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AHAaJII3 mpoueciB Ta METOAIB PO3IIMPEHHS] CHPOBUHHOI 0231
kokcyBaHHs. [ToBinomiiennst 1. Ctan npo0JieMmn po3mIMpeHHs
CHPOBHHHOI 0231 KOKCYBAHHHA

Kashirnaya N.O., Korenev 0.V., Sorokin E.L., Starovoit A.G.,
Malyi E.L, Starovoit M.A.

Analysis of processes and methods for expanding the protein base
coking plant. Note 1. The problem of expanding the serum base coking

plant

Mema. AHaniz nocmcy4acHux memodis, wjo 00380/151H0Mb PO3WUPSMU CUPOBUHHY ba3y KOKCyeaHHs1 3adns eghekmue-
HO20 BUKOPUCMAaHHS 8UKOMHUX MPUPOOHUX pecypcig kpaiHu. Memoduka. AHari3 cydyacHUX ma rnocmcy4JacHux memodis
i mexHonoeit, ujo cmocyromscsi Memooorsioeil Po3WUpeHHsT CUPOBUHHOI 6a3u KokcysaHHs. Pe3ynbmamu. [poaHani3o-
8aHo rnpiopumemHi MemooOu PO3WUPEHHST CUPOBUHHOI 6a3u KOKCy8aHHs. BusHaueHo, knacugikauito memodie ma po3di-
JIeHO Ha MexaHi4Hi Memodu, mepmiyHi Memodu ma crieyucbidHi, wo nepedbayaromp 3MiHy 8racmueocmell KaM’ssHo20
8yeinns. lNpoaHanizogaHo, maki Memoou, w0 nepedbavaroms ywinbHeHHs 8yeinns. Haykoea Hoeu3Ha. 3dilicHeHul Kpu-
muyHul aHarni3 0Xepes 5K 8iMYU3HSIHUX, MakK i 3aKOPAOHHUX CMOCOBHO iCHYOYUX Memodie ma mMemoduK PO3WUPEHHS
CUPOBUHHOI ba3u KOKCy8aHHsI, 00380J1U8 8CMaHO8UMU hakm HedocmamHbOl UBYEHOCMI MUMaHHSI, WO YHEMOXIIUBIIHE
8rposadeHHsI 3arporioHo8aHux mexHornoezit. lpakmuy4Ha 3HayumMicmb. BugyeHHs numaHHs w000 pO3WUPEHHS CU-
POBUHHOI ba3u KOKcysaHHs 00380/1USI0 8CMaHO8UMU HEAOCMamHiCmMb 3HaHb Ma HayKo8UX MOJI0XKEHb PO CMpyKmypy
criiknueoeo 8yeinnsi ma o2o 8/1acmueocmi, WO YHEMOXIIUBIIIOE 1020 e(heKmuUBHO 8UKOpUCMoO8y8amu.

Knroyoei cnoea: cuposuHHa 6a3a KOKCyeaHHs, bpukemyeaHHs 8y2insisi, bpukemyeaHHs 3 8’ sXKy4umMu pe4yosuHamu, mpa-
mOysaHHs, mepMiYHUl Miponi3, mepmMokamanimuyHi mpoyecu.

Purpose. To analyze postmodern methods that allow expanding the raw material base for coking for the effective use of
the country's fossil natural resources. Methodology. Analysis of modern and postmodern methods and technologies
related to the methodology of expanding the raw material base for coking. Results. Priority methods for expanding the
raw material base for coking were analyzed. The classification of methods was determined and divided into mechanical
methods, thermal methods, and specific methods that involve changing the properties of coal. Methods involving coal
compaction were analyzed. Scientific Novelty. The critical analysis of both domestic and foreign sources regarding ex-
isting methods and techniques for expanding the raw material base of coking revealed insufficient study of the issue,
which prevents the implementation of the proposed technologies. Practical Significance. The study of the issue of ex-
panding the raw material base of coking allowed establishing the insufficiency of knowledge and scientific provisions about
the structure of caking coal and its properties, which makes its effective use impossible.

Keywords: raw material base of coking, coal briquetting, briquetting with binders, tamping, thermal pyrolysis, thermocat-

alytic processes.

