24 %5 6 M
Volume 24 Number 6

hERERERFR

The Chinese Journal of Nonferrous Metals

2014 46 H
June 2014

TEHES: 1004-0609(2014)06-1616-07

FESEA BYE SRR IR 5 I

xreE, HEF, R¥h, L
(PEIRE 1Ba SRR, KD 410083)

® E: FIAESERESFIEGEAR, RAMEN S5 Ak mE k. &AdE il s R wiris, st
AR FR A R I, WF O BRI R R KR A AR R (AT R LA R PRHC L WO P R 3 S B 55 R 54 MoO;
FERFN W, 45 REBW: MK SN SR LEAME T 12:5, WORREAET 1150 CHF, MAHT fese A
i 2 T UK B B R AR IR R 4 K S AR (TR LR 150:30 BURHEA 392, KR A
WITE 1300 C N PRI 5h, FELL 10 L/h ISR E KR Lh, MoO; IR FIEF] 70.79%.

;&ﬁgiﬁ]: ﬁ%%ﬁﬁf ¥7J(lf|“J :li:?%’ﬁ, ”kki&\

FESES: TFI1I XERRESRD: A

Treatment of molybdenite by matte smelting-converting method

LIU Xu-heng, CHEN Xing-yu, ZHAO Zhong-wei, MA Fei

(School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: A novel method of recovering molybdenum directly from gas phase was proposed. A smelting and converting
process was put forward based on the new idea, during which molybdenite dissolved in white copper matte and was
extracted from the copper molybdenum matte after its oxidization and volatilization. The behavior of molybdenite
dissolution in copper matte and the effects of mixture ratio, smelting temperature and air flow were investigated. The
results show that molybdenite can be digested completely into copper matte when m(copper matte)/m(molybdenite) is not
less than 12:5 (mass ratio) and smelting temperature is above 1150 ‘C. The optimum converting condition is determined
as follows: The matte smelting was carried out at 1300 C for 5 h when the mixture ratio of copper matte to molybdenite
is 150:30, and then the air was blown into the melt with air flow of 10 L/h at 1300 C for 1 h. The evaporation rate of
MoO; from the molybdenite is up to 70.79% under the optimum condition.

Key words: molybdenite; copper matte; matte smelting; converting

FEARAT S AA MR TR R 2 J5URE,  H AL B A
W75V R B R AL R i, A
F AP0 UGRR B ARl A A i
Mg Horp, Rrbesr it H ot Lk b
A BRI 2 E 5k . AN IR A BEREARA N,
ISR SR Y/ L PN KR E =R A1) PN 5 Sy
Ferlpeifi LRI THRS 1T MoOs [ s M sl A LE AR,
L IR AL — 43 MoOs JHE, 11 Mo 45

EE&WMB: EFXRARBFIESIH EITH (50974137)
s HER: 2013-08-30; f&iTHHEA: 2014-01-02

Ko DRI, 5B AT TG 2L BN K 2 T DA AR bR
/Sl W NE AP M BV S D 2 A (G i
SO, MR B JCiam AL IR 1 225K, 3 HURIRIE
SO, MM THE A G I BTG Gy BT REE 1,
I RHB M AR, Kb B TCTA PR SRR K 4
TSR AER, 5 A FH AR e SR 4 it LS I
HIRITE AL ZIT R, (AR RERE S
ARPECARA, Rl RN AR B SO X Ko 4k

BIEEE: B, gz, Wt Ml 0731-88830476; E-mail: zhaozw@csu.edu.cn



524 %5 6

B, 55 FEEH G S O 1617

W PRI, SR B R A O T k>
XPIREE VS BRI IR 12, BOMIR 4 TAEF A Tt
M=

PN M A5 DR R ™ o N 81 5 R RN 5 IR )
K, ER AN SAE MoS, b I — D SRR
9 2 V433 Na, SO, Il Na,MoOy (3L, H4dbhsik
FI/KEE RS, i 8P A ok $E Mo, Bl SO, 11
TSN, BT IR . ZIHE R,
SEA AR R B, ARSCAEEHEWT: Sl N UK 5 [
A FIREARNT N % e T T s A . i,
P B REE B EAILEE T, BT Cu XS )
SEAIEE Mo XS ISR AT BE K, MoS, s 5ept Ak
B MoOs Fl SOy, P #HE AN A, AR 1)
MoO; B AT SEBE Mo FIFZHL, T SO, I 25t
TR T 2R SO, IR FE, il ik [MDe i e R vT
fif Bk SO, (Y5 Yl . AL Rerp, il & B
A DUDRIE UK AN A AL, DU RO m] P A
A M, 37 Z0TAT, AT LA AR
AL B T2, i HAT R Tif o SOL 0T FREE 75 G 1) .
BT, AR R R HIE BRI L2
A EEREEER", W LS HON I SRR R R AR
M, S TS A B AT

