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Pretreatment of phosphorus industry flue dust for
gallium extraction

XU Ke, DENG Tong, CHEN Jiayong, DAI Yurjie, WANG Jing
( Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: The gallium of apatite is found to be concentrated in the flue dust when apatite is reduced to produce yellow phospho-
rus in electric arc furnace, which makes the flue dust a valuable gallium resource. The new technology proved is to introduce a
pretreatment process to enhance the extraction of gallium from phosphorus industry flue dust. The flue dust is slurred, then treated
with concentrated sulfuric acid and cured for a period. The gallium in the dust is converted into soluble compounds after the pre-
treatment and ready to leach in the subsequent leaching process. The chemical and mineralogical changes occurred during the pre-

treatment were investigated to further understand the process, and the parameters of the pretreatment were examined and optimized.

About 90% of the gallium can be extracted from the flue dust in this way.
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Table 1 Compositions of flue dust

(mass fraction, %)

P05 F CaO ALO; Fey03 K»0

26. 320 4.190 14. 900 3.420 2.200 8.890

Si0, S MgO Zn0 Na Ga

17. 640 0.420 0.630 4. 640 0. 620 0.053
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Fig. 1 SEM and surface scanning of

gallium and phosphorus of flue dust
(a) —SEM of flue dust;

(b) —Surface scanning of Ga;
(¢) —Surface scanning of P
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Table 2 Effect of flue dust size on

gallium extraction

Size of flue Ga extraction ratio/ %

dust/ Hm wiea s 100 C 150 C 200 C
< 500 0.053 3 82.46  85.27  89.16
< 100 0.053 1 84.42  87.50  89.55
< 40 0.053 8 80.21  89.58  90.09
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Fig. 2 Effect of water added in

pretreatment on Ga extraction
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Fig.4 Effect of sulfuric acid in pretreatment
on Ga extraction ratio
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Fig. 6 Back scattering images of

dust treated with sulfuric acid
without curing and its B zone

FEARIR AT RE T, B IR Tl S B E
BE— BRI R AR RN B R AR A R T o
WIRIRAY RO FE, SRR B2 3R .
B ES LR & B, RIRS AR RN AL
IR R E5 A R REW A R 5 A B AU RE— 2B 1R
HIE 7 o B XA IGR I AT AL, B XM 5 A
B, B XGFR A TCRELE, b mHERT R4



14 B 6 3]

VAl AR SR R AR SR AR A AL 2

* 1029 -

K7 BXERIICEMSICEE DA

Fig. 7 Distributions of S and Ca in B zone
(a) —Element S; (b) —Element Ca
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Fig. 8 Back scattering(a) and S distribution( b)

of dust treated with sulfuric
acid after 2 h curing
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Fig. 9 XRD patterns of residues
from leaching of cured dusts
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