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The pH value of tar waters from the Kiviter retorts depends, first of all, on
the dust carry-over with oil vapours and gas from the retorts. This dust
contains free calcium oxide that initiates alkaline reaction of tar water. The
recommendations for diminishing the dust carry-over are presented:
lowering the temperature in gas outlets; using four gas outlets for 1000 t
retorts; transition to the use of low-concentrated oil shale, processing oil
shale in circular retorting chamber, etc.

Bob1110#i OMBIT 3KCTUTYaTALMH YCTAHOBKH JC(CHOISLIHH TTOACMOIBHBIX BOJ
Ha npeanpustau AS “Kiviter” (remeps — “Viru Chemistry Group” AS)
CBHJCTEIBCTBYET O TOM, YTO IKCTPAKLHS (PCHOIOB MPOTEKAECT HOPMATBHO
TOrJQ, KOTAQ 3TH BOJBI SIBISIIOTCS KUCIOH cpeaod ¢ pH He Bwime 5-6, u
CVLIECTBCHHO yxvamaercss B menouHod cpeae [1]. [Nosromy wusyucHue
BIMSIHMSL PasnuuHbiX  (akTopoB Ha pH MmoIcMOMbHBIX BOA PETOPTHBIX
VCTAHOBOK € LENbIO CHHU3UTh TOT MOKA3ATEIb NPEACTABIAET MPAKTHUCCKHH
HHTEpEC.

[Tpn nepcpaboTke KyCKOBOrO ClIaHUA B TNPOMBILUICHHBIX PETOPTAX
pasmuuHbiX ycTaHoBOK «Kusutep» pH mnoacMonbHBIX BOA HM3MCHsICTCS B
Soabmmx npeaenax — or 2,5 xo0 7.5, [Npuuem kaxa0# peTOPTHOM YCTAaHOBKE
CBOHCTBECHHO cBO¢ craOHipHO¢ 3HaueHue (tadm. 1). Cambiii Hu3kuit pH
XApaKTePeH A1 MaJONPOM3BOAMTEIBHBIX PETOPT LMIHHAPHUECKOTO THIIA
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ITC-3, a mo mepe MX VKPYIIHEHHsi OH BO3PACTacT, AOCTHras CamMoro
BeICOKOTO 3HaveHus (7,3-7.5) B cinyuae 1000-ToHHBIX.

Kax Buano u3 tabn. 1. mo senmmumue pH noacMonbHBIX BOA PETOPTHBIC
VCTAaHOBKH MOYKHO COBEPIICHHO YETKO PA3ACTHTb HA YCTHIPE TPVIIIIbI:

1. ITC-3 2,5-3,2
2. ITC-4 3,5-4,5
3. ITC-5uTlITC B Kupubiiu  4,5-5,5
4. 1000-ToHHBIC PETOPTHI:
I'TC-5 4,3-6,5
I'TC-6 5,7-7.3

Tabauya 1. pH moacMoabHOI BOABLI PETOPTHBIX YCTAHOBOK
«Kusurep»
Table 1. pH-Values of Tar Water from Kiviter Retorts

lox ITC-3 ITC-4 I'TC-5 1000-TOHHBIE PETOPTHI

I're-5s I'TC-6

1993 29 4.7 5,2 5.1 3,5
24-33 | 34-48 | 42-55 | 42-6,0 48-64

1994 2.7 2 W 6,1 6,0
24-30 | 39-49 | 48-55 41-73 47-74

1995 - - = 3.9 6,6
- - - 47-67 55-175

1996 3.1 34 5.0 53 6,8
25-34 | 35-48 | 41-56 | 39-65 6,1-73

1997 28 38 5.1 5,6 13
25-34 | 33-44 | 46-54 | 45-69 64-75

1998 2,7 35 54 5,0 Bk
26-28 | 34-36 | 48-54 45-54 6,7-74

(Cpemee | S8 ol e % ot Wi & o g, <ol

navenMe | 25_32 | 35-45 | 45-55 | 43-65 57-73

I[MTpumeuanne: B uncimresne nano epesiee s3naueHue pH 3a roji. B 3nameHartese —
KOJIeOaHHUs 110 CPEIHEMECH THBIM JIATIHBIM.

Note:Numerator is the average value of pH per year, denominator - fluctuations
according to average values per month.

