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UcxoaHble TeXHOoMorn4yeckme AaHHble Ans CbipbéBbIX peuenTyp

Ha cneuuaribHblie KOKCbl, B TOM 4YuUcne, ansa a3feKrtpoanos oornb-

WX AnamMmeTpoB.
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CopepxaHue.

1. Beeoenve

2. KayecTBeHHble XapakTepUCTUKM CbIPbSA AN KOKCOB creuuansHoro HasHayvenus. Obna-
ropaxkviBaHve Cbipbsa. AKCNpecc NpoBepKa peuentyp.

3. CooTHOLEHUs1 CbipbeBbIX KOMMOHEHTOB. JlabopaTopusa kayecTBa KOKCOB.

4. OnucaHue TEXHOSIOrM4eckMx MpPOLIECCOB 3aMenSIeHHOro KOKCOBaHUA Mpu MOSlydYeHun
KOKCOB creuuanbHoro HasHadeHus. MatepuarnbHble GanaHcbl.

5. BO3MOXHOCTU KOMWPOBaHUA TEXHOSOMMM And NPOoM3BOACTBA CheuunarnbHbIX KOKCOB,
MMLEH3NOHHbIE MpaBa, rapaHTUM Ha npouecc.

6. BeiBOObI NO npom3BoACTBY KOKCOB crneunaribHOro HasHa4eHud

MpunoxeHus.
1. TexHnyeckoe 3agaHuve
2. KayecTBeHHbIE XapaKTEPUCTVKN CblpbS

3. KayecTBeHHbIE XapPakKTepUCTkKn nostydaemMbiX KOKCOB
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B ¢deBpane 2014 roga ana HedTsAHOW KoMMaHun Petrom 6bin BbinyweH «KoHuentyans-

HbI W MHXUHUPUHI Ha BbIMYCK KOKCOB ChneunaribHOro Ha3HadeHuA. Cblpbe n npomn3BoacTtBoO K30-

TPOMNHbIX, 3JIEKTPOAHbIX U UrOJiIbY4aTblX KOKCOB». BbII'IyCK KOKCOB oOrpaHmn4mnBarcd ﬂpMBe,D,eHHOVI

cneundvKaumen Ha anekTpoaHble KOKChbl:

Typical Global Anode-Grade GPC Specifications

Sulfur (wt. %)
Vanadium (ppm)
Nickel (ppm)
Iron (ppm)
Silicon (ppm)
VCM (wt. %)-dry
Ash (wt. %)

HGI

Normal
05-35
<250
<150
<250
<200
9

60

Maximum
4.5
400
250
400
300
12-14
04
100

Ho Hammume 3HauuternbHbiXx 06bemoB CbIpbE€BbIX MAapKOB, LUMPOKME BO3MOXHOCTU onex-

ONPOBaHUA CbipbA MNO3BOJIO OCYLUECTBIIATE BbIMYCK TpEX Cep|/||7| ANEeKTPOAHbIX KOKCOB C CO-

aepxanvem cepbl: 0.8-1.1%, 0o 2.0% v go 3.0%.

Mosasnenve Y KOMMaHM HOBbIX UCTOYHMKOB HU3KO CEPHUCTOIO U BbICOKO apoMaTn4eCKO-

ro CbipbA MO3BOJIAIIO pacCMaTpuBaTb CJ'IGD,yFOLIJVII7I war — BbIMYCK UroJib4aTbiX KOKCOB Ha OCHOBE

6asoBon cneundmrKaummn:

Typical Green Needle Coke Specification

Property

Sulfur, %

Volatile, (VCM), %
Vanadium, ppm
Ash, %

HGI

Sizing, %

Value

0.6 max.

5.5 max.

7.0 max.

0.18 max.

60-85

35 plus 1/4" min.