B cyyacHux ymoBax npoBigHMM HanpsMoMm Komnrie-
KCHOI nepepobKn BMKOMHOrO KaM SHOro BYrinnsi B Yk-
paiHi € KoKkcoximidHe BUpobHMUTBO. KokcoBe BUPOBHU-
UTBO 3anexuTb Big (PYHKUIOHYBaHHA MeTanypriiHol
ranysi, Tomy nepebyBae y NOCTilHIA HEBU3HAYEHOCTI
CTOCOBHO CUPOBUHHOI 6a3u [1 - 5]. BUpoOGHNLITBO He-
0OXiHOI KiNbKOCTi KOKCY 3 BUCOKUMM SIKICHUMMW NMOKa3-
HMKaMK 3 BYTiNbHOI CUPOBUMHHOI 6231 KOKCyBaHHSA Yk-
paiHu BigyyBae CUIbHY 3anexHicTb Big HecTadi gobpe-
KOKCIBHOrO HUW3bKO cCipdaHoro Byrinns [6]. Binbwictb
MeTofiB Ta NpoLeciB pO3LLUMPEHHST CUPOBUHHOI 6Gasun
KOKCYBaHHS1 JOCATHYTI B JOCUTb HECTaHOapTHUX Ha-
npsamax [7 - 19]. lNpoTe 3a3HavYeHun nepenik npiopute-
THUX METOZIB PO3LUMPEHHSI CMPOBWMHHOI Gasn KOKCy-
BaHHS YMOBINMbHIOE PO3BUTOK OOCUTb MEPCMNEKTUBHUX
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Hanpsmis, Wo nepebyBatoTb Y NpoLeci po3pobku.

[itoye KOKCOXiMiYHE BUPOBHWULTBO € YHIKanbHUM
KOMMIEKCOM XiMiKOTEXHOMOTIYHOI Nepepodkn Byrinns.
Lle yMOXNMBNIOE BUMKOPUCTAHHS HOBUX CUPOBUHHUX
KOMIMOHEHTIB i3 BUPOOHMLTBOM iIHHOBAL,iMHOI MpoayKLii
3 HOBUMMW CMOXUBYMMU SIKOCTAMU ©6€3 JOKOPIHHOI pe-
KOHCTPYKLUIT iCHyt040ro BUpobHMUTBa. Taka KOHLenLis
pO3BUTKY Nepeadavae CTBOPEHHS HOBUX eHepro3bepi-
ratumx, pecypcosbepiraodmx Ta eKosoriYyHO YUCTUX
TEXHOIMOTIN KOKCOXiMIYHOTO BMPOOHULTBA, sfka Oyae
ajanToBaHa A0 cyyacHux puHkoBux ymos [20 - 22]. Lle
noTpebye peTenbHOro AOCMIMKEHHS Ta BUSBIIEHHS
0CoONMBOCTEN HOBOI KOMMIEKCHOT TEXHONOTII, WO ne-
penbavae, Hacamnepes, TEXHOMOTIK0 MiArOTOBKU ByTi-
NBHOT LWNXTWN.
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Omxe, HeODXiOHO PO3IMAHYTU HAaWNOLUMPEHILWI Me-
TOOW Ta MPOLIECH PO3LUMPEHHSA CUPOBMHHOI 6a3n KOK-
CyBaHHSl Ansi OOCSArHEHHS MaKCUMarnbHOro pesyrb-
Tary.

Mig yac BMGopy nepepaxoBaHMX HWXKYE npiopuTeT-
HUX METOAIB PO3LUMPEHHA CUPOBUMHHOI ©a3n KOKCy-
BaHHS, Y NepLUy Yepry, ysara 3Bepranacs Ha npouecu
Ta MeToaw, LLO Bidirpanu BaXnmBy ponb y HayLi i Tex-
HiLi Anga 3abe3neyeHHs PO3BUTKY BYTiNbHOI Ta KOKCOXi-
MiYHOT ranyai.

