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Feasibility research on preparation of oxidation pellets for
hydrogen-based reduction from Chengchao iron concentrate
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Abstract: In order to explore the feasibility of producing high-grade oxidized pellets for hydrogen-based shaft furnace from
Chengchao iron concentrate, Chengchao ordinary iron concentrate with a grade of 66.14% and a high-grade iron
concentrate with a grade of 69. 51% are used as raw materials to study the effects of binder ratio, pelletizing moisture on
fresh pellet indexes and the influence of preheating roasting system on the quality of finished pellets, and the hydrogen-
based reduction characteristics of high-grade finished pellets are detected. The results show that the strength index of high-
grade pellets is better than that of ordinary pellets,but the strength of ordinary finished pellets is generally better than that
of high-grade finished pellets, and the roasting temperature and time of ordinary finished pellets are lower than those of
high-grade pellets. The compressive strength of high-grade finished pellets is 3 186. 8 N/P under the conditions of bentonite
dosage of 1. 1% ,preheating temperature of 975 °C , preheating time of 9 min, roasting temperature of 1 250 C and roasting

time of 18 min. At the same time, the expansion results show that when 0. 8% Indian bentonite is added,the compressive
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strength of the finished pellets is 3 458 N/P,the iron grade is 67. 56% ,the mass fractions of SiO, and Al,O; are 1. 82%

and 1. 03% ,respectively, the reduction index is 8. 44 ,the reduction expansion index is 14. 7% at 950 °C , the reduction

pulverization index of >6.3 mm and <3.2 mm are 83. 5% and 9. 4% ,respectively,and the adhesion index is 0. It meets

the requirements of oxidation pellet reduction performance for hydrogen-based shaft furnace reduction by HYL method , and

provides a technical basis for the production of high-grade oxidation pellets for hydrogen-based direct reduction in

Chengchao iron concentrate.
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Table 1 Main chemical compositions and losses on ignition of raw materials %0
LIRS TFe FeO Ca0 Al 0, MgO Si0, S P Peiht
Bl 66. 45 26.42 1. 56 1.41 1.08 3.45 0.380 0. 027 -1.53
(LA 69.51 26. 46 0.48 1.01 0.47 1.77 0.073 0. 006 -2.69
x2 HETYEERE
Table 2 Physical properties of iron concentrate
BAEOT <0.074 mm KR <0.043 mm K g5 L SN TN S Bk HeR Y
ik (RIS /% (RG340 /% TR/ % SHFK%  HRE(K) (em’-g™")
BT 84.96 55.43 15.85 4.90 0.35 1379
LA 99. 65 90. 73 25.37 9.20 0.57 2 766
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Table 3 Main chemical compositions and losses on
ignition of bentonite %
TFe Si0, CaO MgO ALO; K,0 Na,O Eeffi

10.54 49.63 1.82 2.50 13.63 0.22 3.37 11.10

x4 [PiE YRR
Table 4 Physical properties of bentonite

<0.074 mm K4
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)/ %
98. 33 11. 80 632.8 68.0 39. 68
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x5 AREBELEILZGHTSRCARKEAER TFe ML (THEDH)
Table S Theoretical TFe grade of high grade finished pellet under different bentonite ratio conditions %

[i434 0.3 0.4 0.5 0.6

0.8 0.9 1.0 1.1 1.2

w(TFe) 67.48 67.43 67.38 67.34

67.24 67.19 67.15 67.10 67.05
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Fig. 2 Effect of bentonite dosage on the performance of

ordinary pellets
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Fig. 3 Effect of bentonite dosage on the performance of

high-grade pellets
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Table 6 Effect of balling moisture on the performance

e

of green pellets
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Fig. 4 Effect of the preheating temperature on the

compressive strength of the preheated pellets
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Fig. 5 Effect of the preheating time on the compressive

strength of the preheated pellets
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Fig. 6 Influence of roasting temperature against

compressive strength
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Fig. 8 Effect of the amount of compound bentonite on

the compressive strength of roasted pellets
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Table 7 Main chemical compositions of roasted pellets %
kA F TFe FeO Ca0 MgO Sio, AL O, S P
T RS Bk A 65. 14 0. 63 1.20 0.92 3.76 1.75 0. 002 0. 025
B ARG BR A 67.56 0. 89 0.51 0.62 1.82 1.03 0. 006 0. 004
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BRISMEbRER
3 i L BR P 11 S SRR R 23 B 45 R e 8 e
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Table 8 HYL process hydrogen-based reduction
characteristic index results of roasted pellets
W wEgk  IRREEREEU% g
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