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Table 1 GASIFICATION PROCESSES

ACTOR REGENE~ @ ) ALLOTHL R~
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B.119) 29
N.G. 1 G.pf c.c.c.
NAPHTHA 5. Y TOPSOE,
-1 I.C.I.g%;
T76)
onvy PosEE L
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133
(1) Reactors regenerated by using air (6) Semi water gas furnace
(2) Partial oxidation by using oxygen (7) Koppers-Kotzek
(3) External heating (8) Grand-Proise
(4) Pulverized coal entrained by oxygen (9) SBA-Topsoe

(5) Water gas furnance
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PRODUCTS (mco, Mcopr MHzs Myps TH20 » Teyy)

[

FEEDSTOCK (Mc, My, Mop, )
STEAM (Myq0) CARBON (mc)
REACTOR
AIR (Mo, Myy) '
MOo2
POWER AIR

Fig. 1 AUTOTHERMIC REACTOR

Mi : Quantities of feeds moles or g — atoms per unit time

mi : Quantities of products moles or g — atoms per unit time

ASU: Air separation unit
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Fig. 2 ALLOTHERMIC REACTOR
Mi: Quantities of feeds moles or g — atoms per unit time
mi: Quantities of products moles or g — atoms per unit time
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Table 2 Typical Results of Operations of Gasification Process

FEEDSTOCK STEAN JOKYGEN T AT PROBUCT GRS _COMPOSITION V3 "

PROCESS H.H.v." XG M3 W |casm i) o [oF) Cia ] Ry |fEMR °C
W.G. COKE/6601 1.87 - 2,95 | 1.90 !39.1 | 27.8 | 11.7 | 0.2 | 21.1 700
S.W.G. | CORE/6372 1.30 |0.367 | 0.598 | 2.15 | 32.0 | 30.3 | 18.5 | 1.0 | 18.0 800
WINKLER | COAL/6070 0.298 [0.312 | 0.292 | 1.83 | 30.8 | 30.2 | 19.6 | 0.2 | 19.2| -1100
XK ~-T COAL/6496 0.508 |0.515 - 1.66 | 34.0 | 51.0 | 12.5 | o.1 1.8] 1400
FAUSER | FUEL OIL 1.13 |o0.83 - 3.02 | 46.7 | 33.6 | 11.7 | 0.5 1.5] 1300
. 10500 _
SHELL FUEL OIL 0.4 |0.762 - 3.11 | 46.1 | 46.9 4.3 | 0.2 0.7, 1400

10500

!

SBA- NAPHTHA 1.20 |o.58 1.2 4.92 | 49.0 | 16.4 | 14.5 | 0.8 | 19.6] 1050
TOPSOE 11500
SBA- N.G. - Jo0.492 | 1.57 | s.61 | 52.1 ), 14.6 9.8 | 0.3 | 22.0{ 1050
TOPSOE 13047
I.C.I. | NAPHTHA 3.79 - 1.62 | 6.10 | s2.2| 15.71 9.9 | o0.2 | 21.7 .000

11500 -
c.c.c. |w.G. 4.19 - 1.99 | 7.37 | s8.9 | 12.6 6.0 | 0.4 ] 21.6 975

12780

* Higher heating value
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Fig. 3  HEAT BALANCE MODEL

o« : Heating Value.of rroduced Carbon per Unit Heating Value

of a Feedstock

B : Recovered Heating Value per Unit Heating Value of

a Feedstock

Y : Gross Heating Value of Production Gas per Heating

Value oz a Feedstock

§ : External Heating Value per Unit Heating Value of
a Feedstock

£ : Heat loss per Unit Heating Value of a Feedstock

@ : Energy for air separation per Unit Heating Value

of = Fe=Adstock in the case of using oxvaen
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Table 3 Some Heat Efficiencies of Gasification Process

PROCESS | FEEDSTOCK a 8 ¥ § € ) Yo ¥
W.G. COKE 0.200 0.224 0.25 0.1 0.674

S.W.G. COKE 0.077 0.113 0.27 0.06 0.069 0.660 0 706
WINKLER | COAL 0.274 0.051 0.190 0.05 0.064 0.504 0.536
K-T COAL 0.158 0.058 0.215 0.05 0.068 0.595 0.635
FAUSER FUEL OIL |0.010 0.07 0.254 0.025 0.095 0.713 0.781
SHELL FUEL OIL {0.023 0.027 0.195 0.06 0.091 0.686 0.749
SBA= NAPHTHA |0 0.089 0.209 0.06 0.090 0.750 0.820
TOPSOE }

SBA- N.G. 0 0.022 0.190 0.06 0.073 £.719 0.772
TOPSOE

1.C.1. NAPHTHA |0 0.283 0.435 0.285 0.043 0.848

c.c.c. N.G. 0 0.290 0.433 10,33 0.046 0.857
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Fig. 4 Gasification of Kuwait Disié//ate
over Various Catalysts with Steam , )
Ratio of 4 Ly F:g. 5 Gasificartion and Product Gas
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CH, +H.0 =CO +3H: (3)
CH, +2H,0 =CO0:+4H, (4)
CO- + H, =CO +H:0 (5)
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CHs + S Z S—=CH. (6)