I/Isyqume CblpbeBOVI COCTaBIISIOLLEN NMPUMEeHUTENIbHO K BbIMYCKY cChneunalibHbIX KOKCOB

ObIr0 BbINOSHEHO «WcxoaHble TexHorormdeckne aanHble (DBS) ons cbipbeBbIX peuentyp Ha

crneunarnbHble KOKCbl, B TOM 4uUClie, OJid 3JieKTpoaoB O0nbLLMX anameTpoB». BbII'IyCK KOKCOB

OCYLLECTBIIAETCA Ha AOMNOSHUTENBLHOW YCTaHOBKE 3aMe[IeHHOro KOKCOBaHUA MOLHOCTb 250

T.T/rog no CbIPblO.
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2. KayecTBeHHble XapaKTepUCTUKN CbIpbA AJ1sl KOKCOB crneunanbHOro HasHa4yeHus.
O6naropaxuBaHue Cbipbs. JKCNpecc NpoBepKa peuenTyp.

MpyHUMNManbLHbIE MOKa3aTenM KayecTBa Cbipbs AMA BbINyCKa MrofibYaTbiX KOKCOB XOpO-
LLIO M3BECTHbl, HO BO3MOXHbl M BapuaumMm OTAENMbHbIX NoKasaTenen, npudem 3HauuTesbHble:

- BblCOKas apoMaTU4HOCTb, H/M 60-85%, npun uHaoekce koppenauum (BMCI), H/m 100

- Havano kvnenus, Hm 250°C, npu aTom KormdecTBO hpakummn ao 360°C H/6 25-30%

- APl okoro 11,4 nnm Hwxe

- cogepxaHue cepbl H/6 1.0% mMacc um 3HaYUTENBHO HWKe

- cogepxaHvua MeTasrioB, acanbTeHoB M napadrHOB MakCMMarbHO HU3KME, NMPU KOKCY-
emocTtn (CCR) He 6ornee 10

2.1 B kayectBe COBGCTBEHHONO OCHOBHOMO CbIpbSl 3aMeIeHHOr0 KOKCOBAHUSI MCMOSb3y-
etca AR atmospheric residue 350°C+ nosnyvaemblii U3 TsDKESbIX BbICOKO apoMaTUYECKMX
HedTen ¢ cogepxaHnem obwen cepbl He 6onee 0.5% macc. n VR vacuum residue 500°C+
MoslydaeMblX M3 BbICOKO apomMaTuMyeckmx HedTen c copepxaHnmem obuen cepbl He Goree
0.15% macc. PpakumoHHbIE COCTaBbl, codepkaHue obLen cepbl U NNOTHOCTb HedpTeEN npuBe-
AeHol B Tabnuue 1. MonHble XapakTeEpUCTUKM HedTeN yKasaHHbIX, a TakKKe XapaKTepUCTUKK

nory4yaemMblx u3 aTnx Hedpten AR 1 VR npusegeHsl B Mpunoxenunn 2.1

Tabnuua 1.
XapaKTepuCTUKM TAXENbIX HU3KOCEPHUCTBIX U BLICOKOAPOMATUYECKUX HedhTeN Chipbe
ITEM No. [-15 | 1575 | 75-180 | 180-360 | 360-530 | 530+ S% | g\sm3 KOKCOBaHMA
1. Crude oil /1111111 0.00 0.00 110 2810 | 31.60 | 39,20 | 0.3000 | 0.9434 .
. AR atmospheric
2. Crude oil /1IN 0.00 0.00 0.50 29.70 | 4760 | 2220 | 0.4500 | 0.9361 cesidue 350°C+
3. Crude oil /111111 tip A 0.10 0.00 1090 | 3120 | 2690 | 30.90 | 0.3610 | 0.9220
4. Crude oil /1IN 0.00 0.70 1200 | 3590 | 26.20 | 2520 | 0.1250 | 0.9020 VR \acuUm residue
5. Crude oil //I11I111] tip B 0.10 110 1690 | 3990 | 24.60 | 17.40 | 0.0400 | 0.8565 500°C
6. Crude oil /111111111 1.00 2.60 2200 | 4000 | 1910 | 1530 | 0.1290 | 0.8376