Y npaktuui pobotn KX3 BUKOPUCTOBYHOTL Pi3Hi
NPUIMOMMU, LLLO OO3BONAIOTL 36INbLUNTY IYCTUHY BYTiNb-
HOro 3aBaHTaXeHHA Ta MigBULUTK MOro CIKNUBICTL!
YyacTkoBe OpUKETYBaHHS, YLLiNbHEHHS [23, 24]. Ywinb-
HEHHS BYTiNMbHOTO 3aBaHTaXXEHHS B KOKCOBWX KaMmepax
BMKOPWUCTOBYIOTb AN NiABWLLEHHS CMIKIMBOCTI NOpuC-
TOrO Tifla KOKCY, L0 CNPUSE 3aryyYeHHIO 40 KOKCYBaHHS
cnabkocniknMBOro, ra3oBoro i nicHoro Byrinns. Pasom
3i 36inbLEHHsAM nomeny BMKOPWUCTOBYIOTb Oobmachnto-
BaHHS, TpambyBaHHS, Bibpauito, bpnkeTyBaHHS i rpa-
HYIIOBaHHA YacTUHM abo BCbOro BYTiNIbHOIO 3aBaHTa-
YKEHHs1. EQDeKTMBHUM € YLLiNbHEHHS BYTifIbHOMO 3aBaH-
TaXeHHs1 i BogHo4ac rmmboka cyLuka Ta TepMonigroTo-
BKa BYrinns. Ak opraHivHi JOMILKM ANg 3MOYyBaHHS
BMKOPUCTOBYIOTb  HMU3bKOKUNNSAYI  piguHK,  MasyT,
KaM’SiHOBYTiNbHI MacTuna. HM3bKOKMNMAYi  opraHiyHi
OOMILLKM 3a0e3nevytoTb 30iNbLUEHHST TyCTUHU Hacun-
HOI Macu LUNXT, BUCOKOKMMNNAYI cami 6epyTb yyacTb y
OECTPYKTUBHIN nnactudikauii Byrinns [25].

3Baxalouun Ha 3a3HadeHe BuLle, OO YMCMa Hauro-
NOBHILINX METOAIB PO3LLNPEHHS CUPOBUHHOI 6a3n Ko-
KCyBaHHS MOXHa BiAHECTM Taki knacudikawlii:

— MEXaHiYHUN MeToL PO3LUMPEHHS CUPOBUHHOT
6a3u kokcyBaHHS (BpuKeTyBaHHS, TpamOyBaHHS);

— TepMiYyHa MiaroToBKa BYTiNbHOI LWNXTK abo okpe-
MOFO KOMIMOHEHTA, Ik METOZ, PO3LUMPEHHSI CUPOBUHHOT
6a3un KOKCYBaHHS;

— PO3LUMPEHHA CUPOBMHHOI Ga3n KOKCYBaHHsI 3a
AOMOMOro  AOMILIOK  (OpraHiyHux,  MiHepanbHUX
TOLLO).

3a3HaueHi BULLIe TEXHOMOTII, Hacamnepea, nNpu3Ha-
YeHi ANng BYriNbHUX LUUXT, OO CKMagy SKUX BXOAWTb
3Ha4yHa KinbKicTb HU3bKOMeTamMopizoBaHOro BYrinmns.
3anacu crnabkocniknMBOro Byrinnsa cknagatTs 62%, 3
Akux nuwe 16,2% MoxyTb ByTy 3any4eHi 4o npouecy
KOKCYBaHHS1. BMKOPUCTaHHA OCTaHHLOrO YHEMOXITUB-
NOE NOro TexHonorivyHa ocobnueicTb [26, 27].

Byrinna rasosoi rpynn mae mexi 3onbHocTi 6,1 -
7,3 %, Ta BMmicT cipkn 0,91 - 1,76 %, a TakoX xapakTe-
PU3YETBCA 3a MOKa3HUKOM TOBLUMHW MMAACTUYHOIO
wapy 10 - 11 MM Ta iHTepBanom 3Ha4yeHb cepeaHboro
nokasHuka BigbutTa BiTpuHiTy 0,66 - 0,84%, konu ce-
pedHe 3HauveHHs1 noro ctaHoBuTb 0,76%. OcobnuBi-
CTIO L€l rpynu BYTINNAs € HA3bKWIA BMICT BITPUHITY (34 -
45%) Ta NigBWLLEHWIA BMICT OMICHIOKYMX KOMMOHEHTIB
(55 - 66%). HeobxigHO 3a3Ha4uunTK, LLO B NPOLECi PO3-
noAiny BiTPUHITY 3a cTagisMu MeTamopdiamy, nepesa-
Xae cTagis XupHoro Byrinns (64 - 73%), ska nigTeep-
OXKYETLCS 3HAYEHHSIMW CepefiHbOoro nokasHuka Bia-
6utTa BiTpuHITY (Ro = 1,09%).
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IMOBIpHO Usi 06CTaBMHA € JOCUTb 3HAYYLLIOK AN
TOro, o6 BYyrinns NPOXOAWSo CTafilo MiAroTOBKU B
NPOMUCIOBUX YMOBaXx nepeps npoLecoM KOKCYBaHHS 3
METOH NOKPAaLLLEHHA SKOCTi KOKCY, @ TakoX MO3UTUBHO
NO3HAYMNOCS Ha MOKPALLEHHi NOKa3HMKIB MEXaHi4YHOT
Ta rapsyoi MiLHOCTI Kokey [28 - 32].