W3 tabnuusl 2 BuaHO, uto pH mnOACMOTBHBIX BOA OUCHB XOPOLIO
KOPPEAUPYET € 30JbHOCTBIO TSKETBIX CMOJI PETOPTHBIX YCTAHOBOK (r =
= (,966). D10 1acT OCHOBAHHC AJsI MPCAMONOKCHHS O Tom, urto pH
MOJACMOJIbHBIX BOJ CVIICCTBCHHO 3aBHCHT OT YHOCA NMblIM (TBEpAOH (aser)
M3 PETOPT C NaporasoBOH CMECBKO B KOHJACHCALIMOHHVIO CHCTEMY
(HanpuMep, MO MPAKTHYCCKHM JAaHHBIM, C TSKCIO0H CMOJIOH B NMEPBHYHBIX
BO3AYLIHBIX XonoAunabHUKAX |000-TOHHBIX PETOPT OCAKIAACTCS TIPHMEPHO
95 % ot ofuiero yHoca MbIJIH ¢ NMAPOra3oBOif CMECHIO).
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Hns nepuoma 1993-1998 rr. ykazaHHass 3aBUCHMOCTH BBITJISAHT
CreAYIOIMM 00pa3om:
30bHOCTB TsbKEMOH  pH moacMoIbHO¥

cMoutsl, Yo BO/IBI
ITC-3 0,47 2,8
ITC-4 1533 4,0
ITC-5 4,0 5,1
1000-TOHHBIC PETOPTSI:
ITC-5 6,2 5.9
ITC-6 753 6,5

Tabnuya 2. 30JIbHOCTH TSIZKEJI0I CMOJIBI PETOPTHBIX
vceranosok «Kusnrep», %
Table 2. Ash Content of Heavy Oil from Kiviter Retorts, wt. %

T'ox ITC-3 ITC4 [ITC-5 1000-TOHHBIE PETOPTEI
ITC-5 ITC-6
1993 0.44 1.4 34 1,3 -
1994 0,46 2,0 4,0 6,2 49
1995 0,29 1.1 3.4 8.5 6,6
1996 0,59 1,1 4,1 4,6 9,0
1997 0,50 1.5 4.8 6,6 9,4
bk ecer PRI T8 L T e N 42 .42 | 6.7 .
Cpenuee 3Hauenue | 0,47 1,33 4,0 6,2 7,3

M3BECTHO, YTO B COCTABC MBIIM, VHOCHMOW H3 PETOPT C MAPOra3oBOM
CMEChIO. BCErAa COACPIKUTCS CBOOOJHBINM OKCH/ KabLiust (Tabu. 3), KOTOpbIi
WHHLMHAPYET IIEIOYHYIO PEAaKLUI0 B MOACMONbHOW Boxe. Yem Oomblue
CBODOZHOrO OKCHAA KajblMs B3AWMOJCHCTBYET B KOHJICHCALIMOHHOH
CHCTEME C MOACMOIBHOM BOXOM, TeM Bhie ee¢ pH.

JIeHCTBUTEIBHO, KaK BHAHO u3 Taba. 4, B KOTOPOH 000OMEH OOIBLION
OMBIT TMEPEePadOTKH CIAHIA B BEPTUKAIBHBIX PETOPTAX PABTHIHOU
KOHCTPYKLHH, 0e3 BCSIKOro coMHeHusi, pH moacMonpHON BOABI B NEPBYIO
O4Yepeab VBEIUYHMBACTCS MPH IMOBBIMIECHHH MPOIYCKHOW CIIOCOOHOCTH 3THX
PETOPT IO CIAHILY, YTO, ECTECTBEHHO, CONMPOBOKIAACTCS YBEITHUCHHEM YHOCA
NbUTH C ApOra3oBOW CMEChI0 B KOHACHCALIMOHHYIO CHCTEMY VYCTAHOBKH.
OcobenHo  yOeauTenbHO 00 3TOM  CBHJCTEABCTBYIOT — PE3YJIbTATHI
OamancoBoro ucneitanus Ha [T'C-3 peropter No 7. mOAKIIOUEHHOW K
OT/JE/IbHOM KOHACHCALIMOHHOH CHCTEME.
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Tabnuya 3. XapakTePHCTHRA YHOCA LI (TBEPA0ii (asbl) ¢ napora3oBoii
CMeChI0, YJIOBJICHHOIT ¢ MOMOIBLIO METALIHYECKIX IVIACTHHOK

B ra3o00rBojaax peroprol Ne 7 na I'T'C-5*

Table 3. Dust (Solid Phase) Carry-Over with Oil Vapours and Gas
Collected by Metal Plates in Gas Outlets of Retort No. 7 at GGS-5%