2.2 B kayecTtBe NpMBO3HbIX OOMOSHUTENBHBLIX KOMMOHEHTOB Cbipbsl 3aMeArieHHOro KOK-
COBaHuvA npeanosiaraeTcs UCMnosnb3oBaTh:

- TSXKENbI an3enb katammtudeckoro kpekuHra (KK), Ho Tonbko B TOM criydae, ecrm Cbl-
pbe NPOXoAuT CTaguio rMMOPOOYUCTKN neped nogaden Ha yctaHoBky KK

- OKCTPaKTbl O4YNCTKN (PYypPypOnbHON UM MHOW) Macen

- apomatudeckne octatkm C11+ Cc KOMNIEKCOB MOSlyMeHUsi CMEeCU KCWIOSIoB WIM UHOW-
BuayasbHbIX KCUIOMOB, UMEKLWMX B CBOEM COCTaBe 650K BblAENEeHU TSHXXenon apoMaTuKu

- TSXKernas cMora nuposmsa (NapoBOro KPekuHra)

- TAXeJible OCTaTKu1 Npomn3BOoACTBaA Kpe30JioB
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XapaKTepuUCTUKM yKasaHHbIX NPpoayKToB npuBeneHsl B MpunoxeHun 2.2. PaccmaTpvBa-
eMble [OOMOSHUTESIbHbIE KOMMOHEHTbl K OCHOBHOMY CbIpbl0 MOATBEPXOEHbl JIOMMCTUKOKW, Kak
AOCTYMHbIE Ha pblHKe, MO0 Yy4acTBYIOT B NPOM3BOACTBEHHOM KOHUrypauum KOMMAaHW.

lMoarotoBka COBCTBEHHOrO OCHOBHOMO CbIpbSl 3aKMo4aeTCca B pekTuduvkaumm HedTewn,
Tabnuua 1 Ha yctaHoBke AT MOWHOCTbIO 1 MIH. T/rog ¢ BakyyMHbIM 6riokom. NepepaboTka
HedTen 1,2,3 He coBMewaeTcs ¢ nepepaboTkon HedbTen 4,5,6.

[MOCTOSIHCTBO KayeCTBEHHbIX MoKasaTerien Cbipb€BOW CMeCU AfA 3aMeSIEHHOro KOKCO-
BaHWsi NpU BbIMyCKe crneuunarnbHbIX KOKCOB ABMeTcs ob6a3aTeribHbIM YCIIoBUEM.

XpaHeHve OCHOBHOMO Cbipbsi M OOMOMHUTENbHBIX KOMMOHEHTOB MpeaycMaTpuBaeTcs B
pasfnMyHbiX pesepByapax.

OntumarnbHass cxema 6reHaMpPoOBaHMA OCHOBHOMO Cbipbsi U OOMOSHUTESbHBIX KOMMOHEH-
TOB M1 Nepefaya Cbipbs B MpoLecc npeanosiaraeT CcriedyoLlyto nocrefoBaTeflbHOCTb AeUCTBUMN:

- KOfMYECTBO peLenTypHbIX pe3epByapoB, paboTatowmx nonepemMeHHo OOSPKHO ObiTb He
MeHee OBYX

- MPUrOTOBMEHHOrO 3anaca Cbipbs 3a4aHHOW peuenTypbl, AOSMKHO ObiTb LOCTATOYHO Ha
7-8 cytok paboTbl Y3K

- MOCMe CHWKEHMS YPOBHS B PacXO4HOM pes3epByape A0 cpabaTbiBaHMS CUrHanmsaumm
NPOU3BOAMTCHA MEpPeKrloyeHne Ha pesepByap C 3apaHee MPUroTOBIEHHbIM CbipbeM 3a4aHHOM
peuenTypbl, a pacxogHbl pe3epByap BbIBOAUTCA Ha GreHaMpoBaHue

- MPUroTOBMEHHAs CbipbeBas pelenTypa B OXuoaHuM nofadv B MPOLECC HaxoOouTcs B
pexume NMOCTOAHHOW LIMPKYNALMn

