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K IepepaboTKe HU3KOCOPTHOTO HECIHEKAIOMIErocss KaMEHHOTO YIS, C IOJy4YEHHEM B KadecTBE
MIPOAYKTa KOKCA BBICOKOTEMIIEPATYPHOTO, KOTOPBIH MOXET OBITh MCIOJIb30BaH Ha 3JIEKTPOTEPMHUUYECKUX
MPOU3BOJICTBAX, a UMEHHO IPH IPOU3BOJICTBE Pa3IHYHBIX MAapOK (eppOCIUIaBOB, a TaKXKe KPEMHUS,
Kapbuna kanpuus, pocdopa u APyrux NporyKTOB, IAe KOKC UTPACT POIIb YIIIEPOANCTOTO BOCCTAHOBUTEIIS.
[Ipeanoxen crocod MoMydYeHUs] KOKCA BBICOKOTEMIIEPATypHOIO ISl NIEKTPOTEPMUYECKUX IIPOIIECCOB
TEPMOOKHCIIUTEIbHBIM KOKCOBAHMEM KaMEHHOTO YIS, B KOTOPOM TEPMOOKHCIHMTEIFHOE KOKCOBaHHUE
npoBomiaT npu temmeparype 900-1200°C, mpm 3TOM HarpeB yris 10 YyKa3aHHON TeMmeparypsl
OCYIIECTBIIIOT TPH CKOPOCTH HarpeBa cBbimie S50°C/MUH, ¢ TOIyYeHHEM KOKCAa C YICIbHBIM
BBICOKOTEMIIEPATyPHBIM 3JIEKTPOCONpPOTHBIEHUEM, cocTaBistomumM npu 1000°C ve menee 3,5 Om-cM.
Taxxe mnpennoxkeHbl KOKC BBICOKOTEMIICPAaTYpHBIH M €ro IMPUMEHEHHE B KadeCTBE YIIEPOAHCTOrO
BOCCTaHOBHTEJISI B JJIEKTPOTEPMUIECKUX Iporieccax. TeXHUIECKUM pe3yabTaToM H300pEeTeHNS SBISIETCS
MOJyYSHHE YIIIEPOANCTOTO BOCCTAHOBHUTEINS C YIYYIICHHBIMH TEXHOJOTMYECKUMH XapaKTePHCTHKaMH
U CTaOWIBHBIMH (PU3UKO-XMMHUUYECKHIMHU CBOMCTBAMH, TAKUMH KaK CTPYKTypHas MPOYHOCTb M BBICOKOE
yaenbHoe a3nekrpoconporusienne (YOC) mpu 1000°C, kxoTopsle HEOOXOAMMBI sl MOBBIIICHUS
NoKazaresieil BBIIABKM TPU  JJIEKTPOTEPMHUYECKHUX MpOILECcax, B YACTHOCTU JUIS TOBBIIICHUS
YAENBHON IPOU3BOMUTENBHOCTH 3JIEKTPOIIABMIBHON MMEYM, CHIDKCHUS YIEIBHOTO PAacxofa ChIPbs U
JJIEKTPOIHEPTHUH, & TAK)KE MTOBBIIICHHUS KaueCTBA BHIIIABICHHBIX IIPOAYKTOB.
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C10B57/00

Crnocob NONYHEHNA KOKCA BbICOKOTEMMEPATYPHOIO, KOKC
BbICOKOTEMMEPATYPHbLIW N EFO MPUMEHEHME

O6nacTb TeXHUKU

N306peTeHmne OTHOCUTCS K 0bnacTn nepepaboTKM KAaMeHHOro yrnsi, B YaCTHOCTU K
nepepaboTke HU3KOCOPTHOIO HECNEKAKLWEroCsa KAMEHHOMO Yrns, C NOly4eHMEM B KaYecTee
NPOAYKTa KOKCa BbICOKOTEMMNEPATYPHOrO, KOTOPbIM MOXeT ObiTb MCNoNb30BaH Ha
INEKTPOTEPMUUYECKNX MPOU3BOACTBAX, @ MMEHHO MpWU MNPOU3BOACTBE PA3/IMUYHBIX Mapok
deppocnnasog, a TakxXe KpeMHusa, kapbuaa kaneums, docdopa n opyrmx NpoayKToB, rae
KOKC UIpaeT pofb YrnepoancToro BOCCTaHOBUTENS.

NpMMEHeHMe KOKCa BbICOKOTEMMNEPATYPHOrO B KayeCTBe BOCCTAHOBUTENS Ha
3NEeKTPOTEPMMUYECKMX MPOM3BOACTBAX HE MCKIKYAET BO3MOXHOCTU €ro MCMosb30BaHUS
AOMOJIHUTENIBHO B KayecTBe TOM/MBA B Pas3/IMYHbIX Mpoueccax, Hanpumep, npu
arfoMepauum wm MeTannMsauMnm pyaHOro CbipbS WMAM B LWAXTHbIX W BpalLlatoLMXCS
OBOXMIroBbIX Me4yax, a TakXe MpU MNONYYEHUU MPOMEXYTOUHbLIX MPOAYKTOB LIBETHOM

MeTannypruu.

YpoBeHb TEXHUKU

K KOKCy Ans 3NeKTPOTEePMUYECKUX TMPOU3BOACTB NPeabsBSAOTCA Creaylowme
OCHOBHble TpeboBaHus:
* BbICOKOE coaepxaHue yrnepoga (80-85 %);
*  MWHMManbHOE COAEPXAHME B MUHEPAIbHON YacTu BPeAHbIX 2N1EMEHTOB (Cepbl,
docdopa), yxyawarwmx KadecTso NpoayKTa;
e pasBuUTas NoOpucTas CTPyKTypa;
® BbICOKOE 3/IEKTPOCOMNPOTUBIIEHME;
®  HM3KMI BbIXO4 NETYUYMX BeecTB 6e3 OCTaTOYHbIX CMOMISHbIX NPOAYKTOB;
® [0OCTATOYHO BbICOKAs ME@XaHM4YeckKas NPOYHOCTb;
e onTuMManbHas KpynHoCcTb (5-20 MM).

Ha yaoBneTBOpeHWe YKasaHHbIX TpeboBaHWM HanpaBieéHbl MHOMOYUCIIEHHbIE
nccnepoBaHns B 061acTM NONyYeHMs crneumanbHblX BUAOB KOKCOB - BOCCTAHOBUTENEW,
MaKCMManbHO YZAOBNETBOPSAKOWMX MOTPEOHOCTAM 3NEeKTPOTEPMUYECKMX MpoLeccos. B
pe3ynbTaTte MCCNeaoBaHMM YCTAHOBIEHO, YTO YEM MEHbLUE CMeKaeMoCTb yrien, TeM MeHee

MNOTHBLIM CTAHOBUTCA KOHTAKT MeXAay OCTaTOYHbIM MatepmanoM NCXOAHbIX YIrofbHbIX 3epeH



nnn neTporpaduyecknx MUKPOKOMMOHEHTOB B nNpeaenax OAHOro 3epHa, Tem 6onblie
nedeKkToB B CTPYKType BELeCcTBa KOKCa M TEM BbllWe ero peakuMoHHas CnocobHOCTb U
3N1EKTPOCONPOTUBNEHNE.

KokcoBaHMe HeCnekarwwWwmnxca Yyrnem wam  yrinem nNOHUXEHHOW CrnekaeMoCTu
no3Bonser A0bUTbCA  MOBLIWEHHbLIX  MNOKasaTenem XUMUYECKOW  akKTUBHOCTU WU
NEKTPOCONPOTUBNEHNSA KOKCa. Tak, Hambonee nepcnekTUBHbIMK ANA NOSYYEHUS KOKCa
KaK YrnepoamcToro BOCCTAHOBUTENS B 3MEKTPOTEPMUUYECKUX npoueccax MoryT 6biTb
Hecnekawowmecs wnm cnabocnekarowmecs yrnam MOHUXEHHOW CcTaaum MeTamopdmaMa
mapok A, I, CCn T. (B.M. CTtpaxoB, «Hay4Hble N NpOM3BOACTBEHHbIE ACNEKTbI NOYyYEHUS
cneumanbHbIX BUAOB KOKCa ANS 3M1EKTPOTEPMUYECKNX NPOU3BOACTB», «KOKC 1 xmumma» N99,
2008, c. 44-49).

Npn TEPMOOKUCUTENBHOM KOKCOBaHMWM Ha CBOMCTBA KOKCA, XapaKTepuaylowme
coAepXXaHue neTyunmx BewecTB U CTPYKTYPHYK MPOYHOCTb, BAWMAKT MapaMeTpbl,
XapaKTepuUsyrLlmne TeMnepaTypy KOKCOBaHUSA M CKOPOCTb HarpeBa Mpu KOKCOBAHWUU. TO
€CTb, YEM BblLLE TeEMNepaTypa KOKCOBAHMSA, TEM HMXE COAEPKAHMNE NETYUNX B KOKCE, N UYEM
Bbllle CKOPOCTb Harpeea, TEM BbllWe CTPYKTYpHas MNpPOYHOCTb. Hanpumep, U3 ypoOBHSA
TEXHUKN W3BECTEH NPOAYKT BbICOKOCKOPOCTHOIO TEPMOOKUCAUTENBHOIO KOKCOBaHUS,
MOMYYEHHbLIA MPU BbICOKMX TemnepaTtypax kokcoBaHus 1000-1500°C - ato kapboHuzar
«Pekcun», packpblTbli B naTteHTe KZ23615, MIK: C01B57/00, ony6nnkoBaHHOM
15.12.2010. CopepxaHue netyumx B kapboHuzaTte Pekcun coctasnsaer 0,1-3,5% npwu
CTPYKTYpPHOM  nNpo4vHOCTM 70-85%. [JOMNOMHUTENBHO OTMETUM, UTO  YrepoAHbIn
BOCCTAHOBUTENb «PeKkcun» TakXe pacKpbIT B eBpa3vhWcKoM nateHTe EA024335, MIK:
C01B57/00, onybnukoaHHoM 30.09.2016. KapboHuzaT Pekcun nonydarwT U3
SHEpPreTUYeCcKUX yrinem n UCnonb3yoT B KavecTse 6a30BOro BOCCTAHOBUTENSA A1 BbINNABKU
KPUCTaNINYeCcKoro KpeMHua. YKasaHHbIn KapboHM3aT MMeeT B COBOKYMHOCTU Cneayowmi
COCTaB U CBOMCTBA:

3ona (Ad) 1,0 -5,0%,

Netyune Bewectsa (Vdaf) 0,1- 3,5%,

Yrnepoa (C) (91,5 - 98,9%),

Cepa - 0,35 Mac.%,

PeakumoHHas cnocobHoCcTb 7-12 mn/r-c,

YaenbHoe anekTpoconpoTtmeneHue npu 1000°C coctasnsieT He 6onee 2,7 OM CM.

