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Large experience of 1000 ton-per-day retort operation has demonstrated that
ash content of heavy oil decreased approximately from 10 to 6 % due to take-
off of oil vapours through four (instead of routine two) gas outlets. Therefore,
dust carry-over from the retort was reduced 1.5-2.0 times, and oil yield in-
creased from 14-15 to 16-17 % (from 65-70 to 75-80 % of the Fischer assay
oil). At the same time, operation of the 1000 ton-per-day retort became more
stable.

18 smBaps 1981 r. B AC «Kusurep» B r. Koxrtna-fpse (Ocronus) Obuia
MymeHa B OKCIUIVATALMIO [epBas KpymHas (TOJOBHAs) peropra AU
MIOJTYKOKCOBaHHUsI OOraToro OpPraHHYECKHM BELICCTBOM ClIAHIA-KYKEPCHTA
(Q% 13-14 M]Lw/kr, mpemenst kpymHocTH 25-125 Mm) ¢ MIPOCKTHON
MPOITYCKHOW CIOCOOHOCTHIO 1o craniy 1000 1/cyT.

OTcyTCTBHME aHAJIOrOB B MUPOBOM TMPAKTHKE, C OAHOW CTOPOHBI, M OIBITA
npoekTupoBaHus M okcruryatauud 1000-ToHHBIX peTopT — C ApPYrowu,
OPEAONPEACTHIO OONBIINE TEXHHYCCKHE TPYAHOCTH MPH OCBOCHHH 3TOTO
arperata. Jleao B TOM, YTO CyLICCTBOBABLIME B TO BPEMsl OIBITHBIE U
OIBITHO-TIPOMBIIIJICHHBIC YCTAHOBKH OB MPEAHA3HAUCHBI B OCHOBHOM IS
HOJTYKOKCOBAHHSI TOPIOYHX CIAHLEB, OCAHBIX OPraHHYCCKOW MACCOM.

OcobennocTu npoekTupoBanus u skcrutyarauus, 1000-toHHbBIX peTopT, a
TAKOKE TEXHUYECKHE TPYAHOCTH, COMPOBOXIABIIHEC OCBOCHHE 3THX
arperaroB, paccMOTpeHsI B |1, 2].
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Crenyer HamOMHHUTB, 4TO MpH paspadorke KoHCTpykuuu 1000-ToHHOM
peTopThl OblIa MPOBEACHA AOBOIBHO OOJbLIasi padoTa B 1aOOPATOPHBIX H
NUIOTHBIX VYCIOBHSX HA XOJOAHBIX M TOPAYMX MOACISAX PETOPT €
noriepeunbiM motokom terutonocutestst ([MI1T). Mcnpitanus Ha XOJOZHOM
mMozend maxTel moaykokcoBaHus peropt ¢ [IIIT moxaszamm, uyro mnpu
HCIIOJIb30BAHUH JBYX 3arPy304HBIX YCTPOMCTB IS 3arpy3KH CIAHLA B OJHY
KaMepy MOIYKOKCOBAHHUSI BMECTO OZHOTO JAOCTUIACTCsi OOJEE PaBHOMEPHOE
pacmpenene e B HEH ClIaHLa MO pa3MepaM KyCKOB, a CIEJOBATECIbHO. U
Oomee paBHOMEPHOE PACIPEACICHUE TEIUIOHOCUTENS B CJI0€, MO CPABHEHHUIO
C 3arpy3Kod TOJIBKO 4epe3 OAHO ycTpoucTBO [3]. OxHAKO HCHOIB30BAHHE
JBYX  3arpy30uHBIX  YCTPOMCTB  AJs  3arpy3Kd  OZHOM  KaMmepsl
ITOJTYKOKCOBAHHMSI ~ COMPOBOXKJACTCSI IMOYTH ABYKPATHBIM IOBBIIICHUEM
IBLICYHOCA C MApOra3oBod cMechio [4].