- OCHOBHOE Cblpbe M [OMOSHUTENMbHBbIE KOMMOHEHTbI, NogaBaeMoe B peLenTypHbli pe-
3epByap AOJTKHO ObiTb OXapaKTepusoBaHO MO MIIOTHOCTKU, COAEPXaHUK cepbl, KO3hULNEHTY
KoHpagcoHa, Havarny kuneHust n cogepxanue pakumm ao 360 rpagycoB, a Takke no cogepxa-
HUIO MeTarrioB

- NPUroTOBJIEHHAA CbipbeBasa peuenTtypa NPoOXoauT 3KCMPEeCcC NPoBEepKy C rabopaTopHbIM
BbINMYCKOM KOKCa M NPOBEPKON €ro KavyecTBa U TOMbKO NPU NOSIOXUTESbHBIX pesyrbTaTtax Aonyc-
kaeTcs K nogade Ha Y3K. Obwee BpemMs uukrna OT NPUroTOBIIEHWS CbiPbE€BON peuenTtypbl Ao
3aBepLLeHns flabopaTopHOM 3KCMpecc NMPOBEPKM KayecTBa MOSIYYEHHOrO KOKca cocTaBrseT 4-5
CYTOK, YTO M KOppermpyeTcsa ¢ AOCTaTOYHOCTbIO 06bema O4HOro pacxodHoro pesepByapa Ha 7 -

8 cyToK.

3. CooTHOWEHMUA CbiIPpbeBbIX KOMNOHEHTOB. ﬂaGOpaTopvm KadeCcTBa KOKCOB.

B HacTosLwee BpeM4A Nnpon3BoaATCA HECKOJIbKO TUMOB UroJibY4aTbliX KOKCOB.
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- Ha OCHOBe peuenTyp M3 Cbipbda N.2.1 N JONOSHUTESbHBIX KOMMOHEHTOB Nn.2.2

- Ha OCHOBE MOHOCbIpbA Tskenoro amsens KK ¢ MyHMMarnbHbiMK KonmyectBamu, He 60-
nee 10-15% gonornHUTE NMbHbIX KOMMOHEHTOB

- Ha OCHOBE peLenTyp, COCTaBIIEHHbIX U3 AOMOSHUTEMbHbIX KOMMOHEHTOB N.2.2

CoOTHOLLEHNST OCHOBHOMO Cbipbs M.2.1 1 JONOSNHUTENBbHBIX KOMMOHEHTOB N.2.2 He GyayT
pasrnawaTtbca B pedeparte. Kokcbl Ha OCHOBE MOHOCHLIPbSI — TshXernasi cMofa Nupormaa, npen-
NPUSITUEM He BbIMyCKaOTCS, TaK Kak UCMOSb3yemMas MOLLHOCTb OYeHb BeSMKa AN 3TuX Lernen.

Mory4aemble KOKCbl C KaKdoro UuKra npoxogaT uchbiTaHus B rabopatopum no criedy-
loLen cxeMe, KoTopasd ykasblBaeTcs B pedpepate 6€3 TOUHbIX NapamMeTpoB.

- ... KI KOKCa rocrie BbIrPy3KN U3 Kamepbl KOKCOBaHMSA M3MENbYaeTCsi 1 BbiCyLLMBAETCSA A0
NOCTOSIHHOIO Beca

- NPOU3BOAMTCA MpOKarka Kokca no rpaduKy, kKoHeyHasi Touka npokanku 6onee 1300°C

- rocrie npokKasrkm OxnaXkgaeTcsl ecTeCcTBeHHbIM 0Bpa3oM m oTnpaBnseTcs Ha gpobne-
HWe 1 pasgeneHve Ha ase dpakumm

- M3 Kaxkgon dopakumm otbupaeTtcs npoba Ans uccregoBaHvsa M HarpeBaeTcs, Nocre Yero
CMeLMBaETCA KaMEHHOYroflbHOM cmorion u macriom /i