O4HaKO B YKa3aHHbIX MATEHTHbIX NybnuMkaumax npeactaBneH o4veHb 60MbLUOH
pa3dbpoc 3HaAYEHUM, XapaKTepuUsyoLwWwmnX CKOPOCTb Harpeea npu kokcosaHum ot 20 ao 400

°C/MUH, 4TO NpuBOAUT K OOWEN HecTabunbHOCTU CBOWCTB MPOAYKTA, B YAaCTHOCTU K



HeCTabunbHOCTM CBOWCTB, XapaKTepu3yRLWMX CTPYKTYPHYK MPOYHOCTb, pasdbpoc B
WHTEepBane nokasarenen NpoyYHocTn coctasnset ot 70 o 85%. Kpome Toro, OTMETUM, UTO
bonee BbICOKME MNOKasaTenu CTPYKTYPHOM MNPOYHOCTU O6binnM AOCTUIHYTbl B YCNOBUAX
nepepabOoTKN KOHKPETHOro BUAA yrnsa: yrna Mmapku «[» Ky3Heukoro yronsHoro 6accemHa,
a U3 sHepreTuyeckux yrnen LybapkonbCKoro paspesa, NpoYHOCTb TOro Xe kapboHmzarta
coctaensana nuwb 65-75%.

Hepoctatkamm kapboHuzata Pekcun aBNSeTCa HectabunbHasa CTPyKTypHas
NPOYHOCTb AAHHOIO MNPOAYKTA, 4YTO SABNSETCA MNPUYUMHOM 4YaCTUUHONO MEeXaHM4eCcKoro
paspyweHnsa 4aHHOro BMAA KOKCA Mpu nepeBo3Ke, A03UMPOBAHUKM U TPaHCNOPTUPOBKE MO
TpakTaMm wuxtonogaun. Obpasyrwasca B pesynbtate Menods ppakumn 0-10 MM MOXeT
OblTb MPUUYMHOW CMNEKaHUSA KOMOWHMKA Neyer, HapylweHUs NoCaaku 3neKTpoaoB WU
MOBbILWEHHOrO pacxoaa 3/1eKTPO3HEPIrUN U BOCCTAHOBUTENS;

- HU3KOEe yaenbHoe snekTpoconpoTueneHmne Pekcuna (npum 1000°C coctasnswowee
MeHee 2,7 OM CM) MOXET BbI3blBaTb HapylweHUe MNOCaAKW 3NeKTPOAOB M MOBbILLEHHbIN

YAENbHbIN Pacxof Cbipbs U 3NIEKTPO3HEPIUN.

Espasuncknin nateHt EA030092, MIMK: C10L5/12, onybnukosaHHbin 29.06.2018,
COAEPXMUT Creayrowy nHdopMauno o nonyvyeHHoM npoaykrte «KOKC BbICOKOOMHbIN».
KOKC BbICOKOOMHbIA COCTOUT U3 TBEPAOrO YrnepoancToro BOCCTaHOBUTENS, MPONUTAHHOMO
BOAHOM 3MyNbCMEN HA OCHOBE Mbl/IN FA3004YMUCTKU — MUKPOCUNUKUK. [pyU 3TOM KadecTse
TBEPAOro YrnepoaMcTtoro BOCCTAHOBUTENSA OH COAEPXUT MNPOAYKT BbICOKOCKOPOCTHOMO
TEPMOOKUCNUTENBHOIO MUPONIN3a KAaMEHHOro AJMHHO-NMAAMEHHOro yrns mapku [, ¢
Pa3BUTON TOHKOMOPUCTON CTPYKTYPOI U yAensHOW nnoLwaasto nosepxHoctu 50-300 M2 /r,
cneayrLwero TeXHMYeCKoro cocrtaea B Mac.%:

3ona - 0,1-5,0%:;

netydune sewectsa - 0,1-10,0%;

cepa - He 6onee 0,5%;

docdop - He 6onee 0,04%,

OCTanbHOEe - yrnepoa,

npu cneayowem COOTHOWEHUN KOMMOHEHTOB nocne nponutku, (Mac.%):

yrnepoauctein matepuan: 75,0-99,0%:;

Mblflb FA3004YUCTKM - MUKpocununka: 1,0-25,0%.

Takxe B ONUCaHMM NATEHTa YKa3aHO, YTO CTPYKTYpPHAsa NPOYHOCTb Yrnepoamcroro
BOCCTaHOBUTENA coctaBnsaeT 67-75%,

peakunoHHas cnocobHocTb coctaenset 2,0-6,0 mn/r-c,



yaenoHoe anektpoconpotusnerme (Y3C) — npm 1000°C cocTtasnsgeT 2,7 OM:CM.

N3 npuBeaeHHbIX CBEAEHWM O CBOWCTBaAxX AaHHOro npoayKTa cneayer, 4To OH
XapaKTeEPU3YETCA HU3KOW CTPYKTYPHOW MPOYHOCTBIO MPU HEBBLICOKMX Nokazatensax YoC -
npun 1000°C, 4tO 4gBNSAETCA HEeAOCTaTKOM AaHHOro MaTtepuana. Kpome TOro, cnepyert
OTMETUTb, 4YTO HanNnune [ONOAHUTENBHONO NPU3HAKA, XapaKTEPU3YIOWEro nponuTKy
yrnepoamcToro BOCCTAHOBUTENSA BOAHOMW 3MYyNbCMENW Ha OCHOBE MbiM  rA3004UCTKU
(MUKpOCUNMKK) B Konn4yectee A0 25 m™mac.%, npeBpawaetr A[aHHbIA MpPOAYKT B
KOMMO3ULUMOHHBIA MaTepuan, no3ToMy «KOKC BbICOKOOMHbIN» He SABASeTCa O6nM3KUM
aHanoroM 3asB/eHHOro N306peTeHmns, a OTHOCUTCA K MHOMY TUMY Matepuana B CpaBHEHUN
C YMCTbIM KOKCOM.

N3 ypoBHA TexHWkM no knaccy MMK: C10B 1/00 sbigeneHa nybnukaunsa aByx
nateHtoB RU2745271, MMNK: C10B1/04, onybnukosaHHoro 22.03.2021 n RU2745272,
MMK: C10B 1/00, onybnukoBaHHoro 22.03.2021, oba noa HaseaHmeM «Cnocod w
YCTPOMUCTBO ANS MNOAYYEHUSA MPOAYKTOB MUPOMM3a Yrnsa», B KOTOPbIX TakXe pacKpbIT
NPOAYKT, NpeacTaBnsawmii cobon kapboHU3aT, BBEAEHHbIM B rpaXaaHCckui obopoT noa
Has3saHueM «Kapbocun 32» (cBuaetensctBO P® Ha TOBapHbiM 3Hak N9827224).
XapakTepucTUKM  AAaHHOro NpoAyKTa nMpeacTaBfieHbl Ha CcanTe npou3BOAMTENS:
https://epos-nsk.ru/tehnologii/karbosil-e-vosstanovitel-karbonizat-analog-koksa-i-

polukoksa//

CbipbeM ans nonydvenusa kapboHusata Kapbocun cnyxart yrnm mapok A, A(B), Ar,

Ar(B), I, MK, CC, T npu pasmepe dpakumm yrna He 6onee 50mMM. KapboHuzaTt Kapbocun
NONy4YarT NyTeM NPOBEAEHUS 3J/IEKTPOPA3PSAHOro BbICOKOTEMMEPATYPHOro obxura
KYCKOBbIX YrNepoanUCTbIX (PpakLmin B MOMOW peTopTe, BbINOHEHHOW U3 rpaduTa, C No4aden
B 30HY TEPMOOH6PAbOTKN OKUCAUTENSA - BO3AYLIHOMo NnoTOKa.

MNMonyveHHbIn KapboHU3aT XapaKTePU3YETCH CneayrownMmMm CBOMCTBaAMN

MopucTtocTtb - 45-75 06.%,

PeakuUnoHHasa crnocobHocTsk - 4,00-8,00 cm3/r.c,

3ona - 5,3- 14 mac.%,

Bnara - 1,5 - 4,7 mac.%,

Netyune - 7,3 - 8,5 mac.%,

CTpyKTypHaqa npo4HOCTb — 71%.

YaeneHoe anekTpoconpotusneHme npu 1600K - 3,0-8,0 OM cM.

B kauecTBe HepocTatka npoaykta «Kapbocun 2» MOXHO YyKasaTb €ro HU3KYH

CTPYKTYPHYH NMPOYHOCTb, BbICOKOE COAEPXaHUE NETYUYMX U BbICOKYH CTOMMOCTb.



BblcOKass CTOMMOCTb CnaraeTca M3 MOBbIWEHHbIX 3aTpaT 3/1EKTPO3HEPrmMn Ha
Npou3BOACTBO [AAHHOIMO MPOAYKTa, MOCKOSbKY WUCMONb3YETCA 3AeKTpopas3psaaHbIn,
BbICOKOTEMMNEPATYPHbIA O6XWUI KYCKOBbIX, YrnepoaucTbiXx @pakumi. [LONOAHUTENBHO
cneayeT OTMETUTb, UTO B naTteHTax RU2745271 n RU2745272 pnsa ocywecTeneHmns cnocoba
NnoSlyyYeHus AaHHOro KkapboHusaTta ykasaHa peTopTa, BbINOMHEHHas U3 rpaduTa, KOTopbIi
ABNAETCS BECbMaA AOPOrMM U HETEXHONOMMYHBIM MaTEpPUANoM.

Takum ob6pa3oMm, npoaykt Kapbocumn Henb3s HaseaTb OSM3KMM  aHanorom
3a89BNEHHOro n3obpeteHnsa «KOKC BbICOKOTEMMEpPaTYpPHbIN», NOCKOSIbKY OH NMPOU3BOAUTCSA
APYTMM MPOMBbIWIEHHBIM METOAOM, @ UMEHHO, 3NeKTPopa3psaaHbIM 06XNIoM B rpadmTOBbIX
peTopTax, UYTO He OTHOCUTCHA K TEXHOSOMMU, MCNONb3YEMOMW MpU MNPOU3BOACTBE KOKCA
BbICOKOTEMMEPaTypHOro.

N3 ypOBHSA TEXHUKK M3BECTEH «MHHOBALMOHHbLIM NPOAYKT YrnepoacoAepXalium m
cnocob ero nonydeHusa», oOXpaHsiemblh nateHToM RU2733610, MIMK: C10B57/04,
onybnukoBaHHbiM 05.10.2020.

