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Effect of Fe Addition on Coke Gasification

Yoshiaki KASHIWAYA, Shouichi NAKAYA and Kuniyoshi ISHII

Synopsis :

Gasification of metallurgical coke to which Fe had been added was studied at 1000, 1200, 1400°C with

Ar-CO-CO, mixtures.

The rate of gasification was accelerated by Fe addition.
coke was roughly classified into two groups, crystal and non-crystal carbon.

of Fe addition on carbon crystal size.

As the results of X-ray diffraction, carbon in
However, there was no effect

Kinetic analysis was carried out on the basis of modified Langmuir-

Hinshelwood type rate equation (K= k1St Pco,/(1 + kyPco + ksPco,), St: ratio of total adsorption site

to carbon atom), which has been adopted for conventional metallurgical coke.

From the rate constants

obtained for Fe doped coke, it was found that the high reaction rate was caused by decreasing of k, and
k3, which were inhibition term of reaction by CO and CO,, respectively.
Key words : metallurgical coke; gasification; iron catalyst; kinetic analysis; crystalline size of carbon;

reaction mechanism.
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Fig. 1. Schematic diagram of reaction apparatus
for Fe addition to coke.

Table 1. Results of ICP analysis of Fe in coke
(mass% ).
Before After heat After
experiment treatment gasification
Undoped 0.42 0.40 0.31
0.4%Fe doped 1.60 0.80 0.75
1.3%Fe doped 2.28 1.57 1.62
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Fig. 3. Relationship between La and temperature.

Lok b, Ar FOBMBTREEE & HICEMR
MICKET AL, BUSE LB L IBHEICE, 20
BEAZINEL B oT0D, REROBEES, MIBHEIC
ZOffiiE, 1000°C Tt 40~44 A, 1200°C Tt 40~
46 A, 1400°C Tt 44~48 A OBPITIZED VTV 5.
Bk La D%, EEREZ ORI 2{LE (TCS
[—]) LT say bL7DOH Fig. 4 Thb. Kt
%D La ik Fe IfMOFEIIHh DD LT, HA{bFRL L
HIASL o TWD, T, FUSEEICE - TRBIT
5, mES LS E La DEEIKEVHIZY 7 M 5.

DEOKBEFORESICHT LR LT LDDH ERD
LWk,

A)RFEMBTFEHOMRAEL Y Leid, LUBOHEEICH
B BEREL EBIEL LS.

b) 7 AL i, AR EIRMEA S 0, K
F- oMo H AMEIEHEITT 5. KR E L THILDHEST
EL B Lald/NsLhnh. £/, ZORVEEE, &
ZALER L BEIC X > TRE 5.

c)I—%2 A2 Fe #iRMLTHINS a), b) DMWY

oan undopéd
eAm(}, 4%Fe
oam 1,3/Fe g

1400°C

41200°C

L I 1

0.3 0.4 0.5 0.6 a.7
TCS [ -1

Fig. 4. Relationship between La and fractional
gasification ( TCS).
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Fig. 5. Comparison of TCS for Fe doped and
untreated coke. The arrows in the figure mean
the change with Fe addition.
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Fig. 6. Comparison of TCS for Fe doped graphite
with untreated graphite (1000°C). The arrow in
the figure means the change with Fe addition.
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Fig. 8. Relationship between numbers of dangling
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0.4%Fe ik — 2 2 '
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k2=exp(—20.7+30100/T) .................. (lZ-c)
k3=exp(—4.96+6900/T) ................... (12-4)
1.3%Fe M2 — 2 2
ki o= exp(10.0 — 24 100/ T ) «wreeveeveereneeees (13-a)
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Fig. 9. Change of rate constants of CO-CO, gasi-

fication with Fe addition to coke. The arrows in
the figure mean the change with Fe addition.
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kzzis/ie ................................................. (15)
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PTFiHEToRE 21T,
W e, B SO O S 5
ORI bDET B,
i,=A,exp(— E,/RT) (x=50r6) -r-eceereee (18)
CDEE R IZRDEIICETIENTES,
ko= is/is= As/A¢ * exp (—(Es — E¢)/RT)

¥ id F LF 1 Arrhenius

AG°yy =— RT-In(As/Ag)+ (Es— Eg) ++r (20)
COXDPSELRB LI, kb OREKEE, T2bb
WA BOERE T > & )L ¥ —id, CO DU I & B
PO DIEVL = AN F— 07 (Es— E) L LTREN
5. CO HADEIEEEH & OB RS DG 2 v
F— (Eg) &, Pt, Ni {2# L# 33 keal/mol'®® ¢ 3
BA, 75774 FTI, 64~83kecal/mol?? & Hist =
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