Taxkum obOpazom, npu mnpoekrupoBanuu |000-ToHHON pETOPTHL yiKe
3apaHee MOXKHO OBUIO MPEANOIOKHTh, YTO HA 3THX arperarax CleayeT
OKHJATh IIOBBILIEHHOIO VHOCA TBUIM C IIApPOTra3oBOM CMECBIO H, Kak
CIEACTBHE, TIOBBILICHHON 307IBHOCTH CMOJIBL.
Jnsi mpeaoTBpamICHMsT YKA3aHHOTO  SIBJICHHS
HEOOXOAMMO OBLIO Ha XONOAHBIX MOZIEISIX
mIaxTel  mOdyKokcoBaHus peropt ¢ [T
HU3YYUTh BO3MOXKHOCTH VMEHBIICHHS YHOCA
IBLIIA C IAPOTa30BOH CMECHIO.

Cxema xoHcTpykuuu 1000-TOHHOM peropThl: [ —
3arpy304HBIC YCTPOHMCTBA, 2 — KaMephl MOIYKOKCO-
BAHUSL. 3 — LEHTPAJIbHAS KaMEpa sl IPHTOTOBICHHS
U PACIpEICICHHUS TCIIOHOCHTEIS (ropsvasi Kamepa),
4 — xamepsI 1711 cOOpa W OTBOJAA MAPOTa30BOH CMECH
(XomomHbBIE KaMmepel), 5 — OOKOBBIC TOMOYHBIC YCT-
POMCTBA, 6 — ra30BBIC TOPEIIKH, / — BBOJBI OOPATHOTO
rasa sl MPUTOTOBICHUS TCIUIOHOCHTENS. 8 — BBOBI
00paTHOro rasa AIsl ONJIAXKICHHS BBITPYIKAEMOTO
MOJTYKOKCAa, 9 — pasrpy30uHBIC YCTpOMCTBa; [ —
cmaven, II — maporasoBas cmecs, III — TBepmsrit
OCTATOK MEPEPadOTKU

Design of 1000 ton-per-day retort: / — charging
device, 2 — semicoking chamber, 3 — central chamber
of preparing and distributing heat carrier (hot
chamber), 4 — chambers of collecting and offtake of
oil vapours (cool chamber), 5 — side burner device, 6
— gas burners, 7 — recycling gas intakes for heat
carrier preparation, 8§ — intakes of recycling gas for
cooling of discharged semicoke, 9 — discharging
device; I - oil shale, II — oil vapours, III — discharged
semicoke
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BbLI10 YCTAHOBJICHO, YTO YHOC IBLIH C MAapOra3oBOM CMECBIO M3 PETOPT C
[T 3HaYMTETBHO YMEHBLIACTCS, €CJAM ra300TBOJ AT cOopa M OTBOAA
Napora3oBOW CMECH PACIONIOKCH B HIJKHEH YaCTH XOJIOAHOM KaMEpE! (a HE B
BCPXHCH, KaK 3TO OOIICIIPUHSATO): MO PE3VJIbTaTaM MCIBITAHMH — B ABa pasa
[5].

[Mosromy mpu mpoekTupoBanuu ronosHoro arperara 1000-TonHoi
PETOPTHI B XOJOAHBIX Kamepax, Hapsay ¢ BEPXHKMH Ta300TBOJAMH, ObLIM
MpeAyCMOTPEHbl U HuKHHE (pUCYHOK). [Ipu ero mycke M OCBOCHHMH ObLIH
NOAKIIOUEHBI TOJBKO BEPXHHME. HIKHHE ra300TBOABI OBLIM IOIKIOUCHEI
mume B KoHme 1992 r., xorza maporasoBas CMECh M3 arperara crajia
OTBOAMTHCS  ONHOBPEMCHHO  4Cpe3  4YCTBIPE  ra3ooTBoga.  BepxHue
ra3o0TBOABI PEUIMIA HE OTKIKYAaTh, MOCKOIBKY IPH OTBOAE MAapOra3oBOH
CMECH UYECpPE3 4YEThIPE ra300TBOJA CKOPOCTh Ta30BBIX IOTOKOB B HHX
VMCHBIIIACTCS, YTO TaKKE JOKHO CIIOCOOCTBOBATH YMEHBIICHHIO YHOCA
IIBUTA U3 arperara.

