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FAUS AR PO A FH 5 = A0, B DLRR ZE ke i
fify BELBR. RS, 2 pH=10 EA4E, #EH
ST RERRYTYE, AT AT b P8 Je bk, M. Tl 4k 2k
TR BN TSR, WIERE . M SR
DUEAFLA LB WIE RS pH=2.5 A, Hubnt
DA 2 BRAR B T I AP AE . B3R Z AR B w2
B, SHEPMKSER T K TR SOT « Cl %
HERET, BT HBUZAER . ZERORA 2K RE,
1S BRI, Bt R AR R mai s
YI—h 8518 ¥2 (APT).

Ze AR REHGR R SRR ZE G, AT DAYE B 2% 1
R AR R R MR K. SEAA
[, BB EHA ST EE LAY R, 54T
JEAI, 5 T4 L WO RGN . HT R
HEE L ZHEMHRXKE EMTIT, BB IEFE
HHMEMR COT , WA HEHK. AT X

%, 80 FEAK, TBAEFRITR T b R
(70 H 2 ot B B SR B H K
/N YCNHCO; « WO . COF, ik, ARtk
T CO5™ M4 b AR SV iRt , (878 WO§™ phi&E
BUEANH WA, 284 T COZEANRER, R
AR TATHU R EEN T — SRR (1)),
M KRR T RS . N — P s g
HUAHS NHMHCO; AL, HT HCOs 5HHUAHM
SEAART WO, HHREE TR, TR R R
(RS E(12)) 0 Bl S 5 A2 ER D) 75 22 55 Bl v v e
A LA F1 31 HCO, # NaOH H Flfh CO5™ - 1M
HF CO3 SHNUMIISEM /It WO~ 53, A U XK
ST RERMEE ), H3ENE — AR (LR
(13)). BEN 21 L5, A LEERAS B EAT R NAT
I8, L ZAEE AT FE A NS T Lol R AR,
(R4N),CO;(orgytNa, WO, (aq) =

(R4N), WO, (org)tNa,CO;(aq) (11)

(R4N), WO, (org) + 2NH,HCO;(aq) =
2R 4/NHCO;(org)+(NH,), WO, (aq) (12)

2R ,NHCO;(org) + 2 NaOH(aq) =
(R4N), CO;(org) + Na,CO;(aq)+2H,0 (13)

3.3 $5{ENE

B G R R S A — AN EL L TP RS A 5
X T3 B o SO TR I DRI ) R i H
.

WIRTATA, 450 Tk ¥ = 2 A M A e
PiFd . BT R M BRI 22 A 45 S W R N, R
BB s R, BT Mo JEAR FRBE R ]
FEAR, XPEBERET T Mo 1S EIRME, it
KAE Mos T S &+, Mo+ %5 5 KR %
BUR W, M R Mo FISH™, AR & Mo i i
&, HEFOVHBESY . SRR G B 5 ik
GBI BT, X Mo T2HIF RIRMEEH %A .
7 W7 AR B B 7 T (B TR R A &) b EE
AR TS, ORI ERERIZ H, ik FE A3 4 4H LA AT
WA NEW, B LSRR T e, DRIt R EH 1 1)
AT . (HEEE IR R R, B HaiH
IR, BEEZASENEREAR, BSETERT
BHI A R B TE, BRAH IS5 ORI E

RSO T Ao ] e AR, 3 T ol ) R e 1)
gh SR R S R, B R BN L =
BRAL BT TR o =B BH DT V2 A 7 53 B VA
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Fig. 6 Flow chart of conventional tungsten extractive
metallurgy process of China
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Fig. 7 Flow chart of modern tungsten extractive metallurgy process of China: (a) Alkali process; (b) Acid process
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Status and prospect for tungsten resources, technologies and
industrial development in China

ZHAO Zhong-wei'*, SUN Feng-long"*, YANG Jin-hong?, FANG Qi%, JIANG Wen-wei’,
LIU Xu-heng', CHEN Xing-yu', LI Jiang-tao'

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. Xiamen Tungsten Co, Ltd., Xiamen 361026, China;
3. China Minmetals Corporation Chenzhou Diamond Tungsten products Co., Ltd., Chenzhou 423037, China;
4. Hunan Key laboratory for Metallurgy and Material Processing of Rare Metals,
Central South University, Changsha 410083 China)

Abstract: With the continuous development of tungsten metallurgy during the last 70 years, China tungsten industry has
transformed from small and weak to big and strong. Especially, in the last forty years since the China’s reform and
opening-up, China has achieved substantial progress in refractory tungsten minerals decomposition, energy conservation
and environmental protection. The tungsten metallurgy was used to pyrometallurgy due to the imported technical
fundamentals of sintering soda method. Since the China’s reform and opening-up, through the long-term theoretical study
and the practice research, Chinese metallurgists have developed a series of hydrometallurgical processes which are
suitable to domestic resources status and industrial demands, including mechanical activation and alkali autoclave in
alkaline decomposition, the alkali ion exchange and acid solvent extraction for purification and transition, resin
adsorption and selective precipitation in separation of tungsten and molybdenum similar elements. Different
combinations of technical methods have resulted in different process routes. After entering the 21st century, the “mixture
of sulfuric and phosphoric acid process for the extraction of tungsten™ started to be applied because of the resource
utilization and environmental protection. Through the combined efforts of tungsten metallurgists, China’s extractive
metallurgy of tungsten is at the world’s leading level now, and it would develop towards efficient utilization of minerals,
cleaner process and deep separation of impurities.
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