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Table 1

mother liquor

The results of element content in Bayer circulating

Element Si A% Ga Al

Concentration /(mg + g~') 393.84 130.05 258.85 30 838.65
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Fig. 1 Effect of adsorption time on adsorption rate of Ga, V, Si
and Al
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Fig. 2 Effect of adsorption temperature on adsorption rate of
Ga, V, Si and Al
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BT RG & T IR W B R EE 160 1/s) |, W% J I
JE 435 °C, S WA [A] 2 60 min W B 258 Bl AR i I 4t A8
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Fig. 3 Effect of resin mass on adsorption rate of Ga, V, Si and Al
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Table 2 Element loaded on the chelating amine oxime resin

Element Si \4 Ga Al
Content (mg + g™ ") 0.96 0.17 1.36 28.17
2.2.1 BRI B 2K B R R

PIEhER (HCL) k2 (H,S0,) R (H,S0,) (27K
(NH,H,0) Z A AH (NaOH) | 584k #& (NH,CL) 2y i
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925 C,BHE 2 g, i AR TR 20 mL, fig W 24 57 iR v
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NI 4 FTHIER R B IR | i IR 0T S5 1) i R AICR 4T
FEW R IR 80% LA b A HE L AS i W 5 17 Bl e
TR it W A5 R LB, T RS2 ER T Bl 38 YR A WO
NP A B o 25 A i R ) X R 04 i T 8 A A
40% ~50% Z[A], — TR 1) A W SR B8 8k BRARL, A
R o g 1) AR, AR i SRR L SR S 2k
PG T R, J5 2 0 3k kR R O A R, ER R
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Fig. 4 Effect of desorption agent on desorption rate of Ga, V,
Si and Al
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Fig. 5 Effect of desorption time on desorption rate of Ga, V, Si

and Al
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VRS ) 57 A A WO YR P U A A i O 700 %o W o
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502.60 mg/L, fRWIAR P GE SR B BRI A
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Table 3 The results of element content in the desorption solution

Concentration (mg - g”")

Number of cycles
Ga \4 Al Si

115. 66 0 6 388.55 1.76

239.01 0.15 9 458.95 1.29
330.67 0.16 12 466.7 1.53
423.83 0.26 17 411.7 1.93
470.28 0.48 17 014.8 2.42
481.75 0.20 17 735.6 1.29
502. 60 0.25 19 444.75 1.29

490. 04 0.24 20 779.7 1.15

O 0 N N U R W N =

519.99 0.27 20 533.3 1.08

—_
(=}

507.76 0.20 19 646. 85 0.67

2.3 FEFRUAR

LB S T UK, BRI e i 4 500 mg/L 72
Ao DALA L% B e e a3 45 2R W R L A O B 2 2
ik MR ek />, A SR TR T R R R A T 2 T A R
R, 75 X AR W O A T AR IR A B R BRI VR L
AR AF AU AR 5, Ay FL AR e < i 4R 06 v 4 R
AR U 522. 53 mg/ Lo

TBP iR E KW

£ 3 mol/L ()RR 1A 2 T 1A T4 BUR IG5 % 4% TBP
WREE (W B2 ), AE U] f 20 min, 2EHUR EE Ry 25 °C
O/ACHIEL) M 1 2 10, ZEBGAE L5 R UE 6 FivR o

H1 [l 6 RI IR TBP (AR 0 1K, BB S5 VA T
KA ) TBP 43F YR B34 K BRI A BOR Bl 2
B8R, 24 TBP R L4 BOK T 20% J5 55 10 25 BUR 18
97.8% LA I, i 45 1) FE B R I AN & (TBP <40% )
MZG AL A 25 1 LA B0h 20% () TBP /E
PR e tE, 5 2286 L 20% TBP R IFIRE .
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Fig. 6 Effect of TBP concentration on extraction rate of Ga and Al 5 40l
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TEVR EE LA GaCl, 1° TERAFAE ; 20 FR vk i i
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B 7 w7 2 R K BEAIR T 2 mol/L IR 8K A AX IR
I, Bt R R T J3E 39 QB A 26 BGRB8 O, T W B A
PR 1R 2 IR U A R T AR BGHEAT B B 5 ) HGaCl,
- TBP; fR A AR ORAR, A Z ERBRIK LRI . iR
TR R HE TR F 3 mol/ L B, VTR R 1 A ORI B e
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Fig. 7 Effect of HCI concentration on extraction rate of Ga and Al
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Fig. 8 Effect of extraction time on extraction rate of Ga and Al

2.3.4 M (O/A) KM
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Fig. 9 Effect of O/A on extraction rate of Ga and Al
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YBT3 e, i 4 R A R AN 10 s, Ak
RN SR B X8 B 1 A IUROCR A T H Al S 2 BGR . 28
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Fig. 10 Effect of back — extraction agents on back — extraction

rate of Ga and Al
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Fig. 11 Effect of concentration of NaOH on back — extraction
rate of Ga

