaNy Ta Ha MOBEPXHi. [ToBepXHeBi OcepeaxH
rOpiHHA MOCTIHHO OTPUMYIOTh FOPIOYHH MaTepial 3a paxyHOK HaJXOJXKCHHA Ha BigBaN
cBixoi mopoau. ITic/s NPHNKMHEHHS exCIUTyaTanii BiZIBaJIiB OCepeAKH FOpiHHA MOPOJH Ha
X MOoBepXHi WBHAKO 3HHKAIOTB, a FIMOUHHI TIoXexi TpuBaloTb A0 10 pokis i 6inem. Ha -
TOBEpXHi 3yNIUHEHHX BiBajiB rOPATH JIMIIE a3, IO BUXOMATH i3 rIMOHMHHHUX TMOXKEX-
HHEX JIiNAHOK, KiNBKICTh AKHX y BiJBajax gyxe BEJIMKA, '

OnucaHuii 3aci6 3amMipy TeMIepaTypH, a TaKOX saco6u, mo pekoMeHaoBaHi [Ipa-
sunamu Besneku (I1B) B BYriBHMX i CNaHLEBHX IIAXTAX, i3 BHKOpHUCTAaHHAM PTYTHHX
TEPMOMETPIB T2 TEPMOMETPIB ONOPY JAOCHTh TPYAOMICTKi, BAMAralotTh BEJIHKHX BHTPAT
yacy # He JO3BOJSIOTh OTPHUMYBATH NOBHY KapTHHY TEMJIOBOIrO 0JIA Yepe3 Te, U0 TOYKH
3aMipiB pO3TAaIIOBYIOTHCA HAa 3HAYHHX BifcTanax oAHa Big oAHOI. OcoONHBO CKAAAHO
BCTAHOBJIIOBATH UMM 3ac00aMU OCEpEIKH caMoO3analCHHA Ha MOPOAHHX BiaBanax, IO
He ropATh, Ha SKkHX 16 pexoMeHA0BaHO MPOBOAUTH /1Ba pasu Ha pik (HaBeCHi Ta BOCCHH)
TeMmepaTypHi BUMipH. 3 MpakTUKK 3GepiraHHA caMo03amaJbHOro BYTiJUId Ha CKiajax Bi-
JIOMO, IO HAaBiTh BCTAHOBJIEHHA MO ciTui 3X3 M CTaLiOHApHHX TEPMOMETPIB i3 aBTOMa-
THYHUMH CHIHANi3aTOPaMH TiJBHLIEHHS TEMIEPAaTYpH A0 HEGEIMEUHUX MEX HE 3aBX/H
J103BOJIAE CBOEYACHO BCTAHOBHTH OCEPEAKH CaMO3amajeHHA. Jlnsa 3aMipiB TeMmepaTypu
Ha BiJBaNax MOBMHHI 3HaHTH 3aCTOCYBAaHHs MpPUNajy GE3KOHTAKTHOrO BHABICHHA JKE-
pen HarpiBy no iX palioHanbHOMY BHNPOMiHIOBaHHIO. :
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[opoani BigBamu, WO ropaTh, BUAINAIOTE BEIMKY KibKiCTB AMMY Ta OTpYHHHX
rasis. CaHiTapHPIMH CJIy)K6aMH micT 6ynu Binibpani 224 npobu noni’rpx 6ins nopogHux
BizBaniB waxT iM. JIeHiHa Ta iM. ApTeMa (Ta6n 2), 123 3 AKX aHajli3yBamucs Ha OKCHJ

Byrnemo a iHmi Ha ClquCTHﬁ ras.

Tabnuus 2 - 3MicT WIKIJIHBUX rasiB y atMocdepi.

. 3
Bizcrans Bia = KoHueHTpallis rasy, Mr/m =
BigBaNy, M , : 2
MaKCHMaNbHa |  CepejHs - MAKCHMANIPHA | CEpeHs
IllaxTa im. Jlenina
0 62,5 12,02 1,67 0,63
100 125- 22,03 _ 1,05 - 0,75
300 125 76,66 - 1,65 0,83
800 _ 62,5 21,60 - £
IllaxTa iM. ApTema
0 125 314 - -
100 125 43,82 - :
300 62,5 46,25 - -
800 60,5 30,66 3 .

Jlns Bimbopy mpo6 rasy 3 BigBaly BMKOPHCTOBYETHCS npuc'rpiﬁ (puc. 2), mo
CKJIafacThCs 3 3a6UBHOTO 1yna 1, BUroTosiaeHoro 3 6ypoBoi cTani, 3 OTBOpaMH B HIDK-
Hi#l YacTHHi; 3 em{ysanmnx muaHris 2; ckisHoi mineTkd 3 emuictio 200...250 cM>, B
AKY HaGupaeThes ra3; acmipaTopa 4, MO NMPH3HAYAETHCA A4 NMPOCMOKTYBAaHHS rasie
kpi3p mimetky. Bini6pani npo6u rasy anamsyloncﬂ B ra3oaHaJiTHYHUX JabopaTopisx.
B cyyacHMX yMOBaXx iCHYIOTh MEPEHOCHi rasoaHaii3aTopH BupOGmmTBa 3aKOpPAOHHHX
dipM, a TakoX nmpunaau, po3poGieHi ykpaiHChkuMH koMmnaHiaMu. Hanpuknan, dipMoro .

«Opion» (M. XapkiB).

Puc. 2. Ipuctpiit ana Biabopy npob rasy
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PesynbTaT aHaji3y rasis, BiliOpaHuX Ha BigBanax waxT im. Jlenina, «Hexaana»
Ta iM. ApTeMa 3 OJIHOYACHMMH 3aMipaMH TeMIEPaTypH, NOKa3yIoTh, 10 Ha 3Ha4HiH riu-
6uHi B BiiBaJi MPUTOKY KMCHIO HE BHCTA4a€ ANA NOBHOTO 3TOPSHHS BYTiid, By JIHCTHX
mopia Ta iHWMX ropro4ux Mmatepianis. TyT BinGyBa€TbCA YTBOPEHHA NPOAYKTiB HEMOB-
HOFO 3TOPAHHA, AKi MOTIM BHUXOAATH MO TPilHHAM Ha MOBEPXHIO, Ae i sropsloTs. Ha
IUGHHHE MOXOAKEHHS LUX ra3iB BKasye BiJHOCHO He3HauHa TEMIlEpaTypa B MicLsX iX
BHXOAY, IO cKianae, sk mpasuio, 100...200 °C. ITopoaa HarpiBa€ThCA TYT 33 PaXyHOK
Temjia rasiB, IO BUXOAATH. AHaNi3aMH LMX ra3id BCTAHOBJICHO, ILIO. B HHUX MiCTHTBCA
10...20 % okcumy Byrmemo Ta 9...11 % BOAHIO NpH MdyXXe HHU3BKOMY BMICTi
kuchio (0,15...5,5 %).

3HauHMil BMICT BOAHIO T2 OKCHAY. ByIJIeLl0 BUARICHO TaKQXK Y rasax, BiliGpaHux
i3 ocepe/kiB ropiHHS Ha CXHIax Ta BEpXiBKaX BiiBaiiB. AJie 0COGIHBO BENHKHH 3MicT
BOJHIO B MpoGax, BifiGpaHMX NPH NONHBAHHI OCEPEKiB ropiHHA BoAowo abo FTMHHCTHM
po34rHOM c1abKoi KOHCHCTEHILT. ,

V pigsani, mo roputh, BifOYBAETHCA.ra30y TBOPEHH, 1O BiANOBifa€ HACTYIHHUM
OCHOBHMM MpOLIECaM: OKHCIEHHIO Ta rasudikanii naneHUX Marepiasis, pearyBaHHi
OKPEMHX KOMIIOHEHTiB IPOJYKTiB ropiHHs MOMi) c05010 T2 po3neueuM By iLIAM.