NHHOBALMOHHbIN NpoAyKT yrnepoacoaepxaiium ABNAETCA aHanorom
KaMEHHOYIrOMIbHOMO  KOKCa, KOTOPbIA MOXET OblTb MCNOAb30BaH B  MeTannypruu.
NHHOBALUMOHHLIN YrNepoacoaepXalni NpoayKT XapaKTepulyeTcs TEM, YTO OH MONyYEH B
npouecce CroeBoro KOKCOBAHUS YrOSIbHOM LWWMXTbl, COCTOAWMN n3 60-100% yrnen ogHom
WN HECKONbKUX MapoK, YCNOBHO MPUroAHbIX ANs KokcoBaHus, n 0-40% KOKCYOLWMXCA
yrnen. MHHOBAUMOHHBIN YrnepoacoepXalini nNpoayKT XapaKTepulyeTcsa CneayrowmnMm
CBOMNCTBAMMU:

3onbHOCTL - 11, 5 mMac.%,

Bbixog netyumx — 0,9 - 1,0 mac.%,

Maccoeag gonsa yrnepoga 82,3 Mmac.%,

lMokazaTeneM NPOYHOCTM NOCNE peakunn ¢ AMOKCUAOM yriepoaa 25-40%,

CoaepxaHue ppakunm He meHee 25 MM cocTtasnseT 92 %.

Huskas  CTpyKTypHas  NpOYHOCTb  nNpoaykTa  «VIHHOBAUWMOHHBIM  MPOAYKT
yrnepoacoaepxXailmm»  npensaTtcTByeT YCNEeWwHOMY ero TnpUMEHEHUID B KadecTBe
BOCCTaHOBUTENSA B (HeppoCniaBHOM MPOM3BOACTBE, B YACTHOCTM MpU  NONYYEHMUMU
deppocnnnums, NOCKONbKY HWU3KAs CTPYKTYPHAs MPOYHOCTb SABASETCS MPUYUMHOMN
obpa3oBaHMA MenoyMm KOKCa Npu noaroToBKe, TPAHCMOPTUPOBKE U A03UPOBAHMN LUUXThI.
Huskaa CTpyKTypHas MNpoOYHOCTb MNPUBOAMT K  YXYALEHWMIO  MNPOU3BOACTBEHHbLIX
nokKasaTesien, Bbi3blBasd CNeKaHue KOMOWHUKA WU HapylweHWe ero rasonpoHuMLaemMocTu, K
noTtepe KOKCa C MNblIEBbIHOCOM B pe3ynbTaTe CropaHusa MenKuxX KAacCoB Ha KOMOWHWUKE

neuu. Mo nokasaTesnto CTPYKTYPHO NPOYHOCTU npeanaraeMblii KOKC



BbICOKOTEMMNEPATYPHbIA  3HAYUTENBHO  NpeBocxoauT  «MHHOBAUMOHHBLIA  NPOAYKT
yrnepoacoaepxXatium», rno3ToMy ero Henb3s cuMtatb 6/M3KKMM aHanoroM 3asBf€HHOro
NpoAYyKTa.

N3 onucaHusa nateHta RU2275407, MMK: 49/02, onybnnkosaHHoro 27.04.2006,
M3BEeCTeH Cnocob NOoNy4YeHUs MEeTanNypruyeckoro nosyKoKCa W MpoAYKT, MOJSyYEeHHbIN
AAaHHbIM CnocoboM. MpoaAyKTOM AaHHOro cnocoba saBnseTcs KapboHM3aT, U3roTOBNEHHbIN
cornacHo npumepy m3 LLybapkonbCKoro yrnga Mapku [ unam us yrnga mapkm b2 bepesoBckoro
MEeCTOPOXAEHMUS, NONYYEHHbIM TEPMOOKUCIUTENBHbIM KOKCOBaHMEM nyTem
TepMoobpaboTkm CNoa yrnsa B BEPTMKANBHOM annapaTe WaxXTHOro TMNa Npu po3Xure Cbipbs
CO CTOPOHbI, NPOTMBONOOXHOM NoAaye BO34yXa.

MpoayKT, Nony4yeHHbIM No nateHTy RU2275407, nMeeT cneayroime CBOMCTBA:

3onbHOCTb, Ad, - 5,4-15%,

CTpykTypHas nNpoYHOCTb nosnykokca — 60-74,8 %,

Kaxkywancs nnoTHOCTb nonykokca - 0,68 - 0,45 r/kyb.m,

Cnepyetr OTMETUTb, YTO NPOAYKTOM cnocoba no nateHty RU2275407 gasnsetcs
NONYKOKC, NOJIYYEHHbLIM NpU  TeMnepaTtypax Harpesa cCbipba  Huxe  900°C,
XapaKTEPUIYIOWMINCA HU3KOW CTPYKTYPHOW NPOYHOCTLIO B MHTepBane 60-74,8%, nosTomy
€ero TakXe Henb3s CcYMTaTbh 6IM3KKUM aHaNoOroM 3asBNEeHHOrO N306peTeHns.

N3BECTHO TakXe MpuUMeHeHWe HedTAHOrO KOKCa M APEBECHOro yrnsa B KadecTse
yrnepoaHbIX BOCCTAaHOBUTENEN ANS BbINJABKUM KPeMHWUA. Hanpumep, B CTaTtbe aBTOpPOB
O.n.Jownosa 1 M.UN.JIyBUHCKOro «BbICOKOPEaKLMOHHbIN HEeMTAHON KOKC-YrnepoancTbin
BOCCTaHOBUTENb ANS BbINAABKU XMMUYECKM YUCTOro KpemHua» (BECTHUK UplTY N26 (53),
2011, ¢.88-90) packpbITbl CBOMCTBA HEMTAHOrO KOKCa W ApPEeBEeCHOro yrns B
OTHOLUEHMMBO3MOXHOCTU WMX MCNONb30OBAHUA MNpPW BbINJABKE KPeMHUsA. HepgoctaTtkamu
AOAHHOrO BMAA BOCCTAHOBUTENEN HABNSAETCA WX HU3KAS CTPYKTYPHas MNpPOYHOCTb U
HEeLOCTATOUHbIA YPOBEHb 3NEKTPOCONPOTUBAEHUS NPU BbICOKMX TeMmnepaTtypax Ao 1000°C.
Tak, MexaHum4yeckas nNpovYHOCTb HedTAHOro Kokca cocrasnsiet 20,4-26,8%, a apeBecHoro
yrna - 77,0%. Hu3kaa MexaHu4yeckas NpoOYHOCTb ABMASETCA MPUYMHOM 4YaCTUYHOro
paspylweHns AaHHOrO Buaa BOCCTAHOBUTENA MpuM  MNepeBO3Ke, A03UMPOBAHMK U
TPaHCNOPTUPOBKE MO TpakTaMm wuxtonoaadn. O6pasyrwasca B pe3ynbTaTte Menoub
dpakummn 0-10 MM MOXeET ObITb MPUYNHON CNEKAHUSA KONOLWHUKA PYAOTEPMUYECKON MNeuyn,
HapyweHMUs MNOoCaAKW DSNeKTPOAOB W MNOBBLIWEHHONO pacxoda 3SNeKTPO3SHEprun u
BOCCTaHOBUTENS.

Hanbonee 611M3KMM aHANOroOM 3asBMEHHOI0 M306peTeHnsa aBnseTca KapboHusaT u

cnocob ero nonyyvyeHna TepMOOKUCINTENIbHBIM KOKCOBaHWeM, I'IOJ'Iy‘-WIBLIJVIVI Ha3BaHue



Anpekcnn, oxpaHsaembli nateHToM Pecnybnukun KasaxcraH KZ26466, MIMK: C10B49/02,
onybnukoBaHHbIM 14.12.2012, KOTOPbLIA MOXET 6bITb MCNOMBb30BaH B Ka4YecTBe TBEPAOro
YyrnepoamcTtoro BOCCTAHOBUTENSA B 3NIEKTPOMETANNYPruyecKMX npoueccax BbiMjaBKu

UNCTbIX METAannoB, B TOM YUCNE BbIN1aBKN KPEMHNA METOAOM SNEKTPOTEPMUN.

KapboHuzaTt Oupekcmn nonyvarT u3 oboraleHHOro Hecnekarwwerocs KaMeHHoro
yrns METOAOM BbICOKOCKOPOCTHOW TEPMOOKUCINTENBHOW KapboHM3aumMm Npu TemnepaTtype
950+50°C ¢ nonydeHneM npoayKra crefyrouero coctaea:

3ona (Ad) 1,0-5,0%;

Netyune Bewectea (Vdal) 3,6 - 15,0%;

Cepa 0,20 -0,40%,

®occop 0,010 - 0,040%.

MpoaykT [OMpeKkCcun XapakKTepusyeTcss CTPYKTYPHOWM MNpPOYHOCTbO 65-75%,
peakLUMOHHOW CNOCOBHOCTLIO 7-12MN/r-C U yaenbHbIM 3nekTpoconpotusnenmem (Y3C) npu
1000°C, cocTasnsaowmm 2,9 OM:CM.

HepoctaTtkamm npoToTUNa SIBMSIKOTCS BbICOKOE COAepXaHWe B npoaykte Aupekcun
neTyumx eewecTts A0 15%, 4TO yxyALWaeT ra3onpoHULAEeMOCTb KOMOWHUKA U 3aTpyaHseT
paboTy ras’004YMCTKM pyAOBOCCTAHOBUTENbHbIX 3MEKTPOMNeYer, a TakXe Hu3Kas
CTPYKTYpHasa npodHocTb (He 6onee 75%), 4Tto cnocobcTtByeT 06pa30BAHMIO MEoumn
BOCCTAHOBUTENS MPU AO03UPOBKE U TPAHCMOPTUPOBKE U BbI3bIBAET HApyLlEHMEe MOCaAKM
3NEKTPOAOB M MOBbIWEHHbIA YAENbHbIN Pacxon Cbipbsi U 3NEKTPO3HEPIUN.

CvlHOCTb n306peTeHus

3asBneHHoe un3o0bpeTeHne HanpasieHO Ha peleHne 3a4ayn  MoJyyYeHus u3
KaMeHHOro yrns TepMOOKUCAUTENbHBLIM CNOCOH6OM 3(P(PEKTUBHOIO TBEPAOIro YrnepoancToro
BOCCTaHOBUTENS — «KOKCa BbICOKOTEMMNEPATYPHOro» ANs 3N1eKTPOTEPMUYECKMX NPOLECCOB,
coaepxawero He 6onee 3,0% neTyynx BewecTB U MMEKLWEro CTPYKTYPHYO NPOYHOCTb He
MeHee 80%.

B HacTosilel 3asBKke oA TEepMOOKUCNUTENbHbIM KOKCOBaHWMEM MOHUMAETCS
TepMoobpaboTKka Cnos yris B annapaTe WaxTHOro TMNa, B YaCcTHOCTU LWAaxXTHOW neyu, npu

PO3XWUre Cbipbs CO CTOPOHbLI, MPOTUBOMNOIOXHOM NoJadve BO3AyXa.

