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4 80 30 1.2 30 65.99
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6 80 90 1.0 20 74. 69
7 95 30 1.4 20 81.21
8 95 60 1.0 30 74.74
9 95 90 1.2 10 79.78
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R 36. 96 9.52 11.39 15.07 A.D.C.B
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43 Hréli NaOH Wi 510.4 285. 82 56. 00 1.50 155.0 231.73 81.08
&1t 101. 43
AR IELR V) S AW 200 174.26 87.13 0. 61 256.0 155.39 89.17
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ol o . _ #H WO, WO, %iﬁ WO,
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BHRET % 104. 42
SrHratiaEIK E=RG 37.3 26. 11 70 13. 06 13. 06
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B R, AR BE Tk 20K R, B A SR B ok, IR 8575
PR PRI, Tolb A 7= b A2 il Tl 20K 2E 47 %
R ZRRAN b SRS B R B i X — S8

F10 AR 2R P
A IrpT wo; p As Si Mo Ta, 04 + Nb, O, Sn
W ER 277.50 0. 028 0.073 0. 035 0.005 5 0.202 ( (K 22. 42) 0.014
—IRARE 70.53 0. 80 0.98
TR =y 135.90 0.043 0.128 0.026 0.0028 0.063 0.012
ZRERE 56. 00 1.25 1.87
i 32.23 2.55 4.27
aR TEL R~V S AR 256.00 0.002 5 0.022 1 0.01
TE: = BN o/ Ly BIBR B AR E SR P<0. 07% ,As<0.01% ,Si<0. 15% ,Mo<0.3% ,Sn<0. 05%
F11 AR EER IO E B A R %
i ] oE
Fe As Pb Sn Ca Sh
Tl Z K — R RS i 0.019 0.002 4 0. 000 20 <0.000 1 <0.001 <0.001
Tl =K Z IR E IR WSS 0.025 0.002 0 0. 000 20 <0.000 1 <0.001 <0. 001
ST AR K AR WSS T 1 0.001 4 0.002 5 0.000 18 0. 000 20 0.000 14 0.000 16
BT A R E IR RS & 2 0.0020 0.0029 0. 000 32 0.000 11 0.000 12 0. 000 23
i H R
Mo Ti Bi Si Al Mg
Tl ZE K — IR SR R4 <0.01 <0.001 <0.000 1 <0.001 <0.001 <0.001
Tl 2K IR IR A i <0.01 <0.001 <0.000 1 <0.001 <0.001 <0. 001
ST AL EOR E R A | <0.011 0. 002 <0. 000 20 0.001 8 0.001 2 0.0017
SIS SR A, i 2 <0.011 0. 002 <0. 000 20 0.002 5 0. 000 80 0.001 4
e LA
Mn v Co Ni Cu
TolkZK— RAR WSS 0.001 5 <0.001 <0.001 <0. 001 <0. 001
Tl Z K — IR E RS 0.01 <0.001 <0.001 <0. 001 <0.001
S UK AR A 1 0.011 <0. 001 <0.001 1 0. 000 51 0. 000 30
I AR K E IR RS W 2 0.0105 <0.001 <0.001 1 0. 000 51 0. 000 35

— KW, Nb, O, + Ta, O, A 22.42% Wi AECHI A RS I 11 %0k M e 2 k& s

HEAE W, B & Nb, O, + Ta, 0,2.55% , & 154K
F10 54, NI R 72.49% 5 5 Snd. 27% | &
SR 20 R e A, HIOR 75% 247, % T fE ]
R 8 B IERE, LLAE = 20 000 t B3R Bk = dh T
F, Bt R AE A U 4 T SRS R 2 1 000
Tigt,

45 i BV PT  BUES R N FAS A L ]
WSO AR PR R BV VR A4 IO 19 190 T SR B S - A e 1 2

CPVE SN Vo TN 31 1) -9 G USSR (E
D RERIERITS G/ A AT AU ek X
URBOIE V2 IR R I, 4 Jm SIS AR T L ol
PER, TARREG 22 IABE 75 5L i RCR AN I

4 g

A SCERXT B AT APT F1 WO, 42 7 J5 ¥R AEAE 14 i)
AL SO SRR AT TR B AR A
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Preparation of ammonium paratungstate and tungsten trioxide by
ammonia dissolution-evaporation crystallization process
YANG Na

Abstract: As the product of wolframite concentrate acidolysis, crude tungstic acid can be used as the raw material
to produce ammonium paratungstate and tungsten trioxide. Orthogonal tests are conducted on such processes of
crude tungstic acid as dissolution in aqueous ammonia, alkaline leaching of dissolution residue, evaporation and
crystallization. Comprehensive tests are carried out on the basis of better orthogonal tests and conclusions are drawn
as follow: recommended process flow only adopts dissolution in aqueous ammonia once and that residual tungsten in
dissolution residue is recovered by alkaline leaching. The crude tungstic acid produced from wolframite concentrate
acidolysis by hydrochloric acid is directly subject to the process flow of dissolution in aqueous ammonia, evaporation
and crystallization so as to obtain ammonium paratungstate with 88. 46% ~88.75% WO,. The purity of WO, can
exceed 99. 9% alter roasting. The residue after dissolution in aqueous ammonia undergoes alkaline leaching to fully
recover tungsten. The dissolution rate of WO, in aqueous ammonia can exceed 89% and that in alkaline solution
can be over 10% . The total recovery rate of WO, is over 99% and the direct recovery rate surpasses 75% . After
crude tungstic acid is subject to dissolution in aqueous ammonia and alkaline leaching, tantalum, niobium and tin
are concentrated in caustic dross that can be used as the raw material to recover tantalum and niobium.

Key words: crude tungstic acid; ammonium paratungstate ; tungsten trioxide ; dissolution in aqueous ammonia; al-

kaline leaching; total recovery rate; direct recovery rate



