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Application of biomass to the RHF direct reduction process
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Abstract: By considering the rotary hearth furnaces direct reduction process, using bamboo charcoal,
charcoal, straw fiber and coal as reductants, the experimental study on the influence of reduction has been
conducted from metallization rate, compressive strength and volumetric shrinkage. The results show that
biomass reductants can replace traditional reductants used in the RHF direct reduction process. Compared
with traditional reductants, biomass reductants have less affect on metallization rate, but different biomass
reductants have large influence on strength and volumetric shrinkage of pellets. The compressive strength
of pellet with straw fiber is relatively higher, and the compressive strength of pellets with charcoal or
bamboo charcoal is low, but it can be improved at higher temperature (1 300 ‘C) for reaching the
production requirement. Using bamboo charcoal as reductant will lead to the swelling of pellets in the
beginning stage, and this situation will make the volumetric shrinkage at high temperature lower, which
will affect the strength of pellets and the heat-transfer between different material layers. Thus it would be
better that bamboo charcoal should be used with other reductants.
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Table 2 Industrial analysis and elemental analysis of reductants %
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(U3 87.80 7.05 5.05  0.10 1.13
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Fig.1 Microstructure of different reductants
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Fig.2 Flow diagram of experiment
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Table 3 Metallization rate of roasted pellets at different temperatures %
T/C (ps AR Tl #F & 4t A
600 1.64 1.29 2.54 1.26
800 1.79 1.76 2.99 1.34
1 000 18.49 21.97 25.56 18.47
1 200 83.83 81.45 88.12 89.16
1 300 92.21 88.21 93.05 94.07
1 200
93.79 91.89 95.21 95.12
(20 min)
1 300
95.78 96.05 97.24 96.17
(20 min)
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Fig.3 Microstructure of roasted pellets
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Table 4 Compressive strength of roasted pellets at different temperatures N
T/C (IPS AR5 FEFF 4T 4 Wk
600 100 80 480 120
800 180 190 530 140
1 000 270 100 500 260
1200 1 300 1 200 3 000 4 600
1 300 1 850 1 300 3 250 4 750
1200
1 750 1 660 3420 4 820
(20 min)
1 300

2 100 1 900 3 680 5 040
(20 min)
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Table 5 Volumetric shrinkage of roasted pellets at different temperatures %
T/C (UF/3 KR Fili FF 21 4 by
600 —3.05 —0.39 35.97 12.14
800 —7.56 —8.78 31.06 —10.24
1 000 —30.14 —14.84 52.12 —11.10
1 200 4.94 54.44 77.17 58.67
1 300 36.12 65.00 81.83 62.52
1200
22.21 64.56 81.87 65.94
(20 min)
1 300
40.32 66.29 84.26 67.34
(20 min)
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