TexXHUYECKUM pe3ynbTaTOM W3006peTeHnsa SBNSETCA MONyYeHMe YrnepoamcToro
BOCCTA@HOBUTENA C YNYyULWEHHBbIMU TEXHONOMMYECKUMN XapaKTEPUCTUKAMN U CTabUNbHbIMUK
PU3NKO-XMMUYECKUMN CBOMCTBAMMU, TaKUMMU KaK CTPYKTYpHAs MNPOYHOCTb W BbICOKOE
yaensHoe anektpoconpoTtuenenne (Y23C) npu 1000°C, koTOpble HeobxoauMmbl ANS
NOBbIWEHNA NOKas3aTeNen BbINNABKU MPU 3NeKTPOTEPMUYECKMX MpoLeccax, B YaCcTHOCTH,

Anga NoBbIWWEHNA yneanon npon3BOoANTENBLHOCTH 3neKTponnasman017| neym, CHUXeHUns



YAEeNTbHOIro pacxoda Cbipba W 3NEKTPO3HEPIrnn, a TaKXe NoBbilleHUdA Ka4decTBa
BbliNAaBNeHHbIX NPOAYKTOB.

Ons pelweHUs MNOCTaBNEHHOW 33a4auu U AOCTUXEHUS TeXHUMYECKOro pe3ynbTaTa
3asBIeH Cnocob MoJlydYeHUs KOKCA BbICOKOTEMMNEPATYPHOro ANS SNeKTPOTEPMUYECKUX
MPOLECCOB, a TaKXe MNpoAyKT AaHHOro crnocoba - KOKC BbICOKOTEMMEPATYPHbIA U
NMPpMMEHEeHMe YKAa3aHHOro MpoAyKTa B KayecTBe YIrnepoaucToro BOCCTAHOBUTENS B
3M1eKTPOTEPMUUYECKNX NPOLIECCax.

Cnocob nonyyYeHUs KOKCa BbICOKOTEMNEPATYPHOro ANs 31eKTPOTEPMUUYECKNX
NpoLEeCcCOB TEPMOOKUCINTENbHBIM KOKCOBAHWEM KAMEHHOrO Yrfis XapaKTepu3yeTcsa TeMm,
UTO TEPMOOKUCNTENBHOE KOKCOBaHMe npoBoaaT npu teMmnepatype 900-1200°C, npu 3TOM
Harpes yrns A0 YKasaHHOW TemnepaTtypbl OCYLLECTBASAKOT NPU CKOPOCTU HarpeBa CBbilwe
50°C/MuH, C noJslyyYeHnem KOKCa C yAenbHbIM BbICOKOTEMMNepaTypHbIM
3NEKTPOCONPOTMBAEHMNEM, cocTasnawowmM npn 1000°C He MeHee 3,5 OM-CM.

B npeanoytuTtensHOM BapuaHTe crnocod nony4YeHus KOKCa BbICOKOTEMNEPAaTypPHOro
3aK/IIOHAETCA B TEPMOOKMUCANTENBHOM  KOKCOBAaHMM  KAMEHHOro Yrfnfd, KOTopoe
OCYLLUECTBAAT C MUCMOMb30BaHMEM LWAXTHOM Medn, OCHALEHHOM BO34YWHbLIM AYTbeM,
nogaBaeMbiM B MNeYb CHWU3Y, MPU 3TOM 3aXWUraHMe KAMEHHOro Yrns, 3arpyXeHHoro B
WAaxXTHY Nedb, OCYLWECTBASAKT CBEPXY, NPU 3TOM pacxos BO34yxXa Ha BO3A4yLIHOE AYyTbe
coctaensaeTr 150-400 mM® B 4yac Ha 1 M? naowaan nMonepevyHoro cevyeHus LAaxTHOM neuu,
NpPOANOUTUTENBHO, pacxod Bo3ayxa coctaenseT 320 - 400 M3 B yac Ha 1 M? nnowaau
nonepevyHoro Ce4YeHns LWaxTHOW neuu.

B 6onee npeanouTUTENBbHOM BapuaHTe AN TEPMOOKUCIUTENBbHOMO KOKCOBAHMUS
NCNONb3YHT HeoboralleHHbIM KaMeHHbIM Yronb KpynHOCTbO 40 100 MM, NnpeanoYTuTensHo,
KpynHocteto 5-50 MM, Hambonee npeanoututenbHO - KpynHocTbto 10-30 MM.
MNpennoXeHHbIM CNOCOB0OM BO3MOXHA NepepaboTka KaMeHHbIX Yrnen pasfnyHblx Mapok (4,
r,L, MK, CC, T, K, KO, b u ap.). OgHaKo Ka4decCTBEHHblE KOKCYIOLMNECH KaMeHHble Yrnu
ABNATCA AeOUUUTHBLIM  CbIpbEM, TMO3TOMY MNPEUMYLLECTBOM 3aaBNEHHOro cnocoba
ABNAETCS BO3MOXHOCTb nepepaboTKn HU3KOCOPTHOrO HeoboraweHHOro Hecnekatowerocs
KaMeHHOro Yyrnd, Tnpuv 3TOM TEepPMOOKUCAUTENbHOEe KOKCOBaHMe npearnoyTUTeslbHO
npoBoanTb npu Temnepatype 950-1100°C v ckOpOCTU Harpesa yrna B AguanasoHe 50-
90°C/MWH, B 4acTHOCTU, NpPU CKOPOCTM Harpesa yrna He MmeHee 60°C/MuH, Haubonee
npeanoYTUTENLHO, NPU CKOPOCTKM Harpeesa yrna 60-65°C/MuH. TMocne 3aeeplleHus
npouecca TePMOOKUCTIUTENTbHOMO KOKCOBAaHMS OCYLLUECTBAIOT MOKPOe TyLleHUe KOKCa.

NMonyyeHMe KOKCa BbICOKOTEMMNEPATYPHOro OCYLLUECTBMSIOT C MWCMNOMb30BaHMEM

WaxTHOM neuun. LLlaxTHas neyb — 37O npoMbilLNeHHaA neyb C BbITAHYTBIM BBEPX pa60‘-lVIM



NPOCTPaHCTBOM (WaxTon) Kpyrnon (UMaMHAPUYECKON, KOHUYECKOW) UM NpAMOYrOfbHOM

q)OprI. LLlaxTHbIe neyn Ona KOKCOBaHWUSA YA TakXe Ha3bIBalOT PeToOpTaMu.

3aaBneHHbIN CNocob6 MNOMYyYEeHUSA KOKCa BbICOKOTEMMNEPATYPHOro OCYLLECTBASAKT C
NCMOMb30BaHMEM LWAXTHOM MNeyn, coAepXaller KOpryc, WUMEKLWMN BEPXHIOK 4acTb U
HUXHIOK 4acTb. B HWMXHEW 4acTW yCTaHOBMIEHa TepMmonapa, NpuUYeM nepes 3arpy3komn
KaMEHHOIro yrns B LWAXTHYK Medb HUXKHIOK 4YacTb 3anosHAKT KOKCOM TakuMMm o0BpasomM,
yTOObl rpaHMua pa3sgena KaMeHHbIW Yronb-KOKC Haxoaumnacb Ha YpOBHE YKas3aHHOM
TepMonapbl, 4Ttobbl NpU  AOCTUXEHUUM OPOHTOM TOpPEeHUA YKa3aHHOMW TepMmonapbl
aBTOMAaTU4YeCKN OTKIOYaNoCh BO3AYLWHOe AyTbe. [lMpeaBapuTenbHas 3arpy3ka HUXKXHEWN
4YaCTM LWAXTHOM NEeYn KOKCOM NO3BONAET 06eCcneunTb 3amTy KOHCTPYKTUBHbLIX 3/1€@MEHTOB
YCTPOWCTBa OT neperpeBa. Pacnono)XeHuwe rpaHuubl pasfena KaMeHHbIM Yrofib-KOKC Ha
YPOBHE YKasaHHOW TepMonapbl No3BonseT 6onee TOYHO perynupoBaTtb paboTy neun ¢
obecneyeHneM 3KOHOMUU SHEPrUU U BOAbI.

Ncnonb3yemMasn B 3asiBNEHHOM Crnocobe waxTHas nedb npeanoyTuTesnibHO CoOAepXUT
BEPXHIOK 4acTb NO CYLWECTBY UMAMHAPUYECKON (POPMbl, HUXHAS 4YacTb umeet HopMy B
BMAE YCEUYEHHOro KoHyca. [lpM 3TOM YMNOMSAHYTAas HUXHSSA 4YacTb MeyYm COAEPXUT
rOPM30HTaNbHOE rasopacnpeaenmrenibHoe KOMbLO, pasMeLlleHHoe TakuM obpa3oM, UTo Noa
Hero Moxet 6bITb HanpasaeHa No MeHbLIENn Mepe 4acTb BO3AYLLHOO AyThbs. DTO NO3BONSAET
obecneynTb paBHOMEpPHOE NpPOTEKAaHWE BO34yXa No BCeW naowaan neyun, 4to cnocobereyeT
MOBbLILWEHUK CUHXPOHHOCTUM U CKOPOCTM ABUXEHUS QpPOoHTa ropeHus, obecnedusas
NoBbIWEHMEe YyAeNbHOM NPOU3BOAUTENBHOCTU YCTAaHOBKW. ONTUManbHas BepTUKanbHas
CKOPOCTb ABWMXeHUs (ppoHTa ropeHus coctasnser 0,16-0,4 cM/MUH, 4TO obecneumBaeTt
CTabunbHOCTb NPOTEKAHUSA NMpoLecca KOKCOBaHUA.

MpoAYKTOM 3asBNIEHHOr0 Crnocoba SBNSAETCA KOKC BbICOKOTEMMNEPATYPHbIA ANA
NEKTPOTEPMUYECKNUX MPOLECCOB, MNOMYYEHHbIM TEPMOOKUCAUTENbHBIM KOKCOBAHWEM
KaMEHHOro Yyrns, XapakTepU3yKLWUACA TEM, UYTO TEPMOOKUCIUTENBHOE KOKCOBaHMWe
nposoaat npu Temnepatype 900-1200°C, npuyeM HarpeB Yyrns A0 YKa3aHHOM
TeMnepaTypbl OCYLLUECTBASAOT MNpU CKOPOCTU Harpesa cBblwe 50°C/MUH C nonydYeHunem
yrnepoamcroro BOCCTaHOBUTENS C BbICOKOTEMMNepaTypPHbIM yaenbHbIM
3NEKTPOCONPOTUBNEHNEM, cocTasnaowmm npm 1000°C He MeHee 3,5 OM-CM.

3asBNEeHHbIN KOKC BbICOKOTEMNEPATYPHbLIN XapakKTepuyeTcs CoaepXaHUeMm neTyumx
BewecTs He 6onee 3,0 Mac.% npu ero CTPYKTYPHOM NPOYHOCTM He MeHee 76-80%. Mpuuem
6onee Ka4yeCTBeHHbIN NMPOAYKT MOXET 6bITb NOMYYEH C UCNONb30BaHMEM HeoboraleHHOro
HecnekatLwerocss KAMeHHOro yrns € NOHMXXEHHbIM coaep)XaHuem cepbl U pocdopa.

KoKC BbICOKOTEMNEPATYPHbIN B NMPeanoYTUTENIbHOM BapUaHTe XapakTepusyeTcs:
CTPYKTYPHOM NpoYHOCTLIO 80 - 83 %,
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peakUMOHHOM crnocobHOoCTbo Npu 1000°C He MeHee 3,9 mn/(r-c),

BbICOKOTEMNEPATYPHbIM yYAeNbHbIM 3M1EKTPUYECKUM conpoTueneHmnem npm 1000°C
cocrasnsawwum 3,5 -3,8 Om-cmMm;

Npu CNeayrLleM coaepXXaHm KOMNOHEHTOB YIriepoanucToro BocctaHoBuTens (B
Macc.%):

3ona - 5,0-8,0,

netydune Bewectsa 1,5 -3,0,

cepa - He 6onee 0,3,

docdhop - He Bonee 0,035,

OCTanbHOEe - yrnepoa.

Takxe 3a9BM19eTCA NMPUMEHEHME YKa3aHHOMo Bbllle KOKCa BbICOKOTEeMNepaTypHOro B
Ka4vectBe yrnepoancroro BoCCtaHoBuMTENA B 2NEKTPOTEPMUYECKMX NMpoueccax.

K 23NneKkTpoTepMMYecKMM MNpoueccaM OTHOCATCA KakK 3NeKTpoMeTannypruyeckme
npouecchl BbINNABKKM (eppocnnaBoB, TakK M 3NEKTPOTEPMUYECKME MPOLECCHl BbiNJaBKu
KpeMHus, pocdopa n psaa kapbuaos.

B obbemMe  OaHHOro n306peTeHmns 3asBNsETCS NpUMeHEeHMe KOKCa
BbICOKOTEMMepaTypHOro B KauecTtee yrnepoamcToro BOCCTaHOBUTENS B
3NEKTPOMETANNTYPruyecknux npoueccax BbinnaBkm  (eppocnnaBoB, B YaCTHOCTU
dbeppocunmums.

Takxke 3adaBNseTcsa rMpUMEHeHWe KOKCa BbICOKOTEMMNepaTypHOro B KadecTse

YrNepoanCTOro BOCCTAHOBUTENS B 3NEKTPOTEPMUYECKMX MPOLECCaX BbIMNIABKU KPEMHUS U
docodopa.

OcvyulecTteneHve nsobpeteHus

MNpepnaraeMbli TBEPAbIN yrnepoamcTbli BOCCTaHOBUTESb «Kokc
BbICOKOTEMMEPATYPHbIN» MNOAYy4arT MYyTEM BbICOKOCKOPOCTHOrO TEPMOOKUCIUTENBHOMO
KOKCOBaHMSA M3 HeoboralleHHOoro, NpenMyLecTBeHHO, HM3KOCOPTHOMO HecnekarLwerocs
yrna ¢dpakuymm 5-50 MM npu temnepatype 900-1200°C n CKOpOCTM Harpeea yrns CBbile
50°C/MUH.

Kokcyrwmnecs yrnM Haxoasatcs B - aeduumTte, U TPpaaULUMOHHOE MNOoSyYeHue
BOCCTAHOBUTENEN ANS MeTanypruyecknx MNpoOLECCOB U3 KAYECTBEHHbIX KOKCYHOLMXCS
yrnewn, Hanpmmep, B Buae Kokcosoro opewka (FTOCT 8935-77) ctankmBaercs ¢ npobnemon
HeXBaTKW Cbipbs. [T0O3TOMY aKTyanbHOW sBAsSieTCS NpobnemMa BOBNEYEeHUs B CbipbeBYHO 6a3y
HU3KOCOPTHbIX SHEPreTUYECKUX YIrnen, KOTopas TakKXe pellaeTcs B paMKax 3asiBJIEHHOrO

n3obpeTteHuns.
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Cnocob nonydYeHUs KOKCa BbICOKOTEMMNEPATYPHOrO MOXHO OCYLLECTBUTb C
NCMONb30BaHMEM MOBUNBHOMN nnu CTaunoHapHom YCTaHOBKM KOKCOBaHUS,
npeacrtaBnsowen cobon BepTUKanbHYK LWAXTHYKO nedb (peTopTy) nepuoanyeckoro
AEeNCTBUA eMKOCTbH OT 20 A0 60 T UCXOAHOrO Chbipbs B BUAE KAMEHHOrO Yrns KPYNHOCTbHO
0o 100 MM, NpeanoyYTUTENbHO, KAMEHHbIN yronb ppakummn 5-50 MM,

llaxTHas neyb WMeeT MOJblA BbITAHYTbIA BEepxX KOPMyC, Yy KOTOPOro CHU3Y
PaCrosioXeH BbIFPY304HbIM NIOK A BbIFPY3KW FOTOBOMO KOKCA. B BepxHen 4yacTtu Kopnyca
LIAXTHOW Neyn MMeeTCs 3arpy304Hoe OTBEPCTUE AN 3aChkINKK Chipbs, NaTpyboK ANns 0TBoAA
KOKCOBOIO rasa W aBTOMatuueckas TPexXKOHTYpHas cUcTeMa TyLleHUst Kokca. lMpu 3ToM
BO3AYLUHOE AYyThbe MOAAETCH B MNeudb CHU3Y, CO CTOPOHbI BbIMPY304YHOrO /OKa. 3aXuraHue
YrONIbHOW 3arpy3Kmn OCyLLECTBNSETCA CBepxXy. Pacxos Bo3AyXa Ha KOKCOBAaHWE COCTaBMsaeT
oT 150 g0 400 mM3/yac Ha 1 M2, npeanoydTuTensHo ot 320 Ao 400 M3 B yac Ha 1 M? nnowaan
NonepeyvyHoro ceYeHs neyun, YTo CnocobBCTBYET MOBbLILLEHUKD CKOPOCTU ABUXEHUA (DPOHTA
ropeHusi, obecrneymBas NOBbILLIEHWE YAENbHOW MPOU3BOANTENBHOCTU YCTAaHOBKMU.

B HMXHEN 4acTu WaxXTHOM Neyun yCTaHOB/eHa TepMonapa, NpMyYeM nepes 3arpy3Komn
KaMeHHOro yrfns B LUAXTHYHO MNeYb ee HUXXHIOK YacTb 3anOSIHAOT KOKCOM TakuM obpasomM,
yToObl rpaHuua pasnena KaMeHHbIW Yrofb-KOKC Haxoaumnacb Ha YpOBHE YKas3aHHOM
TepMmonapbl, YTOObl MMETb BO3MOXHOCTb NMPU AOCTUXEHUN (DPOHTOM FOpeHUs yKasaHHOM
TepMonapbl aBTOMAaTUYECKM OTKNKOYATb BO3AYLIHOE AyTbe. DTO NO3BONSEeT obecneymTb
3aNTY KOHCTPYKTMBHbLIX 3N1IEMEHTOB YCTAHOBKW OT neperpeBa. PacnonoxeHue rpaHuubl
pasgena  KaMeHHbIM  Yroflb-KOKC Ha YpPOBHE YKa3aHHOW TepMmonapbl MO3BONSET
perynuposaTb paboTy neum ¢ obecnedyeHnemM 3KOHOMUU SHEPIrnUn 1 BOAbI.

Mpu 3TOM YNOMSAHYTash HUXHSASA 4acTb MNedYnm COAEPXWUT rOpU30HTaNbHoe
rasopacnpenenuTtenbHoe KonbLo, pa3sMeLlleHHoe TakuM 06pa3oMm, UTO No4 Hero MOXeT 6bITb
HanpaefieHa MO MEeHbLEN Mepe 4YacTb BO34YLWHOro AyTbs, Y4TO NO3BONAeT obecneyunTb
paBHOMEpHOE MnpoTeKaHWe BO34yXa MO BCeW naowaaum nedm, 4Yto cnocobersyer
NOBBLILWEHNKD CKOPOCTU ABUXEHUS (PPOHTa ropeHus, obecneumBas noBbilLEHWE yAeNbHOM
NpoOU3BOAUTENBHOCTU YCTAaHOBKK B AmanasoHe 0,16-0,4 cM/MuUH.

TepMOOKUCAUTENbHOE KOKCOBaHMe NPOBOAAT Npu TemnepaType B uHTepsane 900-
1200°C, npuyem Harpes yrns A0 yKa3aHHOW TeMnepaTypbl OCYLWECTBASIOT NpU CKOPOCTH
Harpeea cBbiwe 50°C/MUH C nMONyYEHMEM  YrnepoaucTtoro BOCCTAHOBUTENSA C
BbICOKOTEMMEPATYPHbIM yAes/bHbIM 31eKTPOCONPOTUBIIEHNEM, cocTaBnaowmm npm 1000°C
He MeHee 3,5-3,8 OM:CM. YKasaHHasa CKOPOCTb Harpeea yrns, NnpeanoyTuTeIbHO HaX0ANTCS
B uHTepsane 50-90°C/MWH, Npu 3TOM YyrnepoamcCTblil BOCCTAHOBUTENb XapaKTepusyeTcs
MOHMXEHHLIM COAEPXaHWEM neTy4yux Bewects B MHTepsane 1,5 - 3,0 mMac.% npwu
CTPYKTYPHOM NPOYHOCTU npoaykTa He meHee 80%.
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Kokc BbICOKOTeMHepaTyprIVI MOXET ObITb nonyyveH mM3 KaMeHHOro yrnd pas3nm4yHbixX

MapoK, B TOM 4Yucne U3 Hecrnekaluwerocs yrns.

Mony4YeHHbIM NPU YKa3aHHbIX YCNOBUAX BbICOKOTEMMNEPATYPHbBIM KOKC NpeacTaBnseT
Cob0l CbINyYMi KYCKOBbLIAN Martepuan cepedbpmcTo-4epHOro LBeTa C pasMepoM KyCKOB OT 5
A0 30 MM, HacbInHOW NnoTHOCTbIO 0,37-0,42 T/M3, KOTOPBLIN XapakTepu3yeTcs CleayoLWmnMm

CBOWNCTBaMMU:

CTPYKTYPHOM NpoYHOCTLIO 80 - 83 %,

peakuMOHHOMN cnocobHoCTbo Npu 1000°C He MeHee 3,9 mn/(r-c),

BbICOKOTEMMNEPATYPHbLIM YA/ bHbIM 3/1eKTPUYECKUM conpoTueneHmem npu 1000°C
cocrasnsawwum 3,5 -3,8 Om-cmMm;

Npu CNeayrLleM coaepXXaHMm KOMNOHEHTOB YIriepoanucToro BoccTaHoBuTaens (B
Macc.%):

3ona - 5,0-8,0;

netydune sewectea 1,5 -3,05;

cepa - He 6onee 0,3;

docdop - He Bonee 0,035;

OCTanbHOEe - yrnepoa.