- MaTepuan nogaeTcs Ha 3KcTpyaep, cxatne pgocturaet 100 6ap, CKOPOCTb IKCTPy3um
peryrmpyetca ana nosiydeHuss ctepxHs 1000 mm B Tevenvm /il

- CTEpPXHM paspes3alTcsl U yCTaHaBfMBalOTCA B KOHTeMHep. CTepXXHU M30rmMpytoTCs OT
AHa 1 CTEHOK KOHTEWHepa ¢ ucrions3oanvem /11

- HarpeBaHue OO0 Temnepatypsbl ///// Begetcs no rpaduky B cpefe asota B TedyeHumn 6o-
nee 20 yacoB, ocTbiBaHue He MmeHee ///// yacoB

- MocCrie OCTbIBaHMSA CTEPXXHU OTMPaBIIAOTCA Ha rpadutM3aumnio KoTopas BegeTcs Mo
rpachvKy B cpefie MHEPTHOrO rasa c KoHe4yHou Temnepartypon 6onee 3.000°C

- rocrne OCTbiBaHUsi MoJSlydeHHble obpasubl CpaBHMBANMCb MO CTAHOAPTHLIM MokKas3aTe-
naM C 9TanoHHbIMM obpasuamn, a Takke npoxoawm obsizaTernbHble MUKPOCKOMUYECKME UC-

crnengoBaHvA LLU'II/ICbOB Ha Ka4eCTBO CTPYKTYPbl KOKCa.

4. OnncaHue TeXHONOrM4YeCcKMX NPoLEeccoB 3amMealIeHHOro KOKCOBaHUs Npu nony-
YeHMU KOKCOB cnevuuansHoro HasHaueHus. MaTepmanbHble 6anaHchl.

OnuncaHre TexXHOSIOrMYEeCKOro npouecca A/ KOHKPETHOW YCTaHOBKWM 3aMefieHHOro KOK-
coBaHus He ByaeT npeacTaBrieHo B pedpepaTe, kak 1 NnapameTpbl pexumMa.

MpyHUMNManbHbIe OTNMYMS NpoLecca 3aMefrnieHHOro KOKCOBaHWS MpW BbiMyckax crneuw-

allbHbIX KOKCOB 3aKIO4akTCA B crieaylolem:
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- AymtesibHoe BpeMA YCrNoKOoEeHNe
- MOCTOAHHAA nogada TAXeJyioro An3eridi KOKCoBaHUA B nepuon yCrnokoeHus

- o6pa60T|<a TAXEJ1I0ro An3eridi KOKCoBaHUA C LeJibio NMOBbILLEHNA KOKCYEMOCTU

B Ta6bnuue 2 npmseeHbl BGanaHcoBble KOM4ecTBa NPOAYKTOB MOJIyHYEHHbIX B npouecce

3aMeqsieHHOro KOKCOBaHWsSI AOMNOJSHUTENbHBIX KOMMOHEHTOB n.2.2

BanaHcoBble Konu4yecTBa NPoAyKTOB 3aMeANeHHOro KOKCOBaHUA Pa3fiMyHOro Chipbs

las BeH3uH, oo 220° C Jlerkun gusens Taxenbin gusenb Kokc
HanmeHoBaHue Wroro
%macc | Cepa % | %macc | Cepa % [ % macc Cepa % % macc | Cepa % | % macc S %
Trenas cMona Nvponkaa 953 | 1.889 | 1541 | 0.195 26.05 0.258 651 | 0387 | 4250 | 0.424 | 100.00
Toxensi ansens 874 | 0378 | 1352 | 0.041 31.39 0.039 7.85 0059 | 3850 | 0.086 | 100.00
Katanntm4yeckoro erKVlHra
-
FPKENBIE OCTATK KOMNMBKCOB | 2 o7 | 0145 | 1146 | 0.038 | 43.90 0.025 1097 | 0038 | 258 | 0070 | 100.00
apomamiku, C11+
VronbHbIE nekin 1140 | 1289 | 1986 | 0.123 9.14 0.600 230 | 0900 | 57.30 | 0.257 | 100.00
Ocratok 530+ Heqmt Poiana | e | 1776 | 1703 | 04175 32.41 0.217 810 | 0325 | 3098 | 0607 | 100.00
Lacului tip Al
Ocratok 530+ Hegm Poiana | ;) | 4 036 | 1134 | 0119 46.22 0.066 1156 | 0098 | 2306 | 0351 | 100.00
Lacului tip B
Octatok 530+ Hedm Videle | 10.37 | 1.386 | 17.40 | 0.138 34.98 0.153 874 | 0223 | 2851 | 0504 | 100.00
OKCTPaKTbl O4KUCTKM Macen 9.24 4.870 14.72 0.510 48.02 0.350 12.02 0.524 16.00 2.813 100.00
-
FETIIE oifgzn'lzomoﬂma 1011 | 1150 | 1342 | 0.460 44.13 0.310 1656 | 048 | 1578 | 1.340 | 100.00