Ha cborogHi OCHOBHUM NPOLLECOM NPAKTUYHOIO BU-
KOPUCTaHHS Ansi PO3LLMPEHHS CUPOBUHHOI 6231 KOKCY-
BaHH4A € npoLiec TpambyBaHHs Ta GpukeTyBaHHS 5K No-
BHOrO, TaK i YaCTKOBOro. Llen meTon nowmnpeHni sik Ha
TepuTopii YKpaiHK, Tak i 3a il Mexamu, TOMy Lo YL
NIbHEHHSA  BYFINbHOT LUMXTW YMOXIMBIIIOE BUKOPUC-
TaHHS B NPOLECi KOKCYBaHHSA BYTiNMs, Ha OCHOBI CUPO-
BMHHOI 06a3u kokcyBaHHS [33 - 39].

TpambyBaHHSA BYriNIbHOrO 3aBAHTaXKEHHS 3HWXKYE
MOro ra3ornpoHUKHICTb Y MIIACTUYHOMY CTaHi, Lo nig-
CWIMIOE MPOLIECU BIOHOBMNEHHS i 36inbluye TOBLUMHY
nnacTu4Horo wapy. MNopiBHAHO 3 KOKCYBaHHAM BYTirb-
HOI LUMXTW Hacunom, TpambyBaHHS [03BONSA€ 36inb-
LUNTM TYCTUHY BYFiMbHOIO 3aBaHTaxeHHs [23, 24, 40,
41].

TexHonoria TpambyBaHHSA BYTiNbHOI LUMXTU NONS-
rae B TOMy, LLO LUMXTa 3 BYTiNbHUX BallT nogaeTbes 4o
TpambyBanbHOi kamepw, y Skin BiobyBaeTbcs nolua-
poBe VYLMbHEHHS LWIUXTU MagjalyumMu MOSIOTKaMMU.
Mpouec TpambyBaHHS TpuBae 4 XxBUNMHKU. OTpuMaHui
«BYTINIBHUM NUPIry NOAETLCA 4O KAMEPU KOKCYBaHHS.
Ma3n, Wo BMAOINATLCA Nig Yac 3aBaHTaXXEeHHS, Biac-
MOKTYIOTbCSl Yepe3 OTBOPU B KaMepi KOKCyBaHHSA yCTa-
HOBKOIO, LU0 MepecyBaeTbCcs Ha Bepxy Gatapei. [a3u
CrantorTbCA B TOMKOBIN Kamepi Ta BUOAnsATbCA B aT-
mMocdhepy 3 Temnepatypoto 70°C.

BpukeTyBaHHSA 1 rpaHynioBaHHSA BCiei abo YacTnHK
BYFiMNbHOT LUMXTW, 3 fOAABaHHAM Yn 6e3 3B’s13yt040i A0-
MilKK, nepenbadvae 36inblUEHHs] HACUMHOT MacK K-
XTW B Kamepi KOKCOBOI Meui. bpukeTn oTpumMytoTb Ha
BarkoBMX Mpecax cneujianbHOI KOHCTPYKUIl, a rpaHy-
NoBaHHSA BYriNbHOT MacK 34iNCHIOITb Ha TapinyacTux
rpaHynsatopax. [Mpu 4acTKOBOMY 3anOBHEHHI 06’emy
BYTINIbHOIO 3aBaHTaXXEHHS OpukeToBaHOK abo rpaHy-
NbOBAHO0 BYTiNbHOK WNXTO (Ha 40 - 60%) ryctuHa
Tl HacmunHoOT Macm 36inblyeTbes Ha 10 - 16%.

OCHOBHVMM 3aBOaHHSAM, WO BUPILLYETLCH Mig Yac
OpVIKETYBAHHS, € MOXITUBICTb 36iNbLUEHHS B LUNXTi Ya-
CTKM cnabkocniknmeoro Byrinnga (rasosoro abo nic-
HOro).

