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Effect of Atmospheric Gas Composition on Reaction Behavior of
Low Porosity Carbon Composite Iron Ore Pellet

Yasuaki UEk1, Takayuki MAEDA, Masakata SHIMIZU, Yoshiyuki MATSUI and Akito KASAI

Synopsis : The reaction behavior of low porosity carbon composite pellet produced by hot briquetting process was examined under various gas atmos-

pheres such as N,, CO and 50vol%CO-50vol%CO,. The reduction reaction was affected largely by atmospheric gas at low temperature, and

affected small at high temperature. On the other hand the gasification of coal was affected by not atmospheric gas but temperature. The effect

of atmospheric gas on the reaction behavior was explained by variation of pressure in sample during reaction. The reactions in nitrogen gas

atmosphere above 1000°C were controlled by the gasification of coal. Therefore, kinetic analysis in nitrogen gas atmosphere was carried out

by using the first order reaction model. The temperature dependencies of reaction rate constants for the gasification of coal obtained by kinet-

ic analysis were as follows.
ke, =exp(5.51—130X 10*RT)

ke, =exp(5.67—160X 10°/RT)

Key words : iron ore; coal; hot briquetting; atmospheric gas; reduction; gasification.
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Table 1. Chemical analysis of sample (mass%).

sample | T-Fe | FeO | SiO, | CaO | AL,O, [MgO| C
CP [531|0005| 21 | 01| 09 |0.09]| 175
pellet |622| 01 | 28 | 40 | 12 | 23 | -

<« {8 E__%j%kD
< NG

m ©

(1)silica gel (2)mass flow controller (3)float type flow meter
(4)strain gauge (5)electric furnace (6)dry test gas meter
(7)pump (8)infra-red analyzer

Fig. 1. Schematic view of experimental apparatus.
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Fig. 2. Weight change curves of carbon composite pellet at
900°C and 1000°C.
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Fig. 3. Weight change curves of carbon composite pellet at
1100°C and 1200°C.
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Fig. 4. Reduction curves of carbon composite pellet at
1000°C and 1200°C.
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Fig. 5. Reduction curves of carbon composite pellet and
pellet with 100% CO.
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Fig. 6. Gasification curves of carbon composite pellet at
1000°C and 1200°C.
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Fig. 7. Weight change curves and variation curves of pres-
sure of carbon composite pellet at 1000°C.
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Fig. 8. Weight change curves and variation curves of pres-
sure of carbon composite pellet at 1200°C.
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Fig. 9. Relationship between CO/(CO+CO,) and time
with 100% N,.
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Fig. 10. Relationship between In(1—F) and time.
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Fig. 12. Temperature dependence of reaction rate constant
for gasification of coal with 100% N,.
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Fig. 13. Comparison of calculated weight change curves
with measured weight change curves.
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Fig. 14. Relationship between [1—(1—F)"*] and time.
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B oDH ZZAEMHENT 5729 CPO IR XTT 557
KA ZOEEIZ W, L, KIBHIZHE T 1200°C
TG TRITRIESMEIERT L T30 TR
ADFEZNX L, 1000°C TIIETCRIGHETHTH S
7-OFHRH ZDOHEEELKRELS RIT S,

(4) CPD100% N, # ZFRHK T TORBIIE, # 2R
IEDEREETH B LBE L KRBT T & - TR %
fio72eZ 4, UTITRT &I & H 2ERIDEE ARG 5
hizo ZORBEREAVCVCEERELELHER L -BREE
BiERIIEIE-FK L 72,

ko =exp(5.51—130X10%RT)
k=exp(5.67— 160X 10%RT)

(5) CP®D 100% N, /i Z B X T TD RIS 1000°C LA
LR 2EREAEETH D, EEMD 1200°C TIZE

29

RMBAESILESL v P ORIEEHIZRITTRER A 2 OHE

RIS & A ZLRIEDRAREE & 5,

M =l
Clo + COHZDINIL 2 PR (mol/m®)
Cé, . Fe-FeO F-H#RE (mol/m’)
D, YIREEEE (9
D, VINEEEER (9
d, #ORITEEFRRE (mol O/m’)
F o IETE(-)
F. . HAtE(-)
FE L RIBHETE L R EOERRD I 2L (-)
K Fe-FeOVHEH ()
ke DRITRIBOACERIBHEE EE (m/s)

key - RIGHTFED 7 2GS I (1/s)
ke L RIBHFD T ZGHEER (1/s)
R I A ZER (8.314)/mol-K)

ro - CPOFIE (m)

T RE K
t DR (s)
AV AR 2R (m)

W, RIGHIORMER (g)
AW EHEEDE ()
AW, . REHEERDE ()
AW, BEREEWDE (g)

Neo - Fe-FeOFH 7 2K (~)
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