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Behaviors of Swelling and Reaction Gas Generation during Firing
of Iron Oxide Briquettes Containing Coke, Coal and Charcoal

Synopsis :

Toshiharu SHIMAZAKI

The structural changes, characteristics of gas generation and build—up of internal gas pressure that oc-
curred during the firing of hematite briquettes containing carbon materials, were studied by the swelling
phenomenon analysis in the temperature range from room temperature to 1 150°C.

Generally, the primary swelling which occurred in a wide temperature range of 600~900°C and secon-
dary swelling which occurred at about 1 000°C could be clearly distinguished. The secondary swelling
was considerably affected by kinds of the carbon materials containing in briquettes. The swelling occurred
in briquette when it contained carbon materials with high density, namely coke, was not so large, but
briquettes which contained carbon materials with small density, namely charcoal, show large swelling.
The swelling was considerably affected by particle size of carbon materials.

From the results of effluent gas analysis, it was identified that an increase in rate of gas generation from
briquettes occurred overlapping with secondary swelling and accelerated remarkably. That was produced

by the rapid increase in CO concentration of reaction gas.

quette occurred simultaneously.
sure values of about 0.5 kg/cm? was obtained.
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An increase in internal gas pressure of bri-

In the case of briquette containing 209, charcoal, the build—up of pres-
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Table 1. Chemical analysis of iron oxide.

(wt%)
T.Fe FeO Si0, Al O3 CaO MgO
64. 15 1. 20 2. 87 0.08 0,09 0.02

Table 2. Approximate analysis of carbon
materials.

(wt%)

Carbon materials

Volatile matter

Fixed carbon

Ash

Charcoal (A)

17

78

Charcoal (B)

18

77

Coke

2

88

Coal

46

38
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B XotrALREELXERL.
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Fig. 1. Behavior of swelling or shrinkage of the

briquettes containing carbon materials below 250
mesh during firing in air.
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Fig. 2. X-ray diffraction patterns of briquettes
containing 209, charcoal, showing structural dif-
ference of briquettes cooled from various firing
temperatures.
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Fig. 3. Behavior of swelling or shrinkage of the

briquettes containing the 209 carbon materials

during firing in N, gas.

BYOBERSII~= 21 b= 732214 P ~DHH
HOREBERCES SDOTHY, b&OERBRFILHBRME
REBHOAERIZ L ORI ERIhichDTHS. K
H 529, SEATON LWOERE L - LT3, LR
DL RERAT DD, AS(F v IRMBE T —
wiE CoREEXHWT, BRRAE L AgecHTH
BREBEYITV, WSohoRETELLLEE N KRt
oz €, RIBEZEMBFE ALY B LTAE LK

7V 7, P OHBE LR XBETERE 2 E > TR,
Beoh-XEBHR % Fig. 2 i3, SeatoN B2 A3
BRHLE-L e, EERTFTCR7Y 7 » FORABOR
EEAREVLDOEEZ DR, BELOHBRE CI~~%
AV, =7%&24 L+, 2224+, &B#» CO/CO,
DOBILET vy MEZ X OTILEERERRT DL
FfAxh 3., Ls L Fig. 2 19 ol to 680°C
TRTTIA=ES M EAEHEELT, K#F=7
FEA PREDOTVAB T E, Fioh s OREKTO 930
°C TIYA&A4 ' hHE&BH~DOBRTKILVETLT
WhH I EEIRT.

Fig. 3 A2 — FREKE LT N, y¥2AxHWH
GDTV .y F ORREB Y FREMONEL T £ — &
— L LTCRLELDTHS. WERMY =2 — 27 A, A
R, AREHEBEOKRERLOND, MDD
T, BEACR ZBEOEAYRES. FERM
THOTHLEDRFERNILTHIERIDOTILEE
ERAAE D, 250 2 o Y UTARKRAET YV 7 »
FT, EEEEREZRT 304 BEEoXkEElYRT.

S¥w, SRR CORKEE) % 4 B4 Bk O
HERLOE D R T D, FERMTNET Y 7 v
FaRFhER 1000°C 2 H%EE T N, KR TS
LT d oohLBOWE O 2 KEFH% Photo. 1
Rt AR L@ RS B o R X ORI A
PbbF, BEALDBABMERLOZILARED LR
5.

+~—— 500 pm -
(a) contains 20% coke passing 250 mesh screen.
(b) contains 20% coal passing 250 mesh screen.
(c) contains 20% charcoal passing 250 mesh screen.
(d) contains 20% charcoal having the intermediate size
of 80~100 mesh screen.
Photo. 1. Secondary electron images of EPMA
showing fibrous metallic iron of briquettes cool-
ed from 1000°C.
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Fig. 4. Gasfication behavior of carbon materials
during heating, starting the reaction in (a) N, gas
and (b) air.
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Fig. 5. Composition for volatilized gases during
heating, showing the difference between starting
atmosphere of (a) N, gas and (b) air. Compo-
sition for detected gases was calculated as N,+O,
+CO+CO,+CH,+H;=100 (charcoal).
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Fig. 6. Rate of gas generation of the briquette
containing 20% coal during firing in N,.
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Fig. 7. Rate of gas generation of the briquette
containing 209 charcoal during firing.
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Fig. 8. Rate of gas generation of the briquette
containing 209 coke during firing.
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Fig. 9. Rate of gas generation of briquettes
containing 20% Kagoshima-charcoal and de-
volatilized one.
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Fig. 10. Composition for generating gas from
briquettes containing the 209 charcoal below
250 mesh.
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Fig. 11. Relation between a distance from center
of briquette and internal gas pressure of one con-
taining the 209, charcoal below 250 mesh.
Internal pressure was calculated by the equation
of KozeENY-CARMAN.
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IR LR & Bk R SR T RIBR & 47 LIK
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IhB., FLEXLHENDTC= A SV, FORE
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BEZIOT, NTHEANIHNETTHZEATFHIR
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5. %
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B DBMEETORR & 2 2 RRER 2 ERAFEEC X
DTHET 5 LR, Tl T ASPERC X > THRREEK
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(4) RIGHAEBOEREXNE LcER SEEER
CEBWTELWIAEBREEOEMBKLER L TE:
BT EEREF L.

(5) FALBCREOIF LN, # 2RSSO
BR, CO 7AREOIWIBMEES>LDOTHY, &

)

BHAERVEER TGO 2 E B Z LR X 2Th| &k
Z&h3.

(6) FAEREEDOHACES 7V 7y P HEEH A
FEADHEMCOWTHEL, RENEZ Y 7 » ol
T 0.5kg/cm? BEDEEE-.

b, KPR F & DIckE Ui S E YR D
¥ LAERRTERET N RBEREE, RXETEN
B R LR B FE L bR OB LR L ¥ 1.
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