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Smelting characteristics of sinter in a hydrogen-enriched carbon
recycling oxygen blast furnace
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Abstract: In order to better understand the smelting characteristics of sinter in a hydrogen-enriched carbon recycling
oxygen blast furnace ( HyCROF ), in this study experiments were conducted on the reduction degradation, reduction
behavior, and softening-melting performance of sinter under different reducing atmospheres. The experimental results show
that at a reduction temperature of 500 °C, compared with a traditional blast furnace, the low-temperature reduction
degradation index ( >6.3 mm) ,( >3.15 mm) of the sinter under HyCROF carbon recycling conditions decrease by
58.6% and 37.7% ,respectively. Compared with HyCROF carbon recycling,under the HyCROF carbon recycling +20%
H, atmosphere, the low-temperature reduction degradation index ( > 6.3 mm) ,( >3.15 mm) of the sinter increase by
21.3% and 10. 2% ,respectively ,indicating a significant improvement in sinter reduction degradation. At a temperature of
1 100 °C,the reduction degree of the sinter under HyCROF carbon recycling conditions is obviously improved. Compared
with the traditional blast furnace, the metallic Fe content inside the sinter under both HyCROF carbon recycling and
HyCROF carbon recycling + hydrogen-enriched conditions increases significantly, indicating that the highly reducing
hydrogen-enriched atmosphere is conducive to the increase of the metallic iron phase of the sinter. Under the hydrogen-
enriched carbon recycling atmosphere ,the softening starting temperature of sinter decreases,the softening interval widens,
while the melting starting temperature increases,and the melting-dripping interval narrows.
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Table 1 Main chemical composition of sinter %0

TFe Si0, Ca0  MgO  ALO,  TiO,
56.34 569 10.79 1.54  0.25 0.1l
MnO P,0, S Zn FeO
0.25 0.16 0.02 0.01 7.94
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Table 2 Composition of reducing gas for the sinter

reduction-degradation test scheme %
VES Co Co, H, H,0 N,
g 1 20 20 0 0 60
IR 2 45 30 0 0 25
HE 3 45 30 5 0 20
I 4 35 25 20 9 11

£33 BUARRAIRATHRET EFRXEFTR
Table 3 Reduction test schemes for sinter under

simulated different operating conditions

FETER R 500 g, KPEEH 10.0 ~12.5 mm) W13K 4
iR, 4 EDES N (SL) |, EgGEr - 8
Z(S2) . HyCROF fx 1§ ¥ (S3) ., HyCROF ik 7/
- B (S4) E T RS, R THE
il BE A 900 °C LA R R FEFHE M FE S 9 °C/min,
900 °C LA B FHRHEHE K 5 C/min,

R4 BRETVHHEIBRAEEESFAR (KRSH)

Table 4 Composition of reducing gas for the sinter

softening-melting test scheme %
IR H, o) Co, N,
S1 4.7 33.5 0 61.8
S2 17.1 29.2 0 53.7
S3 13.2 70.9 12 3.9
sS4 35.7 63.7 0 0.6

ia HRUIEL % W R
X H, co co, N, RE/C HH/min
3.2 21.3 20.0 55.5 200~750 0 ~60
3.7 25.4 13.3 57.6 750 ~900 61 ~78
Hl 4.2 29.4 6.6 59.8 900(fEiE) 79 ~108
4.7 33.5 0 61.8 900 ~1 100 109 ~148
10.0 17.0 18.0 55.0 200 ~750 0 ~60
12.4 21.1 12.0 54.5 750 ~900 61 ~78
e 14.8 25.2 6.0 54.0 900(fHiE) 79 ~108
17.1 29.2 0 53.7 900 ~1 100 109 ~148
10.0 45.9 36.2 7.9 200 ~750 0 ~60
11.6 58.4 24.1 5.9 750 ~900 61 ~78
B 52 0.9 120 39 900 (1) 79 ~108
14.7 83.4 0 1.9 900~1100 109 ~148
23.3 31.4 31.1 14.2 200 ~750 0 ~60
27.4 42.2 20.7 9.7 750 ~900 61 ~78
B als s3.0 103 5.2 900 (1HIE) 79 ~ 108
35.7 63.7 0 0.6 900~1100 109 ~148
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Table 5 Softening-melting interval of sinter under

different reducing atmospheres
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