Hanbinbw edekTnBHUM € BpukeTyBaHHA abo rpa-
HYMIOBaHHA LUMXTU 3 JOOABaHHSM 3B’A3Yy04oi peyo-
BMHM (Ma3yTy abo iHLWMX BUCOKOKUMIAYUX MPOAYKTIB).
Y upomy BMNagKy MOXHa 3Ha4HO 36iNbLUMTU BMICT Y
LUMXTi ra3oBOro i nicHoro Byrinns [25].

BbpukeTyBaHHA TakOX BIAHOCUTLCA A0 npouecy
YLLiNIbHEHHS BYTINBHOI LLIMXTK, ane € Aesiki BigMiHHOCTI.
B npoueci 6pnkeTyBaHHS MOXHA YTUIi3yBaTh Taki Bif-
XOAW, SIK BYTiNbHUIA My, TOGTO BMPILLUTK OOHY i3 €Ko-
noriyHnx npobnem: 6e3gnuMHe 3aBaHTaXXeHHs1 Bpuke-
TiB, 06e3BigxogHiCTb ByrnesbaravyBanbHOro Biagi-
NeHHs, BIACYTHICTb BENUKNX TeMnepatyp nig vyac 6pu-
KeTyBaHHs. TOMy 3a TexHonorieto 6prkeTyBaHHS MO-
)KHa BUKOPUCTOBYBATU BiAX0O4MN KOKCOXiMIYHOIO BUPOG-
HUUTBA, Lie [J03BONAE EKOHOMIYHO CTaBWUTUCA [0



€HepreTUYHNX Ta CUPOBUHHMX PECYPCIB MiANPUEMCTB
Ta 3HAYHO 3MEHLUMTW 3abpyaHEHHS] OOBKOSULLHBOMO
cepeposuwa [35].

BpukeTyBaHHSA € 0OCUTb CYTTEBMM Ha Ait0YMX KOK-
COXiMiYHMX NiANPUEMCTBAX, B OCHOBY SIKMX nsirae 6pu-
KeTyBaHHS YaCTUHM BYTiNbHOI WnxTu. MNpnbnmaHo 30%
BYriNbHOI WNXTK abo cnabkocniknmMeoro Byrinnsa 6pu-
KETYETbCS pa3oM 3i 3B’3yH0HOK PEYOBUHOLO.

Takox BapTO 3BEpPHYTW yBary Ha 3B’A3ytody peyo-
BMHY B MpoLeci OpuKeTyBaHHS, WO NMOBUHHA BigMnoBi-
Aatm  neBHMM BMMOram. 3B'A3yl0Ma  peyoBUMHA
(kam’siHOBYTINbHA cmona, nek, 6iTymu, ryapoHu TOLLO)
BWKOHYE OBi OCHOBHi (PYHKLIiT:

— no-nepLue, Hagae NNacTUYHICTb Maci, Wwo bpuke-
TYETbCS;
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— no-gpyre, CNpusie CNikaHHIO BYTiNIbHNX 4acTOK 3
YTBOPEHHSAM MILHOIO MeTanyprinHOro KOKCy.

BukopucTaHHs uiei TexHonoril Mae i Heaoniku, 30K-
peMa OOCUTb CKIagHO PO3MOAINMTH 3B’sI3yH0YY peyo-
BMHY PIBHOMIPHO MO BCi Maci BYrinbHOT WnxTu, wo 30
Npu3BOAWTbL A0 PYNMHYBaHHA OpUKETIB Mig Yac TpaHc-
NMOPTYBaHHA Ta OTPUMMAHHS KOKCY 3 HepiBHOMIpHUM
pPO3M0AiNioM SIKICHMX MOKa3HUKIB.

BctaHoBneHo [42], AKWO KOHTPONIOBaTU npoLec
BUIOTOBMEHHS OpUKeTIB, 30kpeMa TUCK MpecyBaHHS,
CcKnag i KinbKiCTb 3B’sI3yl04OI PEYOBUMHW, MapO4YHUI
CKnag BYrifiIbHOT LUMXTK Ta CTYNiHb MeTamopdiamy By-
rinng, To MOXHa TakKUM YMHOM BUPILLMTY MUTAHHS CU-
POBWHHOI ©a3n KOKCyBaHHS, NpPOTe Mpouec € OOCUTb
CKNaaHuMm.
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