K mHacrosimieMy BpPEMCHHM HAKOIUICH JOBOJABHO OOJBLIOH  OIBIT
skcrutyatamun 1000-TOHHOH peTopThl ¢ OTBOAOM MAapOra30BOH CMECH HYEPE3
yereipe razoorsoga. Kak BuaHO u3 Tada. 1. 301bHOCTE TSKEIOM CMOJIBI
(oxom0 95 % meimu, yHocuMo# 13 1000-TOHHON PETOPTHI, KOHLEHTPUPYETCS
B Her) 1000-ToHHOH peTopThl ACHCTBUTEIbHO NoHU3MIack B 1.5-2.0 pa3sa.
Crie10BaTEeNbHO, UTO YHOC MBLUTH C MapOra3oBOW CMECHIO TOXKE COKPATHIICS B
1,5-2.0 paza.

KoHeuHO. B JaHHOM CIy9ae COKPAILICHHE YHOCA IBLIM C Mapora3oBOH
CMECBIO  MOrJIO  OBITh ~ OOVCIOBIEHO  YMCEBLIEHHEM  IPOIYCKHOH
CIIOCOOHOCTH PETOPTHI MO cnaHny. Ho, kak BHAHO U3 Tadn. 2, mpu nmepexoze
Ha OTBOJ IapOras3oBOH CMECH UEpEe3 HUETBIPS TIa300TBOAA, 3aMETHO
MOHHM3MINCh TCMIICPATyphl  [ApOra3oBOM CMECH B HHX, TO €CTb
pACIPEACICHNE TEIIOHOCUTENSI B CJI0E KaMEP MOTYKOKCOBAHHMS CTAIO OoIee
paBHOMepHBIM.  OcobeHHO OpocaroTcss B Tia3a JOBOJBHO  HHU3KHE
TEMIIEPATYPbl B HIDKHMX ra3oorBogax. Ckopee BCEro, 3To OOYCIOBICHO
MOTOKaMH XOJIOJHOTO ra3a, MOCTYIAIUIHMHU U3 30HBI OXJIAKACHHUSL.

OOMmMpPHBIH OMBIT JKCIUIYATALIMA PETOPT PA3THYHOH KOHCTPYKLUH
CBHIAETEIBCTBYET O TOM, UTO ITOHMKCHHE TEMIIEPATYPHI IIApOra3oBOM CMECH
B raso0oTBOJAX 3aMETHO CHIDKACT YHOC TMBUIM W3  PETOPT B
KOHJCHCALIMOHHYIO cuctemy [3]. [To-BuauMomy, B JaHHOM CIIydac BIUSHUC
9TOro (hakropa TakKe UMEJIO0 MECTO.

M3 tabnuuer | BHAHO, 4TO B mepBeic oAMH-ABA Mecsina padorsr 1000-
TOHHOW PETOPTHI 30JIbHOCTD TSDKEIOH CMOIBI HE mpeBbimact2—4 %, a 3atem
MOCTENEHHO Bo3pactaet A0 8-9 %. Jrta 3aKOHOMEPHOCTh OONEE YETKO
NpPOSIBJISIETCSl B CIOyYae OTBOAA I[ApPOra3oBOH CMECH YEPE3 HETBIPE
razoorsoja. Jleao B TOM, WTO B TIEPBBIC MECSIIBl HIDKHHE Ta300TBO/bI
YHMCTBIC, a 3aTEM OHM IMOCTECNECHHO HAYMHAIOT 3a0MBATHCS OTIOKCHHUSIMH U
YHOC TBUIM C MAporasoBod cmechio BozpactaeT. CreaoBaTenbHO,
CYIIECTBYIOT PE3EPBbI YMEHBLICHHSI YHOCA MBUTH C MAPOra3oBOH CMECBHIO —



Efficiency of Processing Oil Shale in 1000 Ton-per-Day Retort Using Different Arrangements ... 461

JUISE  9TOrO HEOOXOAWMO H3bICKATh BO3MOXKHOCTH YHCTHTh HFIDKHHE
ra300TBOABI FA00TAOLIEro arperara.

IIpn mepexoge Ha OTBOA MAapOra3oBOM CMECH YEPE3 UETHIPE ra300TBOAA
3aMETHO MOBBICHIICS H BBIXOJ CMOIBL: ¢ 14—15 no 16—17 % (umu, ot BeIXOAA
cMonel o @umepy, ¢ 65-70 no 75-80 %). CnexoBatenbHO, B JAaHHOM
caydae  TCIJIOHOCHTENb  CTall  PACIpEAesIThCS B CIOE  Kamep
NOJTYKOKCOBaHHSI PABHOMEPHEE.

Padora 1000-ToHHO¥M peTOpTHI 32 TOCICAHHE TOABI  3aMETHO
crabunusupoBanack. Jlake HECMOTps HAa TO, YTO HA OTOM arperare
VTUIU3UpVETCs: (yChl MPEANPHATHS: MPUMEPHO 2 % (MIU OKOMO 5 ThICSY
TOHH B T0J) Ha repepadaThIBACMBbIH CIAHEL.

Kax moxazan amutensubid omblT 3xcruryatamuu 1000-TtoHHBIX peTopt,
KOrZa B Kamepax MpeodIajacT HEAOCTATOYHO OTLIBEICBAHHBIM ciaaHer (O
YEeM MOXKHO CYAHTb IO OCTATOUYHOMY COACPIKAHKIO CMOJBI — IO JaHHBIM
NCPETOHKH IMOIyKOKca B peropre Pumepa — B BBITPYKACMOM IOIYKOKCE),
CJIOH B Kamepax IMOJyKOKCOBAHHS 00NAIacT XOPOIICH MbLICYACPKHBAOLICH
CIOCOOHOCTBIO. YTOOBI YAOCTOBEPHUTHCS B OSTOM, MBI HCIIOJIB30BAIH
H3BECTHYIO METOAMKY OINPEACIECHHSI YHOCA IMBIIH C MapOra3oBOW CMECHIO C
MOMOIIBI) MCTA/UTHYCCKHUX IIIACTHHOK, YCTAHABIMBACMBIX B Ta300TBOAAX
PETOPT HA MYTH ABMXKCHHS Ta30BOro MoToka [6, 7).

Kax BuaHo u3 Tabm. 3, pe3yabTarsl AIHTEIBHOTO OIMbITA SKCILIYATALMH
1000-TOHHBIX ~PETOPT XOPOLIO MOATBEPAHINCH HEMOCPEACTBEHHBIMU
3aMEpaMHy YHOCA MBLIM C IApora3oBOH CMEChIO U3 arperata. K corkaneHuro,
3Ty OCOOEHHOCTh IIporecca mnoiaykokcoBaHusi crnanma B 1000-ToHHBIX
pPETOpPTaxX PEATH30BATh HEBO3MOXKHO: 3TO COMPOBOXKAATIOCH OBl 3aMETHBIM
MIOHIDKCHHEM BbIXOZa cMoibl. Ho ee MOXKHO MCMOnb30BaTh HAa PETOPTAX C
KOJIBIICBOH KaMEPOU MOJYKOKCOBAHMSI OOJIBIION CAHHHYHOW MOIIHOCTH, I
MPOLIECC MOMYKOKCOBAHHS CIaHIA JOBOJBHO YETKO PA3ACNCH HA JBE 30HBI.