5. BO3MOXXHOCTM KONMUPOBaHUSI TEXHONOMMU AN NPOU3BOACTBA cneLmanbHbIX
KOKCOB, NMLIEH3UOHHbIe NpaBa, rapaHTUX Ha npoLiecc.

Mpouecc 3aMearieHHOro KOKCOBAaHUS AaBHO M XOPOLLO M3YYeEH, JMLEH3UM Ha NPOLEecc He
CYLWIECTBYET, HO OTAeSbHble eauHUubl obopydoBaHUs, Kak HanpuMep, MeYb HarpeBa Cbipbs
KOKCOBaHMsi MMEKT HOoy-xay. M3BECTHbl MpMMEpPbl HOY-Xay Ha pes3Ky UroribYaTbliX KOKCOB, Ha
NeYb HarpeBa TSKENoro AM3ensl KOKCOBaHMUs, BHYTPEHHUX YCTPOWMCTB IMaBHOW KOMOHHbI (hpak-
LIMOHNPOBAaHMSI.

MHOroKOMMOHEHTHbIE PeLenTypbl Cbipbsi CrieumarbHbiX KOKCOB BCEraa koMmepumanav-
POBaHbI, NPMYEM 3TO PACMPOCTPAHAETCA HE TONMbKO Ha COOTHOLLEHME KOMMOHEHTOB B CMECH, HO
M HA KayeCTBEHHbIE XapaKTEPUCTUKN 3TUX KOMMOHEHTOB, a MHOTAA M Ha CnocoObl NMOATrOTOBKM.

apaHTWin Ha NPOLIECC MOMyYeHUs1 UrorbYaTbiX U APYrX crieumarbHbiX KOKCOB MpakTude-
CKN He M3BECTHO, B KaXOOM Cllydae BOMPOCHbI PELLAOTCs C paspaboTyMKOM TEXHOMOMMM U UC-

nonHutenem 6a3oBoro NnpoeKkTa Ha OCHOBE B3aMMOBbITOOHbIX ﬂOFOBOpeHHOCTeVI.

6. BbiBOAbLI NO npon3BoACTBY KOKCOB cneyunaribHoOoro HasHa4eHus
npeﬂ,CTaBﬂeHHble MCXOOHblEe TEeXHOJIorm4eckmne fgaHHble 6a3|/|posan|/|0b Ha HECKOJIbKNX

TEXHOJIOrM4ECKNX permkax B KOTOpPble OblM BHECEHbl U3MEHEeHUst C y4eTOM ocobeHHocTeNn
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nepepabaTtbiBaemoro cbipbto Ocoboe BHMMaHue yoenanocb nabopaTopum MO KOHTPOSO MOsly-
YaeMbIX KOKCOB M 9KCMPEeCC NPOBEPKM peLenTyp.
A Tarxe BbIBOAbI NpeAcTaBneHbl «MronbyaTble KOKChI. [1poeKkTHbie NpUMepbl» MO CCbISKe

https://enky-afina.ru/lichnoe-mnenie/post/igolchatye-koksy-proektnye-primery
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