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A Continuous Coking Process of Tar Pitch

— with a single reactor —

Masao KUGO
Osamu UEMAKI

Abstract

Fluidized-bed technique was applied for coking tar pitch. In a previous paper a
two-fluidized bed system which consists of a combustion chamber and coking chamber
was used, and in the present investigation a single column in which combustion and
coking were simultaneously carried out was used. As the fluidizing gas, steam instead
of combustion gas was used to prevent diluting the produced gas. At high temperature
over 800°C. the water gas reaction of coke with steam could not avoided; as a result a
considerable amount of H, and CO was produced by the consumption of the produced
coke.

Merits of the single column reactor were the decrease of the heat loss which re-
sulted in an increase of the amount of coke produced and easy operation control; the
coke yield was more 10% over that of the double column system.

In addition from the results obtained, some considerations for reaction kinetics in

water gas reaction were described.
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TEIWED 2 — 7 A% TEbOREZ &>, —7F, Table 1. Properties of materials.
a— 7 ARBER OB FE R v X bk, FEXh 1 pitch
feDbREZE & LWWmEvsh, RITHCAS, softening temperature 68.5°C
densi at 100° 1.29
RIEHEPICIE#) 500 g O = — 7 A2k IE&IC & ensity  fat 100°C)

viscosity (at 130°C) 638 c.p.

D HEHEDRIBIC RIch TR O, MR FHCEa — 5 o o
2 ADEBER G B D, FIGWC BB B A s | particle size 65-80 mesh
T, =7, MBKRO EH TR YAV b F 74T density 1658
ash 0.5%
HRE oy SARANML L > THi= — - VI .
HRENICy FH AL - Tz~ 2 A FIChE volatile matter 0.4%
FEh, a2 AMLRIE B Zftbhbh T 5, v+ 3. solvent naphtha
DS Y > TERLICE vy FA A1, v FHa density 0.855
; ; . N . " benzene 3%
BLOHRHAD v A< b+ 70k, FE»y 2tk e
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PEARTER O 50% H3, 900°C Ll bk TiiziE Fig. 2. Composition of gas in the
1009 2357 MRS L, 5P BRIEI 2 A 1K 3 cauilibrivm state.
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Table 2. Reaction rate constants. K, [cm/sec]

Temp. K., K., K.,

[°K] C+0,=C0;, | C+H,0=CO+H, C+C0Op=2CO
900 0.0487 ‘ 0.0295 6.44%10-5

1000 0.630 i 0.0985 4.32x10-4

1100 4.88 ‘ 0.235 208 %103

1200 24.4 s 0.558 231X 10-2

1300 107 i 1.14 865%10-2

1400 361 | 2.06 269x10-1

Of2  C+H,0 = CO+H,
T — 7 ALRERO RIS LTk Hunt 59, 557757, Johnstone 5% 0%l %
ORISR 2 AR OREE Y M TRULHEER Y £ LT 575 0 (12) & fuv TE
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Table 3. Experimental data for gasification.
Run No. 40 a4 | 43 B 46
i !

reaction temp. [°C] 682 722 772 810 902
u [em/sec] 55.6 57.5 51.8 49.3 52.0
Ly [em] 134 134 133 13.3 13.3
concentration of IH,0 at inlet 0.959 0.943 0.946 0.954 0.952
(mole fraction)
concentration of HyO at outlet 0.929 0.908 0.896 0.867 0.804
(mole fraction) e ’ O o0 :
conversion of HyO [%] 3.2 3.7 53 9.1 15.6
conversion of O3 [%) 97.8 99.2 98.1 975 97.5

WD,

2) KEZDOREE

20 ALK

oL

TR O W o SRS
TR IbN5EELLNR20T, REBEYR—EOHEBEEL S
2o T OBAILIRENIE S K & B2
2o 2w F A TR UGS HE O — RS  BUG e x
AN VERLE LB E T A 0 R RUSE

C1) = vC(L)+

1=y C(D)

FiL 3 — 2 ADIRBER TS LN TR <,

HEBTe D

LTI R2 705
L, Ri—ies
C) I THEAb NS,

SIS i B JE 4 4

L TcEIcBH, L1

2H=T A

L E L A AD

(17)



88 AMEL - L (5

o) = Iy [P+ it ag exp (P)—(Putbict a exo (P
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Table 4. Experimental data for coking.

24

/N

(%1

Conversion of Ha 0

L;=13.4 [em], &,

PeB=155, Nr=175~153 &t
u = 50 Cem / sec )
Ly = 13.5 {em]
- o] Hy 0+ 0y
30 b © H.OQ
caleulated value
20 |
5 /O
L4
Pr o/
@
L [
° O,o,o/
0 £ i L N L
600 700 800 200
Temperature (°C J}
Fig. 5. Relationship between

conversion of steam and
reaction temperature.

experimental conditions

temperature [°C] 655 700
gas velocity [cm/sec] 441 31.0
H,O [mol/hr] 173 114
0O, [mol/hr] 9.0 7.8
tar pitch [g/hr] 588 588
experimental results
products coke [g/hr] 242 247
oil [g/hr] 133 132
gas [g/hr] 537 498
coke for combustion [g/hr] 107 94
yield
coke [%] 41.1 420
oil [%] 2.7 22.5
gas [%] 17.9 196
coke for combustion [%] 183 15.9