JaHHbIM  NPOAYKT MOXET HaWTU nNpUMEHEeHMe B KayecTBe Yrnepoamcroro
BOCCTAHOBUTENS B PA3/IMYHbIX SNEKTPOTEPMUYECKMX NMpoLeccax Bbinaaskn heppocnnasos,
Hanpumep, deppocmnmumna U dheppoMapraHua, a TakxKe npu BbiNIaBKe YMCTOrO KpPeMHUS
nnu docoopa.

CyLleCTBEHHbIM MPU3HAKOM NpoaykTa «KOKC BbICOKOTEMNEPATYPHbIN» U OTANYMEM
OT npotoTMna - KapboHuzaTa «[JUpeKkcun» SABAAETCA MOBblWeHHAas W CcTabunbHas
CTPYKTYpPHasa MpPOYHOCTb, AOCTUrHyTas B Auvanas3oHe 80-82% npotme 65-75%, 4yTto
NO3BONSET B 3HAYUTENBHOMW CTENeHW NpefoTBPaTUTL pas3pylleHue Kokca u obpasoBaHue
Menkux dpakunm (MmeHee 10 MM) nNpu nNepesBo3Ke, A03UMPOBAHUK M TPAHCNOPTUPOBKE MO

NMHUAM WKMXTONoAauM heppoCnnaBHbIX NPeanpuaTUii.

KpomMe TOro, B CpaBHEHUMM C MNPOTOTMMOM KOKC BbICOKOTEMMEPATYPHbIM WMeeT
NMOHMXEHHOE coaepxaHue netyumx sewects (1,5-3,0% npotms 3,6-15,0%), TO ecTb
coaepXxut 6onbwe TBepaoro ((MOUKCUPOBAHHOIMO) Yrnepoaa, SABMASAKOLWErocs BeayLMM
NOSIE3HbIM 3M1eMeHTOM Ntoboro yrnepoamMcTtoro BOCCTAHOBUTENSA. DTO BaXHbIA acnekT,
NOCKONbKY NMPU HannMunm B BOCCTAHOBUTENE M3BLITOUHBIX NIETYYMX BELWECTB HabnogaeTcs
yXyaweHne paboTbl nedyen, CBA3a@HHOE CO CreKaHMeM KOJOWHMKa W naccusaumen
PEaKUMOHHOM MNOBEPXHOCTM BOCCTAHOBUTENS M3-3@ OT/OXEHUA NUPOINTUYECKOro
yrnepoga, 06pasyrolerocd M3 BbICOKOMOMEKYMSAPHbIX COeAUMHEHWW, COAepXaluuMxXcs B
neTyunx Bewecrsax. [IOMMMO HMU3KOW XMMMYECKOW aKTMBHOCTU  MUPOYrnepos
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XapaKTepU3yeTCs BbICOKOW 3MEeKTPONpPOBOAHOCTLID, UTO B CBOK O4epedb CnocobCcTByeT
CHUXEHUIO MoKasaTensa BblicokoTeMnepaTypHoro Y3C BOCCTAHOBUTENS UM MNPUBOAUT K
HapyLweHWsAM B paboTe aneKTponeyu.

N306peTeHne NnNCTpupyeTca cneayrowmMm npuMepamu.
Mpumep 1.

MNpeanaraeMbll yrnepoancCTbili BOCCTAHOBUTENb — «KOKC BbICOKOTEMMNEPATYPHbIN»
NONy4YeH B CTALMOHAPHOM YCTAaHOBKE KOKCOBAHMWSA, BKOWaroWen B cebs BepTUKANbHYHO
LWAXTHYIO MNeYb Nepuoanyeckoro AenCcTBms — petopTy. CHU3Y y NeYn pacrnonoXeH MoK Ans
BbIFPY3KM rOTOBOIO KOKCa. B BepxHel 4acTu nedn pacnosioXeHO 3arpy3o4Hoe OTBepCTue
ANS 3acbiNKM  Cbipbs, NATpyboK Ans OTBOAA KOKCOBOrMO rasa UM aBTOMaTudeckas
TPEXKOHTYPHAas CMCTEMA TYLEHUS KOKCa. pM 3TOM BO34YLLIHOE AyThbe NoAaBanoCh B Neyb
CHW3Y, CO CTOPOHbI BbIrPY304HOrO JIIOKa. 3aXMUraHne yrosibHOW 3arpy3Kmn OCyLLEeCTBASIOCh
cBepxy. Pacxon Bo3ayxa Ha KokcoBaHue coctasun 340 - 350 M3 B yac Ha 1 M? nnowaamn
NnonepeYyHoro cevyeHus nedn. bbino npoBeseHO BbICOKOCKOPOCTHOE TEPMOOKUCIUTENbHOE
KOKCOBaHMe HeoboraweHHOro Hecrnekawwerocs yrns mapku [ Ky3Heukoro yrosbHoro
baccenHa kpynHocTtbto 10-30 MM npu Temnepatype 1150+£50°C n ckopoctn Harpesa yrns
57°C B MUHYTY.

CpaBHEHWe XapakKTepuUCTMK npeafiaraeMoro yrnepoancToro BocctaHosuTens «Kokc
BbICOKOTEMNEpaTypHbIN>» U NpoToTUna Aupekcun npuseaeHo B Tabnuue 1.

Tabnuua 1
npoToTMN KoKe
lMokazaTenb Ea. vam. | Oupekcun N
BbICOKOTEMMEepPaTypHbI
30meHOCTL mMac.% 6,1 7,8
Bbixoa netyumnx
BeLlecTB mMac.% 5,8 2,10 -2,16
Cepa obuas Mac.% | 0,30 0,27
Pocpop obuun Mac.% | 0,041 0,033
CTpykTypHasa o )
NPOYHOCTb Yo 72,5 81,2-82,0
PeakunoHHas
CNocoBbHOCTb Mn/(r-c) 6,68 4,62
o]
Y3C npu 1000°C OM-CM 3,0 3,7
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MpW NONYy4YEHMU NPOAYKTaA KOKC BbICOKOTEMMNEPATYPHbLIA BbIIO OTMEYEHO, YTO ANS
CHMXXEHUS BpeaHbiX NpuMecen B AaHHOM npoaykTte cepbl Huxe 0,27 mac.% wn docdopa
Hmxe 0,03 Mac.% B KayecTBe UCXOAHOrO Cbipbs CneayeT BbibnpaTtb Hecnekarowmecs yrnm
C NOHMXEHHbIM coaep)XXaHueM cepbl, Hhochopa N UHbIX MPUMECEN.

0Nna NpoBepKU BO3MOXHOCTU MPUMEHEHNS HOBOMO YrNepoamMcToro BOCCTaHOBUTENS B
NEKTPOTEPMUYECKMX " NEKTPOMETANNYPrnyecKkmnx npoueccax npoBeaeHbI
NONYNPOMBIWIEHHbIE UCMBLITAHWUA MO BbiNfaeke deppocnnuuma mapku ®C75 (FTOCT 1415-
93) B 3KCNEPUMEHTANBHOWN PYAOTEPMUYECKON SNEKTPONEeYmn C MOLWHOCTBIO TpaHcgopMaTopa
300 kBA. NMpu 3TOM 6bINM ONPoSOBaAHbLI ABa BapuaHTa NaaBku: 6a30BbI C UCNONb30BAHMEM
B KayecTBe BOCCTaHOBUTENA KapboHuzaTta «OMpekCcun» W OMNbITHbIA C MNOSHOM 3aMeHOWM
«unpekcmna» npoaykToM «KOKC BbICOKOTEMMNEPATYPHbIN». Pe3ynbTaTbl WCMNbITAHWNA
cBefeHbl B Tabnuuy 2.

Tabnuua 2
BazoBblil OnNbITHbIM BapWaHT:
lMokazaTenb EA. u3M. | BapuaHT: Kokc
Avnpekcun BbICOKOTEMMEPATYPHbIN
MpoACIKNTENBHOCTD NJIABKMK yac 22 22
Pacxon BOCCTaHOBUTENSA 06LWmMiA Kr 0,454 0,458
MonydyeHo MeTanna ‘r 0,495 0,514

deppocunmuna mapkm ®C75
YaenobHas NnpoM3BoaMTENbHOCTb | Kr/4ac

6,87 7,11
ne4yu
YaenbHblI pacxon )
S/1EKTPO3HEpPrmm KBrw/kr | 9,036 5873
CpeaHee coaepxaHve Si B % 76,8 77,2
deppocnnase

N3 npuBeaeHHbIX AaHHbIX BUAHO, YTO MEPEXOA Ha KOKC BbICOKOTEMMEpPATYPHLIV B
ONbITHOM BapuWaHTe MNJaBKM COMPOBOXAANCS CNeayrWwmMMNn WU3MEHEHUSIMU  TeXHMUKO-

3KOHOMUYECKMX NoKaz3aTesnen:

pOCT yAEeNbHOW NMPOU3BOAUTENBLHOCTM Neun Ha 3,5%:;

COKpalleHue yaenbHOro pacxona anekTposHeprmum Ha 1,8%;

COKpalleHne yaenbHOro pacxona BOCCTaHOBUTENSA Ha 2,7%:;

NOBbLILLEHNE COAEPXKAHUA KpeMHUA B heppocnnase Ha 0,4%.

TakuMm 06pasoM, No npuMepy 1 NpeuMyLlecTBOM M306peTeHUst MO CPaBHEHUIO C

MPOTOTUMNOM ABNAETCA NOBblEeHME Ka4YeCTBEHHbIX XapaKTepUCTUK yrnepoauncTtoro
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BOCCTaHOBUTENA U yayduweHne TeXHNKO-3KOHOMUYECKUX nokasaTtenen BbiNnaBku

deppocnnasos (peppocunuuyma OC75).

Mony4yeHHbI YrnepoauCTbii BOCCTAHOBMUTENb XapaKTepuayeTcss CTabuibHbIMU
(PU3MKO-XMMUYECKUMN CBOMCTBAMM, TaKMMU KaAK CTPYKTYpHast MNPOYHOCTb B Y3KOM
nHTepeane 81,2-82,0% u BbICOKOE yaenbHoe anektpoconpotueneHne (Y3C) npu 1000°C
3,7 OM cM, KOTOpble Heobx0oAMMblI ANS MNOBLIWEHUS MNOKa3aTenen BbIMMaBKU Mpu
3NEKTPOTEPMUYECKMX  MpoUEeccax, B  YaCTHOCTW, ANs  NOBbIWEHUs  YAENbHOM
NMpPOU3BOAUTENBHOCTU SNEKTPONNABUNBHON NEeYn, CHUXEHUS YAENbHOrO pacxoda Chipbs U
3NEKTPO3Heprnn. Takxe OTMEeYEeHO MNOBLIWEHUE KAYeCcTBa BbIMAABNEHHOrO eppocmmums

3a CUET NOoBbIWeHUs coaepxaHus Si B (peppocnnase.

