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Abstract

Solvent extraction behavior of Sn(IV) from hydrochloric acid solution was investigated using TBP(Tri-butyl Phosphate) as an
extractant. The experimental parameters, such as the concentration of HCI solution, chloride ions, extractant, and Sn were
observed. Experimental results showed that the extraction percent of Sn was increased with increasing the hydrochloric acid and
chloride ion concentration. More than 98% of Sn was extracted in 7.0 M HCl by 10% TBP. The optimum extraction stages of
Sn for continuous extraction process was theoretically calculated by analysizing the McCabe-Thiele diagram. Stripping of Sn

from the loaded organic phases can be accomplished by NaOH as a stripping reagent effectively and 99.3% of Sn was stripped
by 2.0M NaOH solution.

Keywords : solvent extraction, TBP, Tin, HCI, solder

1. M B oM Falatol] Mgkg Hrlstel Hr|Relr 58l
Al FAel ko] 90-99%%] AL e ug A
FA9 FHog Fagt AL 4 1(Cassner1te AWML B waw FAL Ak D
SnO)o= MEAEE Bol £ F7F 10%% AFS HEgent HEH ke 4o ] ]i—ﬂ o] BE
AR, iols T2 W99 F4Fo) glom iy o) O FHE AYoBRE TS 3] AsA

B 3ot BB £s] ASS Qo FHe & Aguurke $44e) W%M BAY % f5e
ARHE 2 A Ao BRET AW 49 & P s fse 292 @

H
b 1
p
)

o5l A7) AYdogRE Ha¥e A FAL 3
20109 49 28 AE, 20103 59 300 1A el }T; e e eetel e S
20104 689 19 -2 F817] SlelirlE WA 4 HEAACF Sk dnty
*E-mail: jwahn@daejin.ackr o WZEAolu} A1 (Sn0,)olA 4] HZAldlE o

45



46 foetek

Aol A 58 AMEh gike
23 AA7E gasl] ui <§
a9 o|}?

£ Ao s FakgdoA] 40 LojFSol Fot
AL T ATFE AT 49| fulFE)] As
ﬂ_’.}_“—:—: 150]- Zi y_x%ﬂ_t‘sl_o_ _?,]zﬂ Ez%_c_)i o]‘g_g
R FA IFE BHoZ= F3] AFA Ik A
PElolx] grt. FrkgAolx] Fae] BulGZol disiA
£ PC88A,Y Cyanex301,Y D,EHPA” Octylaniline®s
2 FEAE AMEE FER0 g F49 F
Az ek Ardart EEEHAT. B3 Maurice
s 4, ¥ o] e diHedelx TBPE At
23l ol5 F4ro] Eaje wEASYEA,” Inoue 52
ol o] TRE FAENA PC-88AE AME-FH]
Sn(V)e] FEW7)F ol tiFt d7dAE Ud¥s
AokY 2y SjolMe Fakgolol TBPE o) &%
Ao} 7210 283 W) i3k 2o dpAs)
= 98 AlEY g ¥ TBPO 93 F49] 43
2o #g AT Ao A9 golE 4 gl
EI%W £ dFlxe vlnA A, g&ol0] F

F71dolA &A7t 8-0]8 TBP(Tri-butyl Phosphate)

1%0}0:1 F48] guiFEel nR= A AR wig

AR, o] B4 BEFe] Bel 58 X

%f‘é}_iw HE SRS FARle] FEgdoa] 4
IR By - 55 £ Ue 7 AERE 3R
taAl st

Al%%} et
& AR Ao

HN{N‘H

OR ﬂlirll

o

2. MY iy

ALl FAe BujFE As g 71z A

£ 4] fste] mogAS ZAEIGAT. IFH
SnCl2H,08} SnCl,-SH,0F 35% HCIE43 &g
ZE/‘\oﬂ _9_-5]]5],::] 7_}-71— Sn(l) =1} Sn(IV)O] 6]—0 h=d
ol gNog Azt FgAoF AMEEAT. %%%HH
¢l TBP(Tri-n-Butyl Phosphate : C;,Hy,O,Py= Yakuri
pure Chemical Co. oA <=3ted AASHA] 9 AMg
Fﬁbﬂl Table 19 E8]8lety 548 Jepliic). 3
H, F2A9] FXAZE Exxol D-80& AHg-3tga A
71A2l N-Octanols} Sb, Cu, Pb, Age] d-& UFA|<
< AH&sisTh

A9 gulFE 4¥e WA dA F%9 TBPE
1o R EHE gt A9 FEE 233 4
& Z7F 508 EFSial Bl Rl 2087 AEst

J. of Korean Inst. Resources Recycling Vol. 19, No. 3, 2010

TSy ZR

Table 1. Chemical and Physical Properties of TBP

Appearance ' Colorless .
(yellowish when impure)
Chemical formular CpHy,0,P
Density 0.9727 glem®
Average molecular Weight 266.32 g/mol
Boiling Point 289°C
Solubility 1 mL/165 mL of water
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Percent extraction =

Equilibrium mass of Sn in the organic

— ; x 100 (1)
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Fig. 1. Extraction percent of Sn with HCl concentration

([Sn}=1.0g/L,, 10% TBP, O/A=1.0, 25°C).
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Fig. 2. Extraction percent of Sn by 10% TBP with NaCl
concentration ([Sn]=1.0g/L, HC1=2.0M, O/A=1.0,
25°C).
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Fig. 4. Extraction percent of Sn with TBP concentration
([Sn]=1.0g/L, HCI=5.0M, O/A=1.0, 25°C).
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Table 2. Percent stripping of Sn from loaded organic by
various stripping agents (Loaded organic Sn :0.85
g/L, O/A=1.0, 25°C)
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