B BepxHe# 30HE, KOTOPasi OKa3bIBACT PELIAIOINEE BIUSHUEC HA YHOC TIBLIH
C Iapora3oBOM CMECHIO, MOXKHO JOBOJBHO JIErKO MOJAEPIKMBATH CIOW C
HCIOCTATOUYHO OTLIBEIEBAHHBIM CIAHLCM, MPHYCM HE B YIIEPO BBIXOAY
cmonet [8]. Ho, k Gombimomy coxaneHuro, ctpouBiyrocs B T. Koxtia-Spse
[TC-7 cocrosimyio M3 HYETBIPEX PETOPT C MPOIMYCKHOH CIOCOOHOCTBIO IO
cmarmy 1500 T1/cyr kaxkmas, B MOCICAHHUC TOABI M3-3a4 OTCYTCTBHS
(UHAHCHPOBAHMUSI IIOJHOCTBIO JEMOHTHPOBAIHN, H MPOBEPHUTH MPEUMYIICCTBA
VKa3aEHOM KOHCTPYKIIMHU pETOPTHI, MPHUBEACHHBIE B (8], yke He
MPEACTABISACTCS. BO3MOKHBIM.

BriBoabl

bnaromapst orBoay maporazoBor cmecu u3 1000-ToHHOH peropThl uepes
YETBIPE Tra300TBOAA (BMECTO OOBIMHBIX JABYX) BBIXOA CMOJBI  Ha
nepepadoTaHHbIl cnaHen Bo3poc ¢ 14—15 no 16—17 %, 3ompHOCTS Tsiken0M
cMospl noHu3unack npumepHo ¢ 10 go 6 %, a padora camoro arperara
CTaOHIN3UPOBAIAC U CTana 00JICE YCTOMUHBOM.
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EFFICIENCY OF PROCESSING OIL SHALE
IN 1000 TON-PER-DAY RETORT USING DIFFERENT
ARRANGEMENTS OF OUTLETS FOR OIL VAPOURS

V. YEFIMOV, S. DOILOV

Summary

The first high-capacity retort of processing organic-rich oil shale — kukersite Q% =
= 13-14 MJ/kg, particle size 25-125 mm) — was launched on the 18th of January
1981 in Kohtla-Jiarve (Estonia). The designed throughput rate of the retort was
1000 t of shale per day. For lack of some analogue in world practice, both as for
design and operation, putting this high-capacity unit into operation was supposed to
be accompanied by significant technical difficulties [1, 2].

Laboratory and pilot tests on cool and hot models of retorts with cross flow of
heat carrier had demonstrated that the use of lower and upper gas outlets in the retort
cool chamber is a very effective way to diminish dust carry-over with oil vapours
[3-5]. Therefore, the first 1000 ton-per-day retort was designed to have lower outlets
in addition to upper ones in cool chamber (Figure). However, we succeeded in
operating lower gas outlets only at the end of 1992.

Take-oft of oil vapours through four gas outlets resulted in the decrease in ash
content of heavy oil from 10 to 6 % on an average. Temperatures of oil vapour and
gas mixture in gas outlets decreased markedly, especially in the lower outlets. This
was most likely caused by recycle gas fed to the cooling zone. Lower temperatures
of oil vapours at gas outlets result from the more even distribution of heat carrier in
the oil shale bed in the semicoking chambers. Oil yield increased from 14-15 to 16-
17 % (or from 65-70 to 75-80 % of the Fischer assay oil). Besides, operation of the
unit has become stable during the last years.

Long-time experience of operating 1000 ton-per-day retorts has shown that a
shale bed with a preponderate amount of insufficiently retorted shale in the
semicoking chamber has a good ash catching ability (Tables 1-3) [6, 7]. However, it
leads to lower oil yields.

Predominance of insufficiently retorted shale could be successtully employed in
high-capacity retorts with a circular semicoking chamber where the retorting process
can be rather distinctly divided into two zones [8]. These retorts, however, have
been completely dismantled for financial reasons.
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