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Table I Components of raw material

o PEVD | gy e
In 2.5~ 4.0 As 2.5~ 3
Sh 4.5~ 21 Ag 0.7~ 0.8
Sn 3.5~ 4.5 Fe 15~ 30
Ph 4~ 4.5 Ge 0.05~ 0.07
Cu 4~ 6

D B s HCL R 4 5. 5~ Tmol/ L.

Wri5 B H#A: 2000- 10-09; 21T B #A: 2001-02- 18
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K HCL R KZAE 5.5~ Tmol/ L, CI ik
JEEIL 200 g/ L, fi (A& )8 48 5 IR IE &L
LR R OT E I NS48 Ag. TR K
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P& In 8 T2WFE . FAD 3RO B K 48 8K 5 ik i
(Ag Fe \As Sb .Cu) »TBP I [EAAZH{(In .Sn Sb .
Cu As) =B KA (In 5 Sn Sb 73 5) -
Paoa X AEAL In ~ FEBCE e In =50 In. LT
A% AL fh, In A2 30 w > 98. 5%, BRI
#90% LA b, [N R T St S Jm Ag . WERAE
PR .,

3 RKHFIT

TENEBR I I Bk B TR R JETE 15~ 30 g/ L,
T 2 AT 0 UL As( TID, MOBR P 10k
BT AR Fe™ RS . F* “FE LI TBP
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Fig. 1 Flow scheme of extraction rec
3.2 TBP AU F B HL
3.2.1 TBP %Iy

Bl 40 8k s A 5 5 R ] TBP A HL . 5t %
B, BT IS0 R HCL R FE 39 0, TBP X In [F)%E
IR B &, M HCLHR Sy 4. 6 mol/ L 1, In [8)
RECRIE R 97% , R ILA T2 HCL R ¥ HI7E 5
mol/ L Zr Ay . ZEHUS Al AHLAH 50% TBP +
8% 1E T+ 42% i FHEL Vol Vo= 2.50 1, iR

wery of indium from waste water

22 45 ARW: fE HCL R &R, TBP AMHAEEY
In, 1 HL[A IS %550 Sb Sn Cu As 28765, T LL TBP
R AR W AR .
3.2.2 M REI

TBP L In (HIFIATHLAH, I HCL 20 B
SRR, B, HCLIREE 0. 28 mol/ L, 55 Bt
Y, HCLIRPE 2. 87 mol/ L, #IEL Vol Va= 4

5

s ! R o 3, AN TA] 4.5 min, WhJE 25~ 35°C, ilH 451
AR IS 1A] 3 min, #E 25~ 35 °C, PU 2430 it 2 H, W3
In (IAEHUE( Rg) ik 99. 44% , i 45 L% 2.
% —— 23 HOUZFIL R
2 TBP ALK Table 3 Analytical results of elements from
Table 2 Analytical results of elements from back extraction with HCI
- e TBFI"-h:iIT-(-%nl cxlra_(rfi:m . E O (gL ) R A
)'Lui‘Ji'\ =3 hlif‘& *i‘-JJ'\.(& 9’ (].‘,"I: ] Ryl % EL TRP Ill H'{I‘HL’H!I“ Rl %
El T W o 24 45
Pleel”) —% =% WH % =% WH In 5.23 0. 096 98. 16
In 2.34 1.04 0.20 0.013 55.56 91.45 99. 44 g 005 < 58 S 1o
sh 4.08  1.91 0.37 0.057 53.19 90.93 98.60 > ' ' '
Sn 4.09 1.92 0.40 0.079 53.06 90.22 98.07 Sn 8.82 8.60 2.49
Cu 8.07 4.51 1.18 0.68 44.11 85.38 91.57 Cu 16.63 6. 58 60. 43
As 2.10 0.84 0.16 0 60.00 92.38 100 As 2.42 0.70 71.07
@ JE b HCLHHEE N 5. 4 mol/ L, 55— 2 A i A 47 .
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2. 87 mol/ L [#% HCL, 43 Bt 21, 47 98% LA I

I In 5 G878 Cu As #RZEHUF K, {f In 5 Sb .

Sn f32IWIE 005 .
3.3 Paa A I 214K B e AL
3.3.1 PyaZEHLAlIAL
TBP e AH In I, HCLIKREE R 1.7~ 2.3

mol/ L, In [y 8~ 11 g/L, 554 Sn Sb Cu .