760
3L.7

117
9.2

588

226
143
606
110

38.5
24.3
18.5
18.7

813
49.6

167
8.0

588

35.9
238
24.0
16.3

158
141
794

26.9
24.0
35.1
14.0

=6~60 [1/s]
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NBM, SRE T ACEIENER G 2T L T e — 2 A0 — A EET A0 TH
B EIATEyFD— 7 A{LEIL 65~70% TH L1 6Y, AEE-Cifl=—7 A0
50~60% ALY &, 15~30% 235 AERUGC X » TR A A iifb S, K0 O 20%
DTEAR A 135 o RBEC b LT\ B 2 &b D,
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—
W
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0 \ O/
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a2 (@)
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Fig. 6. Relationship between yield of products and
reaction temperature.
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Gy M A A DR BGIRE 2 T50°C TR REE 77 A5 60~T0%, —ER(LR#FnHI16% TH
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D, REEH AXEBOTIEY LiE U b, RUGRIED 900°C LL oS4t k3L 50% LT,
AR FES 20% LLETH D, O RAR T AL TEMCH R EE B L LN D, ok A
Z RIS B fRie <$9 2~83% TH 5,
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ks, T~ FHREWEREE OB = — 7 ADHRES & I L TR L 72023 Table
5CHBH, ZOLSTMFKIEIHTO 2 — 27 ADFHWREMAE LIS L hmb b, ER
TOEEFESF DH LR R0 K & OV SUGERPY T OB F O W S 5 IR BB e » T B
EEZIBRNB,

Table 5. Comparison of volatile matter with that of
Fluid type reactor.

particle size mean;s}s;dence 1 volatile matter 1 | volatile matter 2
! _ [min] ] [%] (%]
. A ‘ 125 3.20 | 2.80
Fluid type reactor | | |
B | 125 420 ! 3.80
i i ‘
_ A 125 ‘ 3.80 3.50
Single column reactor ? !
B 125 5.50 | 5.00
particle size A 65-100 mesh
B 35— 65 mesh
volatile matter 1 values at reaction temp. 800°C
2 values at reaction temp. 900°C

— BRI EAN OB TFORAIREYERIL L TELT L0 L LT, hold back (H.B) & &
U segregation (S.G) /e ANERZ I N TV 5%, 2D 5% S.G) (XELEALBOT AR
LTEH, CANRAOFHCTNAEEICREDT S %, Ky i LlicwCEKLTL

KPR TL DX 5l A RO w2EE2 bbb, 2F 0 Li/Dp<2 OARFERTIL (S.G) i
AOfliA & BIEFE AR L, LIch » TEP ORI & 0 bR TR~ BE
TGRS H D - ENEMERES, SRS L T oD RIESH AR T2 EE L TV 5

7 — VR TR T OGN v, BIGS o
HWORTAXEIETEERGE AR LES 2 L2V
OFEBEBR TS H TV BY, 0L i o2 |

BB X B B R C R T o fi S R ]
7= FEROYE L — <, Lich  ©
o TEHRFIE LD LD EHELBRDE, 2 7
L ARBEEAr —AT vy TORCHEE LY

b LB b, R
KGR TH—DDORIEMATE -1y F
“0.2 1, I ] 1
BB R LT3 — 2 ACKERL, SBICH ° 10 “

. . ot : Ly / Dy
WAL DH AALREAFIHL Ca—27 2% )
LA & felit 2% Fig. 8. Relationship between (S.G) and

KEFE L —BIURFEOREG F ACEILT A &% L/ De.
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A AT,

y FOBIRIZL > TR LIz —2

vy F O ENER 0.6 kg, KIEZOW XIALEHE
DB LT 2 — 2 A% SERIZH AMET 5709
TR EOREETEM 2 — 7 ALEE S I,
L 3~15% TH D

4RI &
e s,
7 RIS : TUHORTER D K

DICHITIXPURIRE % X 2@ < T 57,

KECT 5 L ERS D

IO T — 7 ADH AL T RIG#
ADBEFEET A AT S
A Te D IRE SAITCIIFRUENERI N D, Thbb ey 702 — 7 2A{LES 65% & 31T,
I 120~170 mol D AR FEER 4 T, £
TR IR B R D S H & 16~20% 1Rz
B X e s b,

ea — 7 A0 HALE A 100% 23
SR OB Z £ LT,

ZEMFEELL,

DBl

Nomenclature
A W E o LRI [cm?/cm?]
a;: = (My+aNr)ly
a,: = Mr/jv
by: = {Mr—{—(l-a) Nr}/(l—u)
by = Mr/1—v)
Ci: R¥FFEMTORIGWEDEE [moles/cm?]
Ci: RIEWEOWRE [moles/cm?]
C(l): WEEH D TcoMmEITT(LEE = C/C,
D: :={(ay+bﬁzw¢ua1b&—a2b9};
Dy 45 & R [em?/sec]
Dy: ko o+ # fem]
D,: ¥ (£ [em]
E.: BLIRIHE REL [cm?/sec]
K A RH [1/sec]
kg A SRR BRI R [em/sec]
ke AL IUSE B R [cm/sec]
ke: RBIERGHEE R [cm/sec]
Li: WEE & [cm]
Mr: = KLiju
Nr: = k. Lyju
N;: FIEWE» = L8 [moles]
bt Oy H= [atm]

RO E) 7 — 7 AR B L b Y

ZDGEIT

KRG D B %
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WMIHRIC LD 2~ &y FOHFHER 2~ 7 ALk

PeB: = (ulE)/(1-0)¢
Ry G & &

S ® M
t: R A
TooW

w:  ZEEEFLHE O A FE

W Rit=a—2 A%

.o JBAROEFED 2 L5 E

Yo, 0 JEHBOMFED = L HHE

0: RO HD B REEG

epr 48 W XK

& EFRDOIBICH TS Il O A SR
v RE LGRS A AR O RRE G
0 TRIADEE

pes o TRAR O R

de: W R

h
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