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Fig.1 Morphology of thickening material at furnace bottom
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Fig.2 Phase analysis of thickening material

at furnace bottom
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Fig.3 Thermodynamics of MoS, reaction
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Fig.4 Thermodynamics of Mo, O, formation
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Fig.5 Micro morphology of top layer of thickening material at furnace bottom



.76 - T EHKRE & S 4 BIETE

T3 SR P IS SRR S 4 kb Si O R Mo TER4UR, P EELE MoO, il Si0,
x 1 PR ER U MR 3 0 3R 2

Table 1 Typical morphological element composition of top layer of thickening material at furnace bottom

%
ey A 0 Al Si Ca K Fe Mo Mg Cu
1 51. 84 — 48.16 — — — — — —
2 36. 82 — — — — — 63. 18 — —
3 28. 87 0.59 1.03 3.55 2.46 1.34 59. 82 0.9 1. 44
4 35.56 — 10. 53 — — — 53.91 — —
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Fig.6 Micro morphology of middle layer of thickening material at furnace bottom
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Table 2 Typical morphological element composition of middle layer of thickening material at furnace bottom

%
YA 0 Al Si S K Fe Mo
5 26.92 — 0.3 2.34 0.58 — 69. 86
6 18.95 — — 3.28 — — 77.77
7 53.93 — 46. 07 — — —
8 13.08 9.29 25.28 — 8. 89 0.43 43.03
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Fig.7 Micro morphology of bottom layer of thickening material at furnace bottom

R3pURHERDRESETESOTR 4R

Table 3 Typical morphological element composition of bottom layer of thickening material at furnace bottom

%
JEgina 0 Al Si S K Fe Mo
9 15. 64 — — 2.86 — — 81.50
10 19. 47 1.88 26. 82 — 2.40 1. 68 47.75
11 23.51 3.25 2.4 — — 5.01 65. 83
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Fig.8 Surface morphology and element distribution of bedding material quartz sand
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Fig.9 Schematic diagram of thickening material at furnace bottom
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Thickening mechanism of furnace bed bottom material of multi-hearth
furnace oxidation roasting for molybdenum concentrate metallurgy
FU Xinke', SUN Bo', YANG Meng', YAN Jian', HAN Xiaobo', ZHAI Yuhua®, WANG Weian®, LI Xiaoming’
(1. Jinduicheng Molybdenum Co. Ltd. , Huaxian 714104, China;
2. Xi’ an University of Architecture and Technology, Xi’ an 710055, China)

Abstract; In industry, molybdenum concentrate is generally treated by oxidation roasting-ammonia leaching
process. Sintering often occurs in the process of molybdenum concentrate oxidation roasting in multi-hearth furnace,
which causes the the furnace bed thickening and seriously affects the production. In view of this problem, this
paper takes the thickening material at the bottom of the multi-hearth furnace bed of a company’s as the research
object, carries out detection of sample in vertical direction, and analyzes the phase composition and microstructure
of the sample. The results show that the bottom layer is formed by impurity elements such as CaMoO,, CuMoO,,
CuSO, and CaSO,, as well as the phase composition of MoO,and MoO, ; the middle layer is mainly composed of
MoO, and a small amount of Mo,0,,, MoO,and CaSO, ; the top layer is mainly composed of MoO, and a very small
amount of Mo,0,, and MoO,. The analysis shows that a large number of impurity elements are enriched on the
surface of the bottom material (SiO,) at the initial stage of the bottom thickening material, forming the low melting
point compound ; as the production progresses, the low melting point compounds and molybdenum oxides are further
deposited on the bottom layer to form the top layer of the bottom thickening material. With production going on, the
thickening material at the bottom of the furnace is continuously deposited and thickened. By controlling the type
and content of impurity elements in raw materials, roasting temperature, material stirring strength, roasting time,
material thickness and other measures, the thickening speed of furnace bottom material can be reduced, the
maintenance of multi-hearth furnace bed can be reduced, and the production cost can be saved.

Key words: molybdenum concentrate; oxidizing roasting; multi-hearth furnace; furnace bottom thickening

material ; low melting point compound ; impurity element; material layer thickness