H20 + S = S—H:0 (7)

10



S-CH: +S-H:0 2 S+S-CO+3H. (8
S-CO = S+CoO (9)
S=CO0+8-H.0 2 S+S—-CO:+H: 10
S-C0: & S+CO: an
AR VB IVABRKOREKREBERTZH, 1 RBSLIU - 1 REEIUI R, RIGOENENE
MR E—H LI
ARIET — 1 2 OWERE L R EBEEEC X 0 JE Lic, REE» <, KER, —BLRE, B
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Tables 4, 5 1cx+.6)

Table 4 TPD experiments of various gases on CaO~AL_.0
(Ca0 54%) 273
Adsorﬁt;on Desorption Amounts
Gases condition temperature umol/m Species
(°C) (Coverage %)
H.0 800°C + RT 135 5.6 (37) H,0
2
1 hr, 14 Torr 260 330 Ca(OH)2
990°C =+ 500°C
HZO 6 Torr 930 20.0 (132) Hzo
co 800°C + RT 310 1.4 (le) CO2
2 1 hr, 99 Torr 675 31 ( =) CaCO3
800°C + RT _ o
O2 1 hr, 101 Torr- 720. 5.0 (66) O~ or O
co RT 450 1.2 ( 8) CO
1 hr, 101 Torr 600 1.1 ( 8) CO2
Table 5 Amount_of desorbed species in TPD after CH4 adsorption,
umol/m“, (Coverage %)
. CH ,+CO+
Species CH4 co CO2 H2 4 COZ
Desorption
Temp. (°C) 540500 2500500 500~900 5000900  2POVe 200900
Adsorp- 550°C
tion Temp. (°C)

RT 0.03 0.005 0.07 0 0.20 0.105(1-0)
300°C ~ RT 0.03 0.06 0.04 0.04 0.20 0.17(1.6)
500°C ~ RT 0.04 0.02 0.04 0.04 0.07 0.14(1.2)
700°C ~ RT 0.01 0.02 0.05 0.04 0.04 0.12(1.1)
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Fig. 6 Position of New Process
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Table 6 TYPICAL EXAMPLES OF THE PILOT OPERATIONS

* *
FEEDSTOCK ATMOS RESIDUE 2 | VACCUM RESIDUE 2
SPECIFIC GRAVITY 0.944 (15/4°C) 1.03 (25/25°C)
c/H 7.10 7.92
s W 2.46 4.23
N W 0.40 0.40
v W PPM 65.0 150.0
Ni W PPM 23.0 50.0
H.H.V. KCAL/KG 10,400 9,860
*
CATALYSTS 1 (T-12) + (T-48) | (T-12) + (T-48)
OIL FEED RATE KG/HR 80.3 81.4
STEAM FEED RATE KG/HR 410 440
AIR FEED RATE*3 NM3/HR 168 165
PRESSURE KG/CM2G 15 15

PRODUCT GAS TEMP. °C 940 960

PRODUCT GAS COMPOSITION

Ho Vs 43.1 42.6
co N4 11.3 10.5
co2 Ve 15.2 15.7
CH4 Vs 1.9 1.2
N2 Vs 28.2 29.5
HoS Vs 0.3 0.5

*] T-12: CaO 51.5 wt%, Alp03 47.7 wt%, Others 0.8 wt%
T-48: CaO 40.0 wt%, Al202 45.0 wt%, NiO 15 wt%

*2 Blend Crude 0il: Iranian Heavy 71%, Arabian Heavy 11%,
Khafuji 18%

*#3 Contains some amount of air for preventing excess

temperature drop caused by much lower gﬁs rate than
commercial one.
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[1981]

acetylene 40.8%

propylene 24.5% mixed gases 4.7%

ethylene 67

propane 24%

B8—1 Consumption rate of cutting gases
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— AAB|7eFLU|[TFULY|7ORYIA & VK %
# " B fiz CH, GHa GHs CHi H,
#H 2 ® m|0T 1atm kg /n .17 1.260 2.030 0.716 0. 08987
:4 ® | Alr-1 0.906 0.957 1.562 0.554 0. 06952
® ml atn T -83.6 -103.7 -42.1 -161.4 -252.7
R & BE|amat 0T 26.7 40 47
” atmat 20T 43.4 60 8.0
% E H|an 61.6 50.5 2.0 45.8 12.8
7 @ m|am 0T 3 90 9.8 -82.5 -239.9
BOR M MKl ke 197.8 115.4 101.8 136.0
i K8 18 T 3100 2900 2810 2780 2800
WM R B |omosec Alrh 157 6.3 39 M 180
N R MR Kl e 11,841 11,910 1,726 11,985 23,677
" Keal /n 13,866 15, 064 23,686 8,560 2,577
B R M B Kal n 14,059 15,163 24,117 9,517 3,046
RERNERE [T Alrh 305 490 403 632 530
BRBENE 2.5 3.0 5.9 2.0 0.5
ma g Rt vogain 80.0 32.0 9.5 14 9.2
B 2.5 3.1 2.4 5.3 4.1
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