As ZETCH, i K] Popg B — D2 4tk . T
TBP RAHL In W 4.2 g/ L Fe, 2L K4 LA

Fe** TERAELE, ¥ HCl 2 mol/ L 84, kG it it

HORIRRRE IS, A iR Paa BEHX IntY | R56 2 W],
In [PIAE R BE A7 I HCL IR BE T B i e
feir, A S8 Pogs A2 HY In (FIRR BE 4% Ml 7E 0. 3~ 0. 4
mol/ L . ZEHUGAF: ATHLAH 309% Paga+ 70% K,
ML Vol Va= 172 ZZHUA] 3.5 min, )% 25~

35°C, WY AL, In (RASHAIL 98% LL L, i
RERNK 4.

a4 Pu L RY

Table 4 Analytical results of In from Pagy extraction

HING A RRW I
PIn) /(g1 ) Rl %

0.86 77.01

0.18 95. 19

I 0. 065 98. 26

T ek AT A MK i A IR W B ) 2R

O P HCLHREE X 0,35 mol/ L, P(In) 4 3. 74 o/ L, 85— 442
HEAAML BT

8.3.2 JRAEHUHN

Pooa M AT HLAH R H] HCL [ 2500 In . Je A< HY
Ak AU 6 mol/ LHCL FHLL Vol Va= 10: 1;
[ KLU ] 4.5 min, DU AR . GRG0 L5 5 N 1R
AHUAH O(In) 3 7.5 ¢/ L, ZTATHLA O(In) 25 0. 011
g/ L, REBGE O In) Jy 74. 89 ¢/ L; 1154 In [z
R (Re) N 99. 85% . [ A 14y M
74.89 /L In, 3.5 g/L TFe; 2.5 g/ L. Sb, 0. 026 g/ L
As,0.061 g/ L Sn,0.01 g/L Cu.
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U5 I H0, %4k, f# Fe®* %Mk Fe'™* , SR )5 H
NaOH i pH, 1 [ 3 pH & 3~ 3.5, &4# Sn .
Fe™ As Sn KR UTSE R 251 . b 38 )5 % %0
HCL{f pH [ % 1~ 1.5, Fii#E] 55~ 65 C, HEEIR
E In, M pH B 1~ LS TFE S B, In (05
PRI 99% LA L, Pogy R A HUIR AL B 2% VB AR
B In RIS Ny 98, 59% .

PERRE W U AR, SR JEDE TS, 7E
Vo mma R o N, H R R, T LIRS
w (In) > 98% [FAHLHA ™ i, 220 Zn \Pb .Sb Sn 7E
SoF R IS 24 A 11 6 v N Bl 4 ok 2, i 4 i 0
FEIICR 98% . LA~ FEA TR (w) M-
In 98. 68% , Pb 0. 36% , Zn 0. 03%, Fe 0. 014% ., Sb
0.024% ,Sn 0. 098% , As 0. 03% .

CEEZ T MR TBP A HUBL In IARRUE N
99. 44% , JZ HHUH 98.16% 3 Paos BEHLEL In AL HL
K 98.26% ., JZ ATHUF 99. 85% ; Pooy X AL BR
Z BERRCEL R 1o I THCR 98, 59% 5 i 4 4 47 45 [l
W 989, In LS RO Ky 92.53%
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8 Ik TR 50 TR B, FE 58 S Ak 2810 B i 1 /K
TR TBP Z2HUE 46 In, Pags 24k [P In () T2
RIS AT, JE AN R TR K
LV RS .

@TBP JL[FAREHL, %3 P R A5 B, Pags 41
AL, T In 5 Sh Sn Cu Fe As Ph 250 #%#
(53 85, AP Fa bRk, In (ORI T 90% .

@) B S ACHL, AN A5, 2 ROk Th i1
Kt .

@ MK R I 17 () B, K S o Jit B [
W T HELRAR . EUAE AR EL S Sn B BE2y A IR
Sh 5 Sn, 1E Paos2liAL B[RS 73 Cu Fl Ge

GAs /T AT 08k 5 I8 5 AT HL
AR A FRT B T T 5900 5 900 T A SR 1) D s DA B
Poou BB A A4 . T RES 20 P AR BE, 2K 4%
WA K RS DT A b HE

® B/ Ph i 4~ 4.5 g/ L, (T AN In
IR, BT AA T2 RAEH 18, A LUGIEE .
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A Study on Recovery of Indium from Wastewater
by Solvent Extraction

LIANG Guanvyie, LI Jia-zhong
(Institute of Application of Mineral Resources Guangdong Province, Shaoguan 512026, China)

Abstract: A new hydrometallurgical technique has been developed to recover indium from wastew ater by sol-
vent extraction. T his techniaue involves stens of reducine vurification. T BP solvent exiraction. selective back
extraction, further purification by dr(2-ethyl hexyl) phosphate ( Pp4) extraction and back extraction with
HCI, replacement of indium by zinc plate and smelting. The qualified raw indium product with mass fraction

of indium > 98.5% can be obtained by this technique. The total recovery of indium is > 90%.

Key words: indium; extraction; separation; tributyl phosphate (TBP); dr(2-ethyl hexyl) phosphate ( Pag4)
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