YrnepoamcTblii BOCCTaHOBUTENb C XapaKTepuCcTUKaMum, NonyyYeHHbIMM No npumepy 1,
TakXe MnoaxoAuT MNoL TexXHONornyeckme TpeboBaHUA O/ NPUMEHEHUS ero B KayecTBe
BOCCTAHOBUTENS MpPU BbINJIABKE UYUCTOrO KPEMHUS UM Npu nonydeHunm ¢ochopa B
3/leKTporneYyax.

Mpouecc BbinnaBkn pocdopa aHanornyeH npoueccy nonyyvyeHns oeppocniaBos.

Mpw BbiNnaeke ocopa Takxe HeobXoaANM yrnepoancTbii BOCCTaHOBUTESb, NaBKa
BEAETCA B pPyAOTEPMUYUYECKUX 3SNeKTpornedax, MpakTUUYeCKM He OTANYAKLWKMXCa OT
deppocnnaBHbIX Neven ANs BbINAABKM KPEMHUCTBIX, MapraHueBblX, XPOMUCTbIX U MHbIX
deppocnnasoB. B nonydeHnn docdopa KOKC UrpaeT Ty Xe pofib, YTO M MPpU BbINJaBKe
deppocnnaesoB, T.e. BOCCTaHaBnMBaeT (oOCHoOp W3 OKCMAOB B YCAOBUSAX BbICOKUX
TeMnepaTyp U CAYXUT NPOBOAHUKOM 3NEKTPUUECKOro Toka, obecneumsarowero Tenso ang

NpOTEeKaHUSA HEOBXOAMMbIX XUMUYECKUX peakuUni.

Mpumep 2

MNpepnaraeMbli yrnepoamcTbll BOCCTAaHOBUTENb — «KOKC BbICOKOTEMMNEPATYPHbIN»
Obln NONy4YeH TakXe, Kak B npuMmepe 1, B CTAauMOHAPHOM YCTAaHOBKE KOKCOBAaHUS,
BKAOHaKLWeNn B cebsa BepTUKANBbHYK WAaxXTHYKO MNe4yb MNepuoanyvyeckoro AencrTsus.
Bo3aywHoe AyTbe nNoAaBanoCb B MeYb CHU3Y, 3aXUraHune YroibHOW 3arpy3ku
OCYLLLeCTBNANOCH CBEPXY. Pacxoa Bo3ayxa Ha KOkcoBaHue coctasun 260 - 270 M3 B yac Ha
1 M? nrowagu nornepeyHoro CceyeHust nedn. BbiNo MpoBEeAEHO BbICOKOCKOPOCTHOE
TEPMOOKUCNIUTENIBHOE KOKCOBaHME HeoboraleHHOro Hecnekawweroca yrna Mapku [
Ky3Heukoro yronbHoro 6accemHa kpynHocTtbto 13-30 MM npu TemnepaTtype 960+£30°C u
CKOPOCTU Harpesa yrna 43°C B MUHYTY.
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CpaBHEHWe XapakKTepuUCTMK npeafiaraeMoro yrnepoancToro BocctaHosuTens «Kokc
BbICOKOTEMNEpPaTypHbIN>» U NpoToTUNa Aupekcun npuseaeHo B Tabnuue 3.

Tabnvua 3
MNokasaTenb Ea. n3m. nporoTmn Kokce o
Onpekcun BbICOKOTEMNEPATYPHbIN
30NbLHOCTb Mac.% 6,1 6,56
BbIXxo4 neTyynx BeLwlecTs Mac.% 5,8 2,8 - 3,05
Cepa obwas mac.% 0,30 0,27
dochop obwmnmn mac.% 0,041 0,030
CTpyKTypHas NpoOYHOCTb % 72,5 76,0-79,3
PeakuMoOHHas cnocobHOCTb mn/(r-c) 6,68 5,72
Y3C npu 1000°C OM:CM 3,0 3,8

Ona oueHkn COU3NKO-XUMUYECKMX W  TEXHONOMMYECKUX XapaKTepUCTUK KOKCa
BbICOKOTEMMEPATYPHOro B KadecTtBe HOBOro YrnepoaucTtoro BOCCTAHOBUTENS B npouecce
NEKTPOTEPMUYECKOrO MNONTYHYEHUS TEXHUUYECKOrO KpeMHUs Mapku Kp3 6binn npoBeaeHsbl
NONYNMPOMBbILUNEHHbIE UCMNBLITAHUA B YKPYNHEHHOW OAHO3NEKTPOAHOW pyAOTEPMUYECKOMN
YCTaHOBKE C MOWHOCTbIO TpaHchopmaTopa 200 kBA. Mpu 3ToM 6binM onpoboBaHbl ABa
BapuaHta nnaBku: ©6a30BblIl C WUCNONbL30BAHMEM B KadecTBe BOCCTAHOBUTENSA CMecu
APEBECHOro yrns U HedTeKoKCa M OMbITHbIA C MOSIHOW 3aMEeHOW BOCCTAaHOBUTENbHOM
KOMMNO3ULMKN NPOAYKTOM «KOKC BbICOKOTEMMNEPATYPHbIN». Pe3ynbTaTbl UCMbITAHUN CBEAEHbI

B Tabnuuy 4.
Tabnuua 4

BazoBblil OnNbITHbIWM BapWaHT:

BapWaHT: Kokc

MokazaTtenu o

[peBeCHbIW yronb | BbICOKOTEMNEPATYP

N HEeOTEKOKC HbIN

MpoAOIKNTENBHOCTE PaboThl, CyT. 4 4
MOLLHOCTb TpaHchopmaTopa, KBA 200 200
Pacxon maTtepuanos, Kr:
Keapuy 1694,4 1863,4
Yronb KaMeHHbI 164,5 90,0
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[OpeBecHbIN yronb 593,8 -
HedTekokc 282,7 -
KoKC BbICOKOTEMNEPATYPHbIN - 989,65
MNMony4yeHo cnnaea, Kr 634,45 685,2
YCpeaHEHHbIN XMMUYECKUN coCTae cnnaea, %
Si 97,4 97,87
Al 0,37 0,32
Fe 0,64 0,58
Ca 0,33 0,34
P 0,008 0,006
N3BneuyeHne kpemHusa, % 78,57 82,8
Pacxon aneKkTposHepruun, KBT/u 15600 15440

N3 npuBeaeHHbIX AaHHbIX BUAHO, YTO Mepexo[ Ha KOKC BbICOKOTEMMepaTypHbIA B
ONbITHOM BapuWaHTe MNJaBKM COMPOBOXAANCS CNeayrWwmMMNU WU3MEHEHUSIMU TeXHMUKO-
SKOHOMUYECKUX MoKa3aTenei:

- POCT yAENbHOW NPOM3BOAUTENBHOCTM Ne4vn (OTHOLWEHNE MAacChbl NONYYEHHOro
CNnaBa K NpoAo/IHKUTENBLHOCTU paboTbl neun) Ha 8%;

- COKpalWeHne yaenbsHoro pacxona anekTposHeprun Ha 1,02%;

- POCT M3BJIEYEHUNSA KPEMHUSA Ha 4,2%;

- NOBbIWEHNE coaepXaHua KpeMHusa B metanne Ha 0,47%.

TakuMm 06pasoM, Mo NpuMepy 2 MPeUMyLlecTBOM M306pEeTeHUs MO CPaBHEHUIO C
TPAAUUMOHHO MPUMEHAEMbIMKU BOCCTAHOBUTENSIMU  SIBMSETCSA  YNydlleHUe TexXHUKO-
SKOHOMWUYECKMX MOKasaTenei BbINNaBKM TEXHNMUYECKOrO KPEMHUS U MOBbIWEHWE KauecTBa

MeTanna.

Mony4yeHHbI YrnepoauCTbii BOCCTAHOBMUTENb XapaKTepuayeTcss CTabuibHbIMU
(PU3MKO-XMMUYECKUMN CBOMCTBAMM, TaKMMU KaAK CTPYKTYpHast MNPOYHOCTb B Y3KOM
nHTepBane 76-79% u yaenoHoe anekTpoconpotusnenme (Y3C) npu 1000°C He meHee 3,8
OM:CM, KOTOpble HeobxoauMbl ANS1 MOBbIWEHWS MNOKa3aTenem BbiNNaBkW  MNpuU
3NEKTPOTEPMUYECKUX MpPOLEcCax, B YaCTHOCTWU, ANS YAydlWeHUs NOoCaaKu 3SNEeKTPOAOB,
NMOBbLILWEHUS YAEeNbHOW MPOU3BOAUTENBHOCTU 3SMEKTPONABULHOW Meyn, NOBbIWEHNS
CTErneHn M3BNeYEHUS BeAYLEro aneMeHTa. Takxe, HECMOTPS Ha NOBLIWWEHHYH 30/1bHOCTb

KOKCa BbICOKOTEMMNEPATYPHOro B CpaBHEHWMWN C ApeBeCHbIM yrnem wu Heq)TeKOKCOM
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(HeEdTAHBLIM KOKCOM), OTMEYEHO MNOBbILWEHNE COAEPXKAHUSA KPEMHMSA B CMJiaBe 3a CHET pocTa
CTEMNEHM U3BMEYEHUSA KPEMHMS B XO4E MNSIAaBKN U COKPAaLLEHNUS NOTEPb KPEMHUS, BbI3BAHHbIX

yNeToM raszoo6pasHoOro MOHOOKCUAA KPEMHUS.

OnucaHHble NpuUMepbl OCYLLECTBNEHUS NpUBEAeHbl WCKMIYUTENBHO B Lensx
unnctpaumm. Cneunanucty 6yaeT O4YeBMAHO, 4UYTO BO3MOXHbI M MHblE BapUaHThbl
OCyLlecTBneHus 6e3 M3MeHEeHUs CYLLHOCTU M306peTeHus.



dopmyna nsobperteHns

1. Cnocob nonyyeHuMs KOKCa BbICOKOTEMMEPATYPHOro ANS 3NeKTPOTEPMUYECKMX
NpoLEeCcCOB TEPMOOKUCNTENBHBIM KOKCOBAHUEM KAMEHHOIO Yriid, OTANYAKOLWNNCA TEM, YTO
TEPMOOKUCIUTENBHOE KOKCOBaHMe npoBoasT npu TemnepaTtype 900-1200°C, npu oTOM
Harpes yrns A0 YKasaHHOW TemnepaTtypbl OCYLLECTBASAKOT NPU CKOPOCTU HarpeBa CBbilwe
50°C/MuH, C noJslyyYeHnem KOKCa BbICOKOTEMMNEepaTypHOro C yAenbHbIM
BbICOKOTEMMNEpPATYPHbIM 3NEKTPOCONPOTUBAEHMEM, cocTasnsawwmM npm 1000°C He MeHee
3,5 Om-cm.

