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Olen pobe ad 8K Gl 50 BSs  Hg0 Yoo he
o9 el sudd AIL1(VY) Jsua 59 o dose sl
2 sl & iale3T 5o 5o Lajielsly palie (V) Jsas

cnand ot 51wl ¢ spenlians dam 50 Lo e

S oo AlAe rghacs g Jolse :(VY) Jgaa

Levels
Parameter
1 3
pH 1.5 2 2.5 3
t (h) 1 2 4 6
T (°C) 25 35 45 55
Z (Zn/In) 1 1.2 1.5 3

Hinn

RT1I]

i

Aquenus phase Tiima L)y

it 2 iy [ i

Chgtanie pliase In (mgfl)

LT 5 ) il o st sl 58 US S ol Sl i(F) S

S pama i s sla Glaled ) B (VY) Jsas
poisl il 53 (O/A) (T 56 4

No O/A In [%]
1 1 91.50
2 2 89.40
3 4 87.50
4 5 82.40
5 7 76.60
6 9 68.00

O gaeuliiany wiaf 8 —Y-¥
G55 0 (Z) G35 595 Oloee 5 (T) dslae sloa (t) w8
Lo Gused dada Baa b2 K6 bl alb

g oo 5ludings il () saeuliian

Lagiable ] = 5 soliinl o, 00 Ly, GLT:(VY) Jsas

No pH T [°C] t [h) Z [Zn/In] In [%]
1 1.5 25 1 1 46.59
2 1.5 35 2 1.2 45.00
3 1.5 45 4 1.5 52.87
4 1.5 55 6 2 72.13
5 2 25 2 1.5 68.41
6 2 35 1 2 62.22
7 2 45 6 75.52
8 2 55 4 1.2 59.75
9 2.5 25 4 2 90.06
10 2.5 35 6 1.5 79.21
11 2.5 45 1 1.2 69.20
12 2.5 55 2 1 70.89
13 3 25 6 1.2 89.03
14 3 35 4 64.74
15 3 45 2 2 83.04
16 3 55 1 1.5 75.31
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et (gl suel cns Guiliyly e B el V- /VYA
€ od L el ol 1Al 58 S Ll
s el 3 Sl s e L 308 el pe L

o Al sley dag polie (V0) Jsas L9
S il (Lol wesu GaYL @ Qa6 sa
Sy gy byl 4 a8 Lol sad B Jslae
L odnbe)l «S sod oo adaadle ((V0) Jyan Lo suel
Jolse 4 4o b IA ol saids aladl 358 Ll
Lok Gpoide sl SLL e 5oL LSB slls
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olaie ool 4 a0 K oo duulas ool Crnas g Ll
el sael 3 59
Yopt = AY/AOLY/¥Y @)

09 a2l Lol e sl GaaleT alasl L
8o gaae 534S wal s /A4 /YY lale diungs bl yb

‘)GJLAT@DSJJJ‘JJ‘)_Eng(s‘ﬁaé.iﬁ_.\.‘.ul.;n

ol G sresliians slasals gl bl dalad i :(VF) Jsaa

Parameter f S S’ F P [%]
pH 3 1663.72 554.57 1653.05 155.98 59.06

t [min] 3 265.22 254.55 24.51 9.10

T [°C] 3 261.44 250.87 24.86 8.90
Zn [Zn/In] 3 597.76 199.25 587.10 56.04 20.98
Error 3 10.67 55.13 - 1.91
Total 15 279.81 - - 100

[IY] i il sl s s 5 palll Slas e psans o o Sl clas o psans (ol3] 4as0 Bsre i S W F 587 V.S £(VF) Jsaa ,0*

590 2952 b aoaul § gruliians o 5 g0 slasiel )l dag 50l8e :(\0) Jgun

Parameter

Optimum value

pH
t [hour]
Temperature [°C]
Zinc [Zn/In]

3

6
25

2

Yo
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100
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= 80
£
E 70
o /
= 50
1] 1 2 3 4 s
Experimental levels
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— 1)
T w3
E- 51
é 0 /_'J
£ il
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1] 1 r 3 4 L]
Experimental levels

Zinc Powder|Zn/In]

100
—_ p
i 9
£ 80
';:.
g 0
g 60
=1

S0

] 1 2 3 4 s
Experimental levels
Temperature [°C|

100
= 4
£ 90
= 80
e
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3 60
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0 1 2 3 4 5

Experimental levels
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In this study, the solvent extraction and cementation
processes for the recovery of indium from sulfate solution
have been studied. In the extracting step from sulfate
optimum  values
including, pH of aqueous solution, time of contact between
phases, D,EHPA concentration in organic phase and
volume ratio of aqueous phase to organic phase were
obtained 0.8, 5 min, 30%W D,EHPA in organic phase and
3, respectively. In stripping stage, Sulfuric acid was used

of effective parameters

as the striping agent and optimum values of effective
parameters were obtained 5 M sulfuric acid, time of 5 min
and O/A=4. Cementation of indium from stripping solution
was performed using zinc powder. Optimum values of
effective parameters including powder quantity 2 times to
stoichiometric quantity of indium, temperature of 25 °C,
pH of solution 3 and time of reaction 6h were obtained.
Under optimum conditions, indium recovery of at least
90% was achieved.
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