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Experimental research on manganese lump ore roasting and discussion

on straight grate technology
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International Engineering Technology Co.,Ltd. , Beijing 100043, China ;3. Beijing Metallurgical 3D Simulation Design
Engineering Technology Research Center,Beijing 100043, China)

Abstract: China is the main importer and consumer of manganeseirom with low grade of manganese lump ore, high
smelting cost and single treatment process. In order to improve the grade of manganese lump ore, reduce the fuel
consumption of manganeseirom smelting and its production cost, the process system of drying, preheating and roasting
manganese lump ore is studied by orthogonal test method, the process characteristics and difficulties of roasting are
analyzed , and the effects of the roasting temperature and the partial pressure of O, and CO, on the decomposition reaction of
MnCO; are studied to finally find out its reasonable roasting technology. The results show that, when the particle size of
manganese lump is 15 ~40 mm,the drying temperature is 400 °C ,the drying time is 3. 0 min,the preheating temperature
section I is 550 °C ,the time is 3. 0 min,the preheating section II temperature is 900 °C ,the time is 10 min, the roasting
temperature is 1 100 °C , the roasting time is 10 min, the soaking temperature is 950 °C ,and the soaking time is 6 min, the
roasting effect of manganese lump ore is the best,the TMn mass fraction in manganese lump ore is increased from 21. 34%
to 32.32% ,the carbon removal rate is 98. 94% ,and the burn-off rate is 28. 40%.
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Table 1 The physical chemistry composition of the manganese lumps %0

TMn TFe Sio, MgO CaO Al O,

K,0 S C P H,O(R) B

21.34 1.31 20. 37 6. 54 7.48 3.93

0.41 0.33 7.58 0. 04 0.42 28. 40

R2 HBHRWPEHNEERERS

Table 2 The main occurrence form of manganese in manganese lump ore

i H IR RS R

mT AR PR KR AR RSP B

T8 % 19.93 0.50
& B A % 93.39 2.34

0.14 0.56 0.21 21.34
0. 66 2.62 0.98 100. 00
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Fig.1 Principle of simulation test for straight grate
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Table 3 Effects of particle size,drying time and drying
temperature on the pulverization and

dehydration of manganese lump ore

e R THRM THR SRS %

mm  [fl/min BT 6.3 mm L ik
1 10~15 1.0 350 0.57 85. 14
2 10~15 2.0 400 1.68 100. 00
3 10~15 3.0 450 2.04 100. 00
4 10~15 4.0 500 2.53 100. 00
5 15~25 1.0 400 0.43 83.43
6 15~25 2.0 350 0.55 98.91
7 15~25 3.0 500 1.92 100. 00
8 15~25 4.0 450 1.76 100. 00
9 25~40 1.0 450 0.12 88. 64
10 25 ~40 2.0 500 1.75 95.27
11 25~40 3.0 350 0.54 98. 16
12 25 ~40 4.0 400 1. 10 100. 00
13 40 ~50 1.0 500 0.10 90. 42
14 40 ~50 2.0 450 1.01 92. 06
15 40 ~50 3.0 400 0. 84 93. 31
16 40~50 4.0 350 1. 11 93.13

MR 3 alLIEH, B SRR, B
PSRN, K a0 s B TR R RE A,
eI, KRN ; BEE TR TS, B
R, WK & 288 % IR 1 kL
AT ML, REEAE 10 ~ 15 mm Ff R4 1L
FECR | ORIEAE 40 ~ 50 mm FEREBK R 2 L
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Table 4 Effects of preheating temperature and preheating

time on burning loss and pulverization

rate of manganese lump ore

py TRLE (e
I [t/ min .
<6.3mm ity fepr G min
1 2.0 800 8.0 0.43 17.36
2 2.0 850 10.0  0.73 21.56
3 2.0 900 12.0  2.37 26.34
4 2.0 950 14.0 2.40 25.42
5 3.0 800 10.0 1.64 24.51
6 3.0 850 8.0 1.43 21.43
7 3.0 900 14.0 2.43 25.32
8 3.0 950 12.0 1.83 26.63
9 4.0 800 12.0  1.76 19.81
10 4.0 850 14.0 2.13 25.13
11 4.0 900 8.0 1.75 26.84
12 4.0 950 10.0  2.54 27.15
13 5.0 800 14.0 1.51 21.64
14 5.0 850 12.0  1.53 26.47
15 5.0 900 10.0  2.10 25.13
16 5.0 950 8.0 1.96 25.24
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Table 5 Effects of roasting temperature,roasting time
and soaking time on the burning loss rate and

pulverization rate of manganese lump ore

VSR Rl N P ST %

F5 JE/C [A)/min  [A]/min <6.3 mm S BE
1 1000 8.0 4.0 6.59 17.85
21000 10.0 6.0 4.57 19. 46
31000 12,0 8.0 2.04 22.47
4 1000 14.0  10.0 2.54 23.86
5 1050 8.0 6.0 4.67 19. 42
6 1050 10.0 4.0 3. 64 23. 14
7 1050 12.0  10.0 3.23 24.31
8 1050 14.0 8.0 4.78 24.01
9 1100 8.0 8.0 3.37 23.17
10 1100 10.0  10.0 4.31 24.51
11 1100 12.0 4.0 5.48 25. 41
12 1100 14.0 6.0 3.58 26.24
13 1150 8.0 10.0 2.12 22.69
14 1150 10.0 8.0 4.21 25.21
15 1150 12.0 6.0 5.98 25.62
16 1150 14.0 4.0 6.12 26. 43
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Fig.2 Changes of temperature, oxygen volume
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with time during the roasting process

of manganese lump ore
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Fig. 4 Microscope image of the manganese lump ore after roasting
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Table 6 Chemical composition of roasted manganese ores %0

TMn TFe Si0, MgO Ca0 Al 0,

Na, O K,0 S C p voRir

32.32 2.23 27.5 6.99 8. 64 4.79

0.76 0.57 0.29 0.08 0. 048 28.40
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