BEXTRFEBE R, O/A S 10 1, )R ZEHUET [A] Sy
10 min, R FEBUREE N 25 C B0 A BES L 11
ivaes

A 1L AT En, A AL B 0.5 ~ 4 mol/L
BRI R KRR 85.86% ~97.41% , A SA AL 8%
WePEIR 5 600 ~ 6 400 mg/L, 5 (1 ) UK Hi % 2 A
AR B ) 15 R 2218 3G, Y S AR AL Bk BE R 4
mol/L B BRI ZE BRI K F]97. 41% . RAEPGI R
AfbEh Y HGaCl, - TBP [ E [ Ga(OH), |~ , &5
At i i , A B BRI R R AR BRI E
7o
2.4.3 JEBUELBIPM

IR HEI 4 mol/L iy & A AL 8 I ZE TR, A
1.5 mL /KB4 80R 20% 1 TBP, B8 K AR AR, [ 26
HUEE ] 2 10 min, 2 52 7 22 BURH BE X 0 26 BUBR 1 52
M, 25 SR 12 B .

P ] 12 ] 60 S A6 BURH Bb X% S A B 36 5 ) %
INYO/A K 25 B, RZERURIK 96.62% , ZEEE
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Fig. 12 Effect of O/A on back — extraction rate of Ga
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- 116 - R S

P % PG P16 R 45 2% L (H AT 1 29 NaOH HI i, 52 i 85
MRV BE , RO 5 R VR B 5 686. 68 mg/L, 5
S 22 IR AR JE W (500 me/L) M L 2 R 249 10 £,
TERR R 26 A5 038 AH [ o i Y S SR AR B BT T AR 1Y 2
FRE I8 90% o J A WA T ER R Hh AT TE Wl 1
FIAESE = R /b i S A AR, AR D S R BR 1Y
PR o

Bayer liquor (Ga)

[Amidoxime resin adsorption (Ga)|

‘Washing

+~—Adjust H* to 3 mol/L
20%TBP+80%kerosene extraction

Adjust H* to 1.5 mol/L,

+ 4
Raffinate Organic phase (Ga)
4

1 mol/L. NaOH—*| Back-extraction

Aqueous phase (Ga) Organic phase

Precipitation

Ga(OH),
B 13 PR - B — 2B - AR DR itk T2
bl

Fig. 13 Process flow of resin adsorption — acid desorption — ex-

1 mol/L HCI

traction — back extraction to recover and purify gallium
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AT W BfE 251 25 °C,60 min, i 5T iy 4
g I B0 I B SICR e e, SR 3 T 82% o TR i IR
X EA R RO OR  PUME DL o SRR A D fi
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HEA SRR

(2) X 52 fif W 4 45 21 9 BX I U] 20% TBP
(BB 2, 24 O/A 2 1 2 10, 5 T AR I
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96.63% , & A AL B I W BRI B T ik B
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Enrichment of Gallium From Bayer Circulating Mother Liquor by Adsorption
and Liquid - liquid Extraction

MENG Jiejie'*, HE Chunlin'*, LI Jie"*, DAI Wei'*

1. School of Resources, Environment and Materials, Guangxt University, Nanning 530004, China;
2. Guangxi Key Laboratory of Processing for Non — ferrous Metal and Featured Materials, Nanning 530004 , China

Abstract; There are many kinds of impurities ( vanadium, aluminum, silicon, etc. ) in Bayer circulating mother liquor
which would affect gallium purity and electrolysis efficiency. Therefore, this paper proposed a method of enrichment of
gallium from Bayer circulating mother liquor by adsorption and liquid — liquid extraction (TBP) and provide high quality
electrolytic raw materials for electrolytic gallium. The results showed that amidoxime chelating resin had a good selective
adsorption for gallium. When adsorption time was 60 min, adsorption temperature was 35 °C and adsorption resin dosage
was 4 g, the adsorption rate of gallium reached 82% . Acid had a good effect for desorbing Ga from resin. Desorption
rate of Ga reached 75% with 1.5 mol/L HCI at room temperature in 10 min, and the Si and V were basically not de-
sorbed. The extraction results showed that the gallium was extracted by volume fraction of 20% TBP (kerosene as dilu-
ent) in 3 mol/L HCI system. The extraction of gallium could reach 99% , and the aluminum extraction rate was basically
zero. And then Ga was back — exiracted, and back — extraction rate reached 96.63% with 1 ~4 mol/L. NaOH at room
temperature. The concentration of Ga in sodium hydroxide reached 5 000 to 6 400 mg/L without Al, Si and V. Achieve-
ment of the enrichment and purification of gallium was obtained. High concentration gallium solution can be obtained by
combining process of resin adsorption and extraction. Concentration of Ga was 10 times higher than the existing process,
and the solution did not contain vanadium, aluminum and silicon. When obtaining the same mass of Ga( OH),, the acid
and alkali dosage can be significantly reduced, and so do the agents cost.

Key words: amidoxime chelating resin; gallium; TBP; extraction
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