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INVESTIGATION OF CATALYZED STEAM GASIFICATION OF COAL
IN A FLUIDIZED BED

Yasuo HATATE, Yoshimitsu UEMURA, Shogo IMAMURA, Seiya CHUREI, Masahiko MIYAUCHI
Kazuya IJICHI and Yasuhiko TANAKA

This report summarizes the results of kinetic study and fluidized bed experiments for catalyzed
steam gasification of an USA low—rank coal (char). Potassium carbonate was used as the catalyst.
From the kinetic study (thermogravimetric experiment at 1073K), the following kinetic equation was
obtained.

( dX ) _ k Ky,opn,0 (1 + K'n,pn,)
dt 7o 1+ Ku,o pu,0 + Kn,pn, + Kco,pco,

In the fluidized bed gasification, the gasification rate increased with increasing the superficial gas
velocity, and decreased with increasing the charged amount of char. The gasification rate of the
fluidization experiment was about half that of the thermogravimetric experiment at 1073 K. From the
results above, the flow pattern and the partial pressures of gases in the bed seem to be significant in
the present conditions of the fluidized bed.

i

# 1. % B
BROF A, ERICEEGREOELER 1. 1 HEHOARN

H& LTHBINA, Al RLEF—LBEOBRIC
BUTLROZDffifER K-> T/ LA LA,
193FEORMER B ANF —FESHFLOLE
HHRRESN, F0O—0onRKKLE LTHUYERESR
DDHb, 1z, BAERORMRIANVF—LEZ

LNTWAKEZBLDDTOLANDEELRERHL
LTHiER ShBH TV A,

AEFFEIX, BRF AEOHT b HBRYKIR CERT
A REBEMATZELICEBL, RO FRy—-LOiE
BRGEETT) LIk, BRI L2 AR
HAET O AOFMEHIT A LB LT 5,
BARMICIE, WEREFAGEEREXRRFH LIS
L DR ALOEBERERE L, (2)P9F15.5mD R
T Y VATBIRBIZ X 5 RLEREIT o720

ARE LTI, KEEOERUREERLL, 20
SATER ML % Table 1 1SR § . VALl e LT
i, REEA )LV RER L

Table 1 Composition of USA low-rank coal

Ash VM FC Fuel Elementary analysis[%]
[%] [%] [%] ratic S C H O N

8.7 42.2 35.0 0.83 0.0262.9 4.521.3 0.9
Mineral composition [%]

A1203 SiOZ Fe203 MgO NazO Kzo
14.9 42.3 5.98 3.42 0.58  1.16

TiOz 803 PzOs MnO VzOs
0.85 4.95 0.14 0.24 0.01
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Fig. 1 Experimental apparatus (thermobalance type
gasifier).
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Table 2 Experimental conditions
of TG gasification

Temperature
Total gas feed rate

1023, 1073 and 1123K
400 cc (NTP)/min

Partial pressure of steam 0-21.3 kPa
Hy 0-21.3 kPa
CO; 0-10.5 kPa

Char weight 150 mg

0.2, 0.5 and 1.02 mm
2.0 meq-K/g-coal
(0-4.0 meq-K/g-coal)

diameter
Catalyst loading
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Fig. 2 Experimental apparatus (fluidized bed gasifier).
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Table 3 Experimental conditions of
fluidized bed gasification

Static bed height 20 cm (ballast)

Temperature 1073 K
Partial pressure of steam 21.3 kPa
Superficial gas velocity 4.0, 6.0 and 10.0 cm
Char weight 3.6-160 g
diameter 1.02 mm

Catalyst loading 2.0 meq-K/g-coal
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Table 4 Gas composition of feed gas and
flue gas in fluidized bed experiment

Component Composition [%]
gas
Feed gas Flue gas
N, 80.0 75.0
H20 21.3 10.5
H» 0 9.5
CO, 0 1.6
Cco 0 4.7
% E]

B R 2L % FHBIRE T ) 7o DR % (1)
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Nomenclature

Ck,co, = catalyst loading [meq—K/g—coal]
dX/dt = gasification rate [min™})
K = parameter in Eq. (1) [(kPa™})
k = parameter in Eq. (1) [min™’}
p = partial pressure of gas [kPa]
t = process time [min]
U = superficial gas velocity [m/s]
' = weight of convertible carbon in char (&)
Weharge = charged amount of char lg]
X = conversion of convertible carbon in char

defined as (Wo — W) /W, ol

subscripts

CO; = carbon dioxide

H; = hydrogen

H,0 = water

mf = mirimum fiuidization

0 = initial stage of gasification
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