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Abstract Iron coke hot briquette ICHB is a new type carbon iron composite which is
beneficial for blast furnace to decrease the temperature of thermal reserve zone and reduce CO,
emission. In this paper the effect of process parameters on the compressive strength of ICHB was
investigated associated with their functional mechanisms. The results showed that with the
increase of iron ore addition ratio the compressive strength of ICHB increased first and then
decreased which reached a higher value of 3 490.89 N with 15% iron ore addition. With
increasing coal addition ratio the compressive strength of ICHB increased similar to the effect of
hot briquetting temperature. When the hot briquetting temperature was 350 C  the compressive
strength was up to 4 305. 50 N. With the increase of carbonization temperature the compressive
strength of ICHB decreased first and then increased. However the compressive strength increased
first and then decreased with increasing carbonization time. Especially when the carbonization
time was 4 h the strength reached 3 518.80 N. Therefore as the compressive strength is
concerned the reasonable preparation process parameters of ICHB are 10% ~ 15% iron ore

60% ~70% bituminous coal 300 C ~350 C hot briquetting temperature 1 000 C ~1 100 C
carbonization temperature and 2 ~4 h carbonization time.
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Fig. 1 Preparation process of iron coke hot briquette
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Table 3 Levels and factors in experiments
1.1
| % % /C /C /h
' 1 0 50 150 700 1
2 > s 55 200 800 3
1 3 10 60 250 900 5
4 15 65 300 1 000 7
5 20 70 350 1100 9
2
! 2.1
Table 1 Chemical composition of iron ore fines
mass fraction %
TFe FeO SiO, CaO ALO; MgO 2.
66.69 26.40 5.31 0.18 0.31 1.80 0.06 15%
5 3 490. 89 N.
Table 2 Proximate analysis of coal fines 10%~15% .
mass fraction %
Fcad Aad Vad Mud
61.52 8.75 28.25 1. 48
80. 63 9.25 8.81 1.31
0~15%
1.2
11
3
3 5 3 0 15%
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Fig. 4 Effect of bituminous coal addition ratio on
compressive strength of ICHB
3 (c) § (d)
4003 E S
L 400r
= 200¢ 5 SEM
100l 200 Fig.5 SEM of ICHB with different addition
I \ ratios of bituminous coal
0" Faiaar 5000 1| S 0 e
2 46 81012 2 4 6 81012 a — 50% b — 70% .
3 (e) 3 ®
400} v v 2.3
= 400F @
_ 300h33
n 2 300}
Q 6
200 ‘ 20013 :
100} ‘ g 350 °C
‘ 100F
L IR 4305.40 N. 300 ~350 C.
2 4 6 8 1012 2 4 6 81012
ElkeV ElkeV 450 C
3 SEM  EDS 350 C
Fig. 3 SEM and EDS of ICHB with different
addition ratios of iron ore
a — 0 b — 15% ¢ —A EDS
d —B EDS e —C EDS f —D EDS. 7
200 C 350 C
2.2 200 C
4. 350 C
. 70%
3 985.17 N. 2 4

60%~70% .




6 813

4.5 4305.40 o80T
z 1100 C
= 4.0
=
!
H3s5t
&
®3.0
H
%, | 277722
2‘0 1 1 1 1 1 9 SEM
150 200 #n}izié?g/"c 300 350 Fig.9 SEM of ICHB with different carbonization
temperatures
6
— 800 C b — 1100 C.
Fig. 6 Effect of hot briquetting temperature on ‘
compressive strength of ICHB 5 5
: () ._ o
10.
4 h 3518.80 N.
2~4h
7 SEM 40
Fig. 7 SEM of ICHB with different hot
briquetting temperatures 53_5
a — 200C b — 350 C. o
|
3.0
. 800 C N
2515.56 N. 1100 C 'ﬁgz .
3 424.00 N. 1 000 ~ = 247344
1100 C. L L
2.0 1 2 3 4 5 7 9
4.0 HAL [E/h
~  |3551.40 10
235t 3424.00 Fig. 10 Effect of carbonization time on compressive
= strength of ICHB
Eé 3.0
ﬂé
£
= 2.5
2.0 760 860 960 10‘00 11‘00
AR BE/C
8
Fig. 8 Effect of carbonization temperature on
compressive strength of ICHB 11
12
400 C
600 ~700 C 700 ~ 800 C
800 C 900 C
700 ~800 C
11 SEM
300 C Fig. 11 SEM of ICHB with different

carbonization time
a — 4h b — 9 h.



37

1100 C

10% ~15% 60% ~70%
300 ~ 350 C 1 000 ~
2 ~4h.

Wang C Ryman C Dahl J. Potential CO, emission reduction
for BF-BOF steelmaking based on optimized use of ferrous

burden materials J . International Journal of Greenhouse

Gas Control 2009 3 1 29 -38.

J. 2014 49 11 1-8.

Chu Man-sheng Wang Hong-tao Liu Zheng-gen et al.
Research progress on mathematical modeling of blast furnace
ironmaking process J . Iron and Steel 2014 49 11
1-8.

Ariyama T Sato M. Optimization of ironmaking process for
reducing CO, emission in the integrated steel works J . ISIJ
International 2006 46 12 1736 —1744.

I 2009 30 5
696 —700.

Chu Man-sheng Wang Zhao-cai Ai Ming-xing et al.
Experimental study on cold strength of carbon composite iron
ore hot briquette J . Journal of Northeastern University

National Science 2009 30 5 696 —700.

ChuM S LiuZ G Wang Z C et al. Fundamental study on
carbon composite iron ore hot briquette used as blast furnace
burden J . Steel Research International 2011 82 5
521 -528.

Watanabe K Ueda S Inoue R et al. Enhancement of
reactivity of carbon iron ore composite using redox reaction
of iron oxide powder J . ISIJ International 2010 50 4
524 -530.

Hayashi S Hashimoto N. Influence of potassium addition on
self reaction behavior of coal composite iron ore hot
briquettes under a blast furnace simulated heat and load J .
Tetsu-to-Hagané 2010 96 4 141 —149.

Naito M Okamoto A Yamaguchi K et al. Improvement of
blast furnace reaction efficiency by temperature control of
thermal reserve zone J . Nippon Steel Technical Report
2006 94 103 -108.

Anyashiki T Fukada K Fujimoto H. Development of carbon
iron composite process J . JFE Technical Report 2009

13 1-6.

Nomura S Terashima H Sato E et al. Some fundamental
aspects of highly reactive iron coke production J . ISIJ
International 2007 47 6 823 -830.

Yokoyama H Higuchi K Ito T et al. Decrease in carbon
consumption of a commercial blast furnace by using carbon
composite iron ore J . ISIJ International 2012 52 11
2000 -2006.

M . 1992 142 -144.
Editorial Committee. Chinese metallurgical encyclopedia
coking chemical engineering M

Industry Press 1992 142 - 144.

. Beijing Metallurgical