ITporryckHasi criocoGHOCTE | CojiepkaHue B pacueTe Ha CYNOH YHOC IBITH T10CITe SKCTPAKIMH
TI0 CITaHILy, T/4 PacTBOPHMBIX BEILECTB CIIMPTOOCH30IIBLHOM cMechio, %
(805 Y A¢ ['M** OKCHJI KaJIbLHs

o0 CBOOO/HBIH
6,6 13,0 73,7 13:3 17,25 2,86
8.4 13,6 52,8 33,6 15,31 0,0
8.7 13,1 66,3 20,6 17,99 3,57
7,1 17,8 69,3 12,9 22,30 243
87 11,0 333 3577 15,01 2,88
6,8 14,9 67.9 17,2 21515 4,82
6.6 12,8 64,0 232 17,15 3,00
2 12,2 397 28,1 16,85 3.43
55 13,8 68,2 18,0 17,95 2,63
7.4 14,9 61,5 23,6 19,06 2,23
5.8 1.3 66,9 21,8 15,07 257
6,0 11,6 69,0 19,4 17,39 4,80
3.2 13:2 65.6 21,2 17559 2,98
6,0 11,7 77,7 10,6 17,44 4,73
(0 - T o e 1,6 ). 765 ) 119 | 1739 | 480

CpejHee 3HaAUCHUE

6,8 | 131 662 | 207 | 1766 3,18

* B nepuoa obcsiesioBaHMsi TemIlepaTypa MaporazoBod CMeCH B Traso0oTBojax ObLla OTHOCHTEJILHO
noctosiHo# — 210-226 °C; crenenb JHCCONHALMH KapOOHATOB B YHOCE IIBUIH COCTABHJIA B CPEeHEM
52 %.

*#I'M (roptouast macca) = 100- (CO,)"y, — /o

* During the investigation period the temperature of oil vapours and gas in gas outlets was rather
constant — 210-226 “C; dissociation degree of carbonates in dust carry-over was 52 % on average.

##Organic matter = 100 — (CO,)"y, — A”.

O6pamaer Ha ccOsit BHUMAHHC M O4CHb HU3KHH pH moacMonbHOH BOabI
Ha 1000-tonno#t peropre I'TC-5 B mnepwoa, korma ce mpOmMycKHas
CHOCOOHOCTb MO CIAHLY Obl1a HEOOMBILIOH (YTO OBIIO BBI3BAHO ABAPUIHON
CHTYALMEH — YacTh TOPSHCrO MPOCTCHKA PETOPTHI PA3pPYIIUIACh, U OH ObLI
3aceinaf ciaanieM). Kpome toro, Tadn. 4 CBUACTEIBCTBYET H O TOM, YTO Ha
pH nozacmonbHON BOABI 3aMETHO HE CKa3bIBACTCS, MEPEpadaThIBACTCS JIH
CITAHEIl B PETOPTAaX Ha pekume ¢ razudukanueii nonykokca uiau 6e3 vee. To
JKE CaAMOE OTHOCHUTCS U K COACPIKAHHIO B HCH (DCHOIIOB.
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Jlnst cpaBHeHust B Tabn. 5 npuseaeHsl AaHHbie 0 pH moacMonsHBIX BOA
JUIsl APYTUX ClIaHLenepepadaThIBAIOIUX arperatoB. B ciywae ycTaHOBOK ¢
TBEPABIM TEIUIOHOCHUTENICM, B KOTOPBIX JICTYUHC MPOAYKTHI, OOPa3VIOIINUECs
[IPH MOJYKOKCOBAHMH CIAHLA, MMEIOT KOHTAKT C 30JIbHBIM TEIIJIOHOCHUTEICM,
cozeprKamuM CBOOOAHBIH OKCHI Kanblus, pH moacMonbHONM BOABI camblii
BBICOKMH. B ciyuae TyHEIbHBIX MEYCH, TAC AMCCOLHALMS KapOOHATOB
NPAKTHYCCKH He nporcxoauia, pH moacMonbHo# BOAb JOBOIBHO HU3KHH.

INpu nepepaborke cnanua B kaMepHbIX nedax pH moacmonpHOM BOjbL, B
NPOTHBOIOJIOKHOCTh BEPTHUKAIBHBIM PETOPTAM, TMOHHIKACTCS MO  MEpe
MOBBILICHHS IPOITYCKHOH CIOCOOHOCTH KaMEPHBIX MMEUCH MO CIIaHILy.
Cxopee Bcero 3T0 OOVCIOBICHO CHHIKCHHEM CTCIICHH JHUCCOLIMALIHH
KapOOHATOB ¥ YMCHBIICHHCM COJACPIKAHHUSI B IBIIM, YHOCHMMOH C
napora3oBOi CMEChIO, CBOOOAHOrO okcuaa kambuust. Beap mnepepaborka
ClIaHUA B KAMEPHBIX MCUAX OCYINECTBISIACH ¢ BHEIIHUM MOABOIOM TEILIA
Ha mnpouecc. [loroku mnaporazoBoW CcMecH 34¢Ch OBLIH CPABHUTEIBHO
HEOONBIINMH, M TTOITOMY JUCCOLMALIMS KAaPOOHATOB B 3THX YCIOBHSIX MOIJIA
CYIIECTBEHHO MOBIUATh HA pH nmoacMonbHOM BOBI.

Takum oOpazom, HeT coMmHeHMss B TOM, 4T0 pH moacmonbHBIX BOX
JCUCTBYIOIIMX PETOPTHBIX YCTAaHOBOK «KUBUTEP» 3aBUCHT TIJIABHBIM
o0pa3oM OT yHOCA MbLIM C MAapoOras’oBOH CMEChIO B KOHACHCALIHOHHYIO
cucTeMy TOH WiIM  MHOW  ycTaHOBKH. (ClenoBaTeIbHO, OCHOBHBIM
MCPONPUITHEM MO CHIKCHHIO pH moacMonmbHBIX BOA mpH mepepadoTKe
KVCKOBOro CjllaHlia B BCPTHKAJbHBIX PCTOPTAX AOKHO OBITh YMCHBLICHHC
YVHOCA U3 HHUX MBUIH C APOra3oBOH CMECHIO.

B nanHOM cayuae Obiio Obl 3(@EKTHBHO YMEHBUIMTH MPOMYCKHYIO
CMOCOOHOCTh BEPTHKAIBHBIX PETOPT Mo cranuy. OaHaKo TakOH MyTh CBsI3aH
C VXYALICHHEM TEXHHUKO-3KOHOMMYECKHX MOKazaTenaeH paboThl PETOPTHBIX
VCTAaHOBOK M TO3TOMY HELIEICCOOOPa3CeH.

Pesynprarel  MCCICIOBAHHIT ~ HA  XONOAHOM ~ MOJEIH  LUIAXTSHI
MONYKOKCOBAHHMsI PETOPTBI  C  IONCPEUHBIM  TMOTOKOM  TEIIOHOCHTEL
MOKAa3ajM, 4TO €CAM OTBOAMTH M3 HEE TIa30BBIH IMOTOK YEPE3 ra300TBOJ,
PACIIONOKEHHBIH B HIJKHCH YACTH XOJOJHOW KaMepbl (OTHOCHTEIBHO
BEPXHErO Tra3o0TBOJA), TO VYHOC MBIIM COKpauiaercss B JaBa pasza |[2].
JlnarensHeiii onblT nepepabotku cnanua B 1000-tonno# peropre I'TC-5
MOJIHOCTBIO MOATBEPIUIT 3TY 3AKOHOMEPHOCTb.

Eme oxHo 3d@dexTuBHOC CPEeACTBO VMEHBLIMTH YHOC MBUIH C
[apora3oBOH CMEChIO M3 BEPTUKAIBHBIX PETOPT — CHUIKEHHE TCMIICPATYPHI B
razoorBogax [3]. Kak nokazana anurenpHasi NpakTHKA SKCIUTYyATALUH
BCPTHKAIBHBIX PETOPT C TOMCPCUHBIM TMOTOKOM TCIUIOHOCHUTEIS, IPH
nepepaboTke  MaIOOOOralICHHOrO — CIAHIA  CHH3MTh  TEMIIEPATYPY
NaporazoBol CMECHM B  Tra300TBOAAX JOBOJBHO JIETKO Omarozaps
BO3MOKHOCTH YBEIMUYUTh TONLIUHY CJIOsI B KaMEpe MOIYKOKCOBaHuUs [4], a
TAKOKE B PETOPTAX C KOJIBLICBOH KaMEPOH MOTYKOKCOBAaHHS |5 ].
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Jakuenue

pH noacmonbHBIX BOA PETOPTHBIX VCTaHOBOK «KuBuTep» Bapbupyer B
Sonpimx mpeaenax — ot 2.5 10 7,5, npuyeM Ans KaKI0H XapaKTepHO CBOE
cTabuiIbHOE 3HAYCHUE. Camprii HU3KHH pH CBOMCTBEH
MAaJIONIPOH3BOAUTEIBHBIM peTopTam muauHapudeckoro tuma ['TC-3, a mo
Mepe UX VKPVITHEHUs OH Bo3pactaet — 10 7,3—-7.5 Ha 1000-ToHHBIX.

pH noacMOIBHBIX BOA OYEHB XOPOLIO KOPPEIHUPYET C 30JbHOCTHIO
TSDKETBIX CMOJ PETOPTHBIX YCTAHOBOK: B VHOCE NBUIM C Mapora3’oBOM
CMECBIO COACPIKHMTCSI CBOOOAHBIH OKCHJ KaJbLUS, KOTOPBIH HHULHHPYET
IICTOYHYIO  PEAKLHIO TMOACMOIBHBIX BOA. YeM HIDKE MPOMyCKHas
CIOCOOHOCTBH PETOPTHI MO CIAHIY, TEM MCHBIIC VHOC MBUTH C MapOra3’oBOM
CMEChIO B KOHJCHCALMOHHYIO CHCTEMY VCTAaHOBKH W TeM Hmke pH
noacMonbHOH BoAbl. Ho Takoit croco® cumkenust pH noacmonsHOH BObI
HELETCCO00PA3CH: 3TO  VXVALIMT TEXHMKO-3KOHOMHUCCKHE MOKA3aTCIH
paboThl PETOPTHBIX YCTAHOBOK.

Heobxomumbr apyrue 3¢ GekTHBHBIC MEPONPHUSITHS: OTBOJ MAapOra3oBOi
cvecn u3 1000-TOHHBIX PETOPT Yepe3 HETHIPE ra300TBOJA BMECTO ABYX,
MOHIKCHUE TEMIICPATYp TMaporas’oBOH CMECH B Tra300TBOAAX 3a CHUCT
MCPEBOJAA PETOPT HA MEpepadOTKy Maa000OraleHHOro ciaaHua (mpu 3ToM
CTAHET BO3MOJKHBIM YBEIHYMTH TOILIMHY CI0SI B KAMEPE MOITYKOKCOBAHUS
3a CYET JTOTO MOBBICHTH €ro (UIBTPVIOLIYIO CrocoOHOCTh). B nanHOM
ciayaae ObL10 Obl 3(P(PEKTHBHHO HMCIONB30BATH MPUHLMII [TOJIYKOKCOBAHMSI
CJAHLIA B KOJILLIEBOM KaMepe.

Acknowledgements

The research was financially supported by the Estonian Science Foundation
(Grant 3206) and Kiviter AS (now Viru Chemistry Group AS).

INFLUENCE OF DIFFERENT FACTORS ON HYDROGEN
ION EXPONENT (pH) OF THE TAR WATER
FROM KIVITER VERTICAL RETORTS

V. YEFIMOV, S. DOILOV

Summary

Large experience of exploiting a tar water dephenolation unit at Kiviter AS (now
Viru Chemistry Group AS) demonstrates that the extraction process runs in a normal
way in acidic tar water (pH < 5-6). When tar water is alkaline, extraction of phenols
is considerable worse. Considering the need of lowering tar water pH, investigation
of the influence of different factors on pH is of practical interest.
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pH of tar water from Kiviter retorts fluctuates in a wide range - from 2.5 to 7.5,
being, however, stably characteristic to every individual type of retort unit (Table 1).
The lowest pH is found in cylindrical retorts with low throughput rate of the type
GGS-3. Tar water pH tends to grow with the enlargement of retort size, reaching its
maximum value 7.3-7.5 in 1000 t retorts.

pH of tar waters is in a high correlation with the ash content of retort heavy oils
(Table 2). It is established that dust carry-over with oil vapours and gas contains free
calcium oxide (Table 3), that initiates alkaline reaction of tar water. The lower the
throughput rate of a retort, the lower the pH of tar water (Table 4). However, using
lower throughput rates is not practical as it will worsen retort unit operation from the
technical and economic points of view.

An effective way to diminish dust carry-over with oil vapours and gas is to draw
the latters off from 1000 t retorts through four gas outlets (two of them in the upper
part of the cool chambers and two in their lower part). The other rather effective way
to diminish dust carry-over from vertical retorts into condensation system is the
lowering of temperature in the gas outlets.

The long-time practice of exploitation of vertical retorts with cross-flow of heat
carrier has shown that the temperature of oil vapours and gas in gas outlets is easy to
lower through thickening the oil shale bed in the retorting chamber when low-
concentrated shale is processed, and also in retorts with circular retorting chamber.
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