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Abstract; Roasting reduction contrast experiments of low-grade pyrolusite were performed by
using biomass char and activated carbon as the reductant in a tube furnace. The effects of roasting
temperature, roasting time and the dosage of biomass char on manganese reduction efficiency of
pyrolusite were studied, and X-ray diffraction analysis was carried out for the roasting products.
The results indicated that biomass char is obviously better than activated carbon in roasting time
and manganese reduction efficiency. Roasting reduction of pyrolusite undergoes the process of
MnO,—Mn,O,—Mn,0,—MnO. Manganese reduction efficiency greater than 98% was achieved
when roasting temperature is 800 C, roasting time is 50 min and the dosage of biomass char is
10% . Based on the results, the reduction kinetics equation was derived, and it is confirmed that
the reduction process is controlled by interface chemical reaction, and the apparent activation
energy is about 43. 896 kJ-mol ~'.
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Table 1 Chemical composition of pyrolusite %
Mn Si Fe Al Ca Mg P S
21.69 29.14 3.14 1.48 0.48 0.11 0.07 0.01
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Fig. 1 XRD pattern of pyrolusite raw ore
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Fig. 2 Effects of roasting temperature on reduction
rate of pyrolusite

2.2 REREETEIRTIE R R #20

BRI B) X B B A SRR 4 B e A 8] 3T
N SRR AE Y BT A TR 10% |, KRR
TR 800 C. i K5 Lt 8] (3 in , R 1 18

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

1484 AR FFH(ARFFIR)

JFRANKTHRE R, 2 be ) (] 35 2 50 min B R A
W JFEA] LR E) 98% VL I, b bl & 2 1 15 (8] 14
YR SEFEA R A 3 T 2 ST R IR AT BB & 50 min
DUJE dRs ik i N 38 S <55 , S BURERA
PRI R B AR, R i o Fsf ) AN ‘B 3o G, AR AR 5
U5 238 JL 0 2 K58 N [A] 4 50 min.

99+

96

R 1%
3

87 1 1 1 1 1 1

t/min
B3 KEkent B RET R R R
Fig. 3 Effects of roasting time on reduction
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Fig. 4 Effects of biomass char on reduction
rate of pyrolusite
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Table 2 Contrast experimental results of roasting
reduction for biomass char and activated

carbon
5 K4 T[]/ min BIF /%
50 93. 12
10% JEPE K 60 94. 97
80 96. 67
10% A4 50 98. 80
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Fig. 5 XRD patterns of roasting products obtained
at different temperatures
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Fig. 6 XRD patterns of roasting products obtained at
different dosages of biomass char
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Fig. 7 Relationship between reaction efficiency
constant and roasting temperature
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