1 X8

1.1 ISR AR
S0 AR 28 B RO AR R oK, L s gk
1 B3,

1.2 SEWig&EMATE

IR 16 10 kW IRERRFE = A0,
FERLAA A NI EH I, RSN d 8 emX 20 em.o RFKE
B, F— e Lk LUK RO AR AT R TR A 35
A, FENRIEIHR T, BNIEHRB IR, sk
Ui S ) 12 R Ve U N S S 3 PO /D S et by At
S K W A NI R R b s R — B R], £y
RN SERUR, B NIRRT, A EIE =30 N )

F1 KRR

Table 1 Chemical compositions of experimental raw materials
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Mass fraction/%
Raw material
Mo S Fe Al Si Mg Ca Pb Cu Na
Molybdenite 44.84 30.30 0.70 0.28 1.58 0.34 2.00 1.32 0.03 0.07
Copper matte - 18.28 0.77 - 0.103 - - 1.01 77.80 -
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Fig. 1 Melting status of mixture of matte and molybdenite under different temperatures: (a) 1000 ‘C; (b) 1100 ‘C; (c) 1150 ‘C; (d)

1200 °C
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Table 2 Main element contents of products obtained at

different converting temperatures

Temperature/ Mass/  w(Mo)/  w(Fe)/ w(Cu)/
1
Sample C o % % %
Slag 34.72 7.91 46.89 1.62
1200
Matte 11446  0.04 1.76 76.42
Slag 24.23 11.09  47.03 2.65
1250
Matte 12496  0.63 6.92 69.23
Slag 23.78 13.54  41.78 1.63
1300
Matte 133.86  0.68 6.73 70.04
Slag 15.65 23.74  38.78 2.09
1350
Matte 135.16  0.69 8.84 66.75
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Fig. 3 Effect of converting temperature on element content in
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Table 3 Evaporation rates of MoO; at different temperatures

Temperature/C Evaporation rate of M0O;/%
1200 79.41
1250 74.29
1300 70.79
1350 69.33
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Table 4 Melting status of products with different mixture

ratios of matte to molybdnite

Mass ratio of

Sample matte to W(Mo)/% Meltl:fdf:::S of
molybdenite P
1 60:10 4.97 Completely
Co-molten
2 60:15 6.96 Completely
Co-molten
3 60:20 8.55 Completely
Co-molten
4 6025 9.45 Completely
Co-molten
Completely
. Co-molten: 9.93 Partly
> 60:40 Non Co-molten: Co-molten

17.07
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Fig. 4 Effect of amount of molybdenite on element content in
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12F Table 5 Evaporation rates of MoO; with different amount of

molybdenite

%D Mass of molybdenite/g Evaporation rate of MoO;/%

) S8t

g 15 73.78

3 20 75.33

[

S 4}

] 30 70.79

<

= 40 65.83

or 50 47.6
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Fig. 5 Effect of amount of molybdenite on element content in

matte
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Table 6 Element contents of converting product obtained at different air flows

Air flow/ Mass of o o o Evaporation rate of
Sample (L'h™h converting product/g w(Mo)/% wEe) w(Cw/% MoO;/%
Slag 39.6 23.89 34.64 1.84
5 25.33
Matte 120.2 0.53 4.07 71.06
Slag 344 24.58 35.02 1.63
7 31.04
Matte 115.7 1.60 3.78 73.02
Slag 23.8 13.54 40.19 1.65
10 70.79
Matte 1339 0.68 7.76 69.04
Slag 29.0 20.92 37.98 1.77
16 64.41
Matte 109.8 0.33 4.93 76.73
Slag 28.53 24.87 32.49 2.49
20 42.81
Matte 119.46 0.53 7.25 70.32
Slag 31.47 24.66 40.12 2.03
24 38.07
Matte 123.86 0.49 5.31 69.15
Slag 30.34 24.83 37.86 3.42
28 40.52
Matte 125.41 0.395 5.92 70.2
Slag 27.38 28.03 30.92 3.16
32 38.89
Matte 124.43 0.471 7.93 71.01
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FeO+Mo0,+1/20,—FeMoO, (1) molybdenum concentrate[J]. Industrial Furnace, 2004, 26(2):
18-20.

Fe;04+0,+3M00,=3FeMoO, @) @B sk BEL BEARIML LS RS T, 2005:

Fe,05+MoO,=FeMo0,+FeO (3) 163-177.
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