2. Cnocob6 no n. 1, OTAMYAKWUINCA TEM, UYTO TEPMOOKUCIUTENBHOE KOKCOBaHwue
KaMEHHOro Yyrnsa OCYLUECTBAAKT C MCNONb30BAaHWEM LWAXTHOM Ne4yn, OCHaLEHHON-
BO34YLWHbLIM AYyTbEM, KOTOpPOE NOAAKT B MeYb CHU3Y, a 3aXMUraHune KaMeHHOro yrns,
3arpy>XeHHOro B LWAXTHYK Medyb, OCYLLECTBASAKT CBEpxy, NMpu 3TOM pacxod BO34yXa Ha
BO34YLIHOE AyTbe cocTtaBnseT 150-400 M? B yac Ha 1 M? nnowaaun nonepeyvyHoro cevyeHus
LIAXTHOM Meuun, NpeanoyYTUTENbHO, pacxod Bo3ayxa cocTtaenseTt 320 - 400 M? B yac Ha 1

M? nnowagn nonepevyHoro ce4veHmA LWaxXTHOW neyu.

3. Cnocob no n. 1, OTAMYAKLWMKACA TEM, YTO AN TEPMOOKUCIUTENBHOIO KOKCOBAHUSA
NCNONb3YHOT HEOOOraleHHbIN KaMeHHbIM Yronlb KpynHOCTLI0 40 100 MM, NpeanoyYTuTenbHoO,
KpynHoOCTbO 5-50 MM, Hanbonee npeanodTUTENnbHO - KPpYNHOCTbIO 10-30 MM.

4. Cnocob no n. 1, OTIMYAKLWKUINCA TEM, YTO ANA TEPMOOKUCINTENBHOIO KOKCOBaHMUS
NCNOMb3YKOT  HeObOoraweHHbIM  HeCneKalwwWUnCcss  KaMeHHbIM  yronb, nNpu  3TOM
TEPMOOKUCIUTENBHOE KOKCOBaHUe npoBoaaT npu Temnepatype 950-1100°C n ckopocTu
Harpesa yrns B ananasoHe 50-90°C/MuH, NnpeanoyTuTenbHO, Npu CKOPOCTU Harpesa yrns
He MeHee 60°C/MUH, Hambonee npeanoYTUTENBHO, MPU CKOPOCTM Harpeesa yrns 60-
65°C/MUH.

5. Cnoco6 no n. 1, OTAMYaKOWMWUCA TeM, 4YTO NOCNe 3aBepleHus npouecca
TEPMOOKUCIIUTENBHOMO KOKCOBaAHNA OCYLLUECTBASIOT MOKpPOE TyLLUEHME KOKCaA.

6. Cnoco6 no n. 2, OTAMYAKWMNUCA TEM, UYTO WCMNONb3YHOT LWAXTHYK Meuvb,
COAEPXKALLYIO BEPXHIOK 4YaCTb M HUXXHIOK 4acTb, B KOTOPOW YCTaHOBMEHa TepMmonapa,
NpUYeM nepes 3arpy3kon KaMeHHOro Yrig B LWAXTHYK MNedb HUXKHIOK YacTb 3anosHAT
KOKCOM TakuM 06pa3oM, UTobbl rpaHuua pasgena KaMeHHbIM Yroflb-KOKC Haxoamnacb Ha
YPOBHE YKAa3aHHOW TepMmonapbl, U Mpu AOCTUXEHUN (HPOHTOM TFOPEHUSA YKa3aHHOWM
TepMonapbl aBTOMaTUYECKN OTKIKOYANOoCh BO34YLWHOE AYThE.



7. Cnocob6 no n. 6, OTIMYAKLWMACA TEM, YTO BEPXHIOK 4YacTb LWAXTHOM neuun
BbIMOSIHAKT MO CYWEeCTBY UWMAWMHAPUYECKON (DOPMbl, @ HMXHIOK 4YacTb BbIMOSHAKT MO

cyuiectey B (hopMe yCeuYeHHOro KoHyca.

8. Cnocob no n. 6, OTAMYAIOWMNCA TEM, UYTO HWMXKHIOK 4YacTb LWAaXTHOM Me4yn
CHabXalT ropM3OHTaNbHbIM rasopacnpenenmTenbHbiM KONbLUOM, pa3MelleHHbIM TakuMm
obpa3oM, UTO nNo4 Hero MoXeT 6biTb HanpasneHa Mo MeHbLen Mepe YacTb BO34YLUHOro
AyTbS.

9. Cnocob no n. 2, OTANYAKLWNACA TEM, UTO NPU TEPMOOKUCINTENBHOM KOKCOBAHMMU
BEPTUKANbHYK CKOPOCTb ABUMXEHUSA (PPOHTa ropeHusa BblbupatoTr B amanasoHe 0,16-0,4

CM/MWH.

10. KokC BbICOKOTEMMEPATYPHbLIA  ANA  3NEeKTPOTEPMUYECKMX  MNPOLECcCoB,
NONYYEHHbIA TEPMOOKUCNUTENBHBIM KOKCOBAHMEM KAMEHHOrO Yrns, OT/IMYAKWMNCA TeM,
UTO TEPMOOKMCNUTENbHOE KOKCOBaHWe npoBoaAT npu Temnepatype 900-1200°C, npuuem
Harpes yrns A0 YKasaHHOW TemnepaTypbl OCYLLECTBASKOT NPU CKOPOCTU Harpeea CBbilwe
50°C/MuH C noslydeHmnem KOKCa BbICOKOTEMMNEpaTypHOro C yAenbHbIM
BbICOKOTEMMNEpPATYPHbIM 3NEKTPOCONPOTUBAEHMEM, cocTasnsawwmM npm 1000°C He MeHee
3,5 OM-cmMm.

11. KokC BbICOKOTEMNEPATYPHbIK no n. 10, OTAMYarWMNCA TeMm, 4TO OH
XapaKTepM3yeTCsa CoaepXaHuem netydmx Bewects He 6Honee 3,05 mac.% npu ero
CTPYKTYPHOM NMPOYHOCTU 76-83% W peakumoHHOW cnocobHocTm npu 1000°C He meHee 3,9
mn/(r-c).

12. Kokc BbICOKOTEMNEPATYPHbIA MO N. 10, OTAIMYAOWMINCA TEM, YTO OH MOJIYYEH C
NCNOSIb30BaHMEM, HeObOoraleHHOro HeCneKawLwWeroca KaMeHHOro yrns € MNOHUMXEHHbIM
coaepxaHueM cepbl 1 dochopa.

13. KOKC BbICOKOTEMMNEPATYPHbIK MO nN. 11, OTAMYAKWMNCA TeM, 4TO OH
XapaKTepusyeTcs:

CTPYKTYPHOM NpoYHOCTLIO 80 - 83 %,

peakuMOHHOM cnocobHoCTbo npm 1000°C He meHee 4,6-5,7 mn/(r-c),

BbICOKOTEMMNEPATYPHLIM YAESIbHbIM 3/1eKTPUYECKUM conpoTtueneHnem npu 1000°C
cocrasnsawwum 3,5 -3,8 Om-cmMm;

npu CNeayrLlemM coaepXXaHum KoOMNoHeEHTOoB (B Macc.%):

3ona - 5,0-8,0

netydune Bewectea - 1,5 -3,05

cepa - He 6onee 0,3

docdop - He Bonee 0,035

OCTanbHOEe - yrnepoa.



14. NpuUMeHeHMe KOKCa BbICOKOTEMNEPATYPHOro no n. 10 B KayecTse yrnepoancroro
BOCCTAHOBUTENS B 3/1EKTPOTEPMMUECKMNX Npoueccax.

15. NpuUMeHeHMe KOKCa BbICOKOTEMMNEPATYPHOro No n. 14 B Ka4yecTse yrnepoancroro
BOCCT@HOBUTENS B 3/1EKTPOMETANNYPrnyYecKkmnx rnpoueccax BbinaaBkm (peppocnnasos.

16. NpuUMeHeHMe KOKCa BbICOKOTEMNEPATYPHOro No n. 15 B kayecTse yrnepoancroro
BOCCTAaHOBUTENS B DNEKTPOMETANTYPrmyecKnx npoueccax Bbinaasku geppocnnmums.

17. NpuMeHeHne KOKCa BbICOKOTEMMNEPAaTYPHOro no n. 14 B ka4yecTee yrniepoancrtoro

BOCCTAHOBUTENA B SNEKTPOTEPMUYHECKUX MpoLeCCaX BbIMNNaBKU KPpeMHUA.

18. NpuUMeHeHMe KOKCa BbICOKOTEMMNEPATYPHOro No n. 14 B Ka4ecTse yrnepoancroro
BOCCT@aHOBUTENS B SNEKTPOTEPMUYECKUX Npoueccax Bbinnasku docdopa.
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D NOCHACAYOIME NOKYMECHTBI YKa3aHbl B IPOAO/DKCHUH

«T» - Goee NO3AHUM JOKYMEHT, ONMyOIMKOBaHHBIH 110CHE AAThl NPHOPUTETA U
* Ocobble KaTeropyuy CChlIOUHBIX JJOKYMEHTOB: y , OIy pHop

«A» - IOKYMEHT, ONPEAENSIOIUH OBLLMH YPOBEHE TEXHUKH MPHBEACHHBIH 11 NOHMMAHHA W30GpeTenun
D - HOKYMEHT, IPHBE/CHHBIH B eBPasHIACKOH 3a5BKe (X» - ROKyMEHT, MMetolmuii Haubonee GIM3KOE OTHOLIEHHE K NPEMETY NONCKa,

(E» - Gonlee paHHMii JOKYMEHT, HO ONyG/MKOBAHHSH Ha A&TY TIOJAYM ropouauii HOBU3HY WM M306PETATENbCKUM YPOBEHD, B3ATHIH B OTAENBHO-

eBPA3MICKON 3aBK1 KM TIOCHIE Hee v cTH i a6 p

O - IOKYMEHT, OTHOCAILIAFCH K YCTHOMY PACKpBITHIO, SKCrIOHHpo- €Y ~ IOKYMEHT, HMEIONIMii HauGo1iee GIH3KOE OTHOWICHHE K NPEAMETY NIOUCKa,
BAHMIO U T NOpOoUAIIHii M306PETaTENECKMI YPOBEHD B COUETAHHH C APYTUMH JOKYMEH-

"P" - 1OKyMEHT, Omy0MKOBaHHBI 0 JaThl N0JAa4H €BPA3HICKOi & TaMH TOH e Karer opm;l
3aBKH, HO M0CIE JaThl HCMPALIXBAEMOTO IpHOpHTETa" «L » - HOKYMCHT, ABJISIOMIM C’; TIaTCHTOM-aHaIOroM
«L» - IOKYMEHT, NIPUBEACHHBII B APYTHX LEAAX
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