OCHOBHHMH MPOJYKTaMH NpoLeciB OKHCICHHA Ti rasudikauii € rasu: CO,, CO,
H,, H3S, SO2. OKHC/IeHHs BYTiIs Ta By AHCTHX TIOBiA MPOXOAHT MO PEaKLiAM: '

C+ 0, =CO; +394,6 kIx;
2CO + 0, =2CO0; + 960,6 k]JIx;
- 2C + 0, =2CO0 +570,2 k.
- HarpiTuii xonuenan (FeS.) B3aemonie 3 mapamu BOAH:
6FeS; + 10H,0 = 6FeO + 10H;S + 2S0s.
Cipka, W0 3HIXOAUTBCA Yy BiABanbLil Maci 3ropse, y‘rBO})Ioréi{ii‘ cipumcTnii raz:
S + 03 = SO, +292,2 k[Jk.

'Byrieknc/uii ras, wo yTBOPIOETbCA B NPOLECi OXHMCJICHHS BiTBANBHOI MacH B3ae-
MoAi€ 3 Byrimmam: ' B

C + CO, = 2CO - 175,6 kJIx.

OCHOBHHM TIPOLIECOM, IO TPWUBOXMTL A0 YTBEOPEHHS NMaNpHMX rasis y Bigsani,
HaliMOBipHille, € B3aEMOZis BOJAHOI NAaPH 3 PO3KAPEHUM BY MLILIAM: ‘

C+H,0=CO+H; - 74,5 llk. .

B ocepeakax ropiHHs L peakuis MO:xe NMpoTixaTy fgoctiiino, 6o Boaora MICTHTS-
cs AK B MOBITPi, TaK i B MOPOAi BiaBany. '

Ta3H,. 110 BHALNAIOTECA NPA TIONMBaHHI BOJAOKO GCEPIAXIB rOPiHHA, HapiBHi 3 BOA-
HeM Ta OKCHIOM BYFMCLIO MIiCTATL 3HAYHMA HaJIMIOK BoAsgHOi mapu. B mprcytHocTi
KaTanizaTopis B YTBOPIOIOYMX Bi/iBaJ MOPOAAX BiGYBAETHCA KOHBEPCiA OKCHAY BYTIELIO
napaMu BOAH: ‘

H + CO + Hy0 o CO, + 2H; + 42,7 kIx.
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s peaxum NpoTiKa€ iHTEHCHBHO TIPH TeMHepaTypl 6inbiw 450 °C, TpRYOMY TpH
MiJBUINEHHI TeMnepaTypu piBHOBara 3MilllyeThCs mBopyq TO6TO B CTOPOHY BHXiJHHX
npoaykTis. OfHAK, NPH HaJUIMIIKY BOAAHOI Mapy piBHOBara 3alHIIAETHCA CHIBHO 3CY-

HYTOO MpaBopyH i mpu BHCOKHX TeMmnepaTypax. ToMy npu notpamisiHHI BOAM JO ocepe-
IKiB FOpiHHA YTBOPIOETHCS BEJIHKA KiNbKiCTh BOJIHIO Ta BYTJIEKUCIIOTO a3y NpH He3Hau-
Hi#l KiJIBKOCTI OKCHAY BYIJIELO.

BcraHoBIEHO, 1O Y Byrnen06yBan panouax VkpaiHH NOpoAHi BifBaldH MAXT i
36arauyBajibHHX (pabpHk BH}IUI}HOTB B THXKJCHD B ccpenﬂbomy (NO + NOy) - 70 kr, COz
- 0,15-0,17 T abo 763865M CO - 9,7 T abo 7760M SOz—ISTa6o 525M,
H,S - 04T3602635M :

Bci ui naHi BKa3yloTh Ha Te, WO JUIA BCiX iCHYIOYMX BifiBajiB, WO rOpsATh, Ta AJs
THX, IO CTIOPYMKYIOTCS, HEOOXiAHO MepenbayaTH crewianbHi 3aX0AH N0 PO3po6ACHHM
TeXHIYHUM pimeHHAM. [Ipu (bopmynanni MJIOCKHX BiBaJIiB MOXeXOHeOe3NeYHUMH YINli-
NEHEHUMH LIaPaMH, KOHTYPH BilBaliB TOKPHBAIOTBCA iHepTHHUM MaTeplanom

Haii6inpie po3MOBCIOMKEHHS B ChOFOAEHHI OTPHMaB 3aci6 raciHHA KOHiYHHX i
xpeGTonnx BifiBaNiB mepedopMyBaHHAM ix y Bigsanu muackoi ¢popmu. Texnororis ra-
CiHHA BifBaNiB UMM 3acoGoM BKIIOYae B cebe 3MMB NOPiA 3 iX BEpUIHHH rmpOMomTopa-
MH, 3HIKEHHS BHCOTH BiJBaliB nepemmcnwm 3a3jaierifp OXOJIOJPKEHHUX - MOpif A0
cxuny 6ynpao3epaMy, OXOJIOMKEHHA PElITH NOpPiAl BOAOIKO Yepe3 PO3KPHTHH roOpH3OHTa-
NBHHUI MaliaaHyukK. SIKIUIO BeplIMHa BifBaly CKIajJicHa rapaYMMH i pO3)KapeHUMH INOpo-
JaMH, TO Mepej 3MHUBOM iX NONEpeSHbO OXONOKYIOTh 3pOIIYBaHHAM BOJOIO 10 TeMIIe-
paTypH 150 °C Ha er6m{y 2,5-3 m; BUTPAaTH BOJM NPH LUBOMY NpUIAMAIOTECA HE MEHIN
300 n/M*> moBepxHi BimBany. 3MHB NOPiZ BHKOHYETHCA rmpouom'ropamu 3 AMCTaHUiH-
HHM KepyBaHHSM, IPH BUTPaTax BoAM He MeHw 100 n/ros Ha KOXHMHA riipoMoHiTop Ta
npy THcKy He MeHm 1,47 MIla. 3akiHYCHHA 3HMXCHHA BHCOTH BiflBaly BHKOHYETHCA
Oynsposepamu. Iloponu, mepen HepeMllIICHHﬂM ix 6ym,1103epamn, OXO0JIO[KYIOTBCS
no 80 °C.

\

BHCHOBKH

1. BukoHanuii aHani3 BIUIMBY MOPOAHHX BiZBaJiB, IO rOpATh, Ha HABKOJHMIIHE
cepeJlOBHIIE.

2. 3p06nem lIOCJIlIDl(eHHSl Temnepa'rypn nopommx BiZBaJiB, IO rOpATH, Ha pi3-
HUX raubuHax i3 3acTocyBaHHxM creLialbHUX TepMoIap. 3anponononano BHKOPHCTO-
BYBaTH Oe3KOHTaKTHI NpUIaaH ais BuMlpy TeMIepaTypH BiJBaiB.

3. Hanani pesynb'ram aﬂamsy BUJINECHHA 3 nopommx BiaBaniB rasie i-ix posro-
BCIOJKEHHS Ha pi3Hiif BiAcTaHi Bij Bumany

4. O6rpyHTOBaHI peKOMeHnauu LOAO raciHHA TMOPOIHHX BiJiBaiB, 110 rOpATH, 3
p03MPIBKO]O X rigpoMOHiTOpaMH i METOAH 3HHXKCHHA TeMIepaTypH Mopif, 3 AKUX CKJa-

JEeHUH BiZBaJ.

Iepenik BHKOPHCTaHOI JIiTepaTypH

1. TeXHONMOTHIECKHE CXEMBI TylUeHUS H HOPMHPOBAHHA noponﬂux orsanoB. — KueB: YKpHHHIIPOEKT,

1993.-160¢c.
2. Mepkynos B.A. Oxpana npupozsi Ha yronbHeix waxtax / .B.A. Mepkynos. — M.: Henpa, 1981. -

181 c.
3. CoxpaHeHHe OKpyaloueli MPHPOAHOH Cpelbl Ha FOPHONOGHIBAIOMINX MPEANPHUATHAX / [BopobréB
E.A., I'pe6éukun C.C., Kocrenko B.K. nnp] —lIoueux BUK, 2009 504c.
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