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Effect of H, volume percent on gasification reaction
of coke in blast furnace
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(1. College of Metallurgy and Energy, North China University of Science and Technology, Tangshan 063009,
Hebei, China; 2. Ministry of Education Key Laboratory of Modern Metallurgy Technology,
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Abstract; In order to clarify the gasification behavior of coke under the condition of hydrogen-rich smelting in the
blast furnace, the effect of ¢(H;) on gasification reaction and pore structure of coke were studied by high tempera-
ture simulation experiment. The relationships between ore reduction and coke gasification reaction under different
¢(H,) , the most serious temperature range of coke gasification and the change of coke micro pore structure were ob-
tained. The results show that the reduction degree of iron ore and the weight loss rate of coke increase gradually
during the heating process. The temperature at which the weight loss rate of coke increases the most decreases with
increasing ¢(H;). The main reason is that with the increase of (H;) ,the reduction of ore tends to be carried out in
the low-temperature zone, which makes the total amount of CO, and H, O produced in the high-temperature zone for
coke gasification reduce. When the ¢(H;) increases from 5% to 10% , the weight loss rate of coke increases the
most. With an increasing ¢(H;) in the gas,the average wall thickness of the coke decreases gradually, the porosity,
specific surface area and total pore volume increase gradually.the proportion of large pores increases.the proportion
of thin-walled structures increases.
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Table 1 Chemical compositions %
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Table 2 Industrial analysis of coke

Tk gy #e/ %
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5 5% K5y I A itk
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Fig. 1 High temperature test furnace
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Fig. 2 Reduction degree of ore and gasification rate of coke at different temperatures
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Fig. 3 Reduction rate of ore and gasification rate of

coke under different conditions

&3 RN R A I 3 TR N R
P PR £ B S B T L B A TR 1 T
SJeHMIGREAR . TEARIR X BEE o (H) 34, %
BB s A IR XL B o CHL) B30, B AR 14 1%
JERWT M. 2 @ (Hy) g 0 1 5% B, re B &
oCHL ) I 38 I 3 8 384 0105 24 o (Ho) Ry 10% M1 15 %
BF e B oCH,) B34 IS8 g A% . e AR X
BEA o (H.) [ 380, re 320 37 35 J00s A6 35 30 X, Fil
e(H) B3I re BWTREAL . FEE @ (Ho) Y38 .~
VA 15 O 3 R e ) 388 R

R AR Y38 R T AR CO, F1 HL O Y L i
(r.»mol/min) DA J £5 ¢ < 4k ) i 14 #E 11 CO, il
H, O 4 i Gy mol/min) 43 51 1 28 (5) FI=l (6) 5k
o g MERIEAER CO. M H,O M & & 8k A1k
Wy S BT P2 A 1 CO, F HL O [ S i i 43 e, L=t
(7,

_ w(O) Xomy
ra - 16 ><ri (5)
X w(C
= e (6)
=D (7D
"

Hrw CO) g & 8 B v Bk 480k 4 b ST S 43
B 00 s m R R B O B BRI T i g e
AR IR A R A B B g w0 (O Sy £E I 7 [
5T ORI

A @(CH) 2508 T £ BE N r A A 4
FiR AT 95T KR ME S iR, HE
4 FIELS APELTES AT n 7 1 273 K T 35
W L, RS2 bl R R B T AR e 1 Sk R TR R



104 ) # %55 %
> =l (COY=40%
Y o(H,)-0
20F 2 W o(h)-5%
T i 7 P(H,)=10%
E1S5p i %é [T #(H)=15%
: | NIF
= 10F § Z%
TN T
¢ IR
IR
05 § Z%

—

173

—

273 1373

B4 FREFHETTEHNCOMLOLSESEENXER
Fig. 4 Relationships between total amount of CO, and

H, O and temperature under different conditions

GRS A%, p KT 2%, E BN 1173
1273 K WF.BEE oCH,) f3g i 5 K 2 18 K
e, #1273 K g r, YA AEAS IR R B A BRI
oCH, ) B g o G 38 A1 e 88 8K 5y, R o R L 1) 34
TR IR B 1373 F 1 473 K it L BEE
e(H) 3G, p B iR 2K 72 1 473 K T,
FERAUR TR g b 1 373 K354 B8 R B2 1 38
WET 40%., BEE o (H.) B3 hn. 5 41 1 38 i
J I 325 7 1] T E AR DX AT o 45 D A v O X

75

(@
70

65

60

55

P BER/um
| |

50F

45

40

-2 0 2 4 6 8 10 12 14 16

7.0
68l ©
661
64t
62+
60F .

SFLA/ (em® - g ™)
o =
| |
\
| |

e
o
T
[ ]

(a) VP BEJEE

(b) FLERE

P(H,)/%

BS SER|UHERNCOMMLOMWBENLERENXER
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Az AT AR TR A RO CO, il HL O 1 8 2 P
% K e — B E LA R T AR AR e AR T #E
fHJE T oCHL) BB, o CH, O) ¥ B 34 i, fifi £3
R AR R VL T d B R R R TG L Ak R
R E SR ERERN S MEREELSS
EH
2.3 HLEARSBERILEEHNEMm

B 6 T 7 A AN Tl @ CHL ) T 5 ¢ 1 - 349 BE L L fL

L ®

FLBRZ /%

8 -
6 L 1
-2 0 2 4 6 8 10 12 14 16
()%
(o ERmH; (D BILE.

6 LERSHETFYHEE ALBRE LXRARMZIATNXER
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