%23 B S W TERREEFR 2013 45 J1
Vol.23 No.5 The Chinese Journal of Nonferrous Metals May 2013

TEHES: 1004-0609(2013)05-1457-06

THHERFMSBIEHES SEHE In()

222 S G RENR1 Y A N SN

(1. R DMK o A Y bkl 5 B R i L [ R AL B0 S R F S84, R 3001605
2. REETKRZ, YL THIFU, R 300160)

B B PP S SRR A L S MRS B R T R SR U AR, 5 R A S AR &
Bebt RO RN S IR AR AR S SO RGBT, 25 R A S B AR 2
FL(A/O)fE—ETu N, 75 A/O=4 IR RAANF (D) & Bk B BHRAWRTUE MK, R ML R
PEREREAR; JRURNE SR A SR RIS IR R o X In(II). Fe(Il). Zn(11) =404y 5k
W5 (D) Fe(IID)H3 20 43 BRRHE IR SR 45 Tl 40, FRHEH Zo(ID K EAFES T3 A MAR, FFENZH
I3 JEORMBOIEAT TAL BE AHERR 56 4 B 110 T4, A Resic IR I I A R

KR In(MD); Hr g R, BiE —Q-23ECILHHR) (P204)

RESES: TF19 MHRFREED: A

In(IIT) enrichment with combining hollow fiber supported liquid
membrane and ultra-filtration process
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Abstract: A hollow fiber supported liquid membrane (HFSLM) and ultra-filtration(UF) hybrid system for separation of
In(IIT) was investigated. The effects of volume ratio(A/O) and flow rate of the stripping mixture as well as the feed and
mixture temperature on the extraction efficiency were studied. The results show that within a certain range, the effect of
the temperature of the system on the extraction of In(IIl) was not notable. In(Ill) in the stripping phase could reach the
highest enrichment when A/O was 4:1. The mass transfer rate decreased with the increase in the stripping mixture flow
rate. The results of tests treating the feed containing In(I1I), Fe(Ill) and Zn(II) and the one containing In(IIl) and Fe(III)
show that the existence of Zn(Il) competes with In(Ill) in extraction. Therefore, in order to obtain the excellent
extraction of In(I1I), it is necessary to remove the competing metal ions in a pretreatment process.
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Table 1
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Configuration parameters of membrane and

membrane module

Module Inner diameter Thickness of
Module
diameter/cm of fiber/mm fiber/mm
1 33 0.8 0.15
2 33 0.8 0.15
Length of Membrane Hydrophilic or
Module ) .
module/m area/m hydrophobic
1 0.21 0.15 Hydrophilic
2 0.21 0.15 Hydrophobic
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Fig. 1

Schematic diagram of integrated extraction and
ultrafiltration processes using membrane contactors: 1—Feed
phase; 2—Mixture (strip and extractant); 3— Ultrafiltration
module; 4—Pump; 5—Valve; 6—Mercury pressure gauge; 7—

Thermometer; 8—Extraction module; 9—Stripping phase
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Fig. 2 Effect of stripping mixture A/O on extraction of In(III):
(a) Extraction of In(Il) in feed; (b) Enrichment of In(Ill) in
strip; (c) Purity of In(I1I) in strip
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Fig. 3 Effect of flow rate of stripping mixture A/O on
extraction of In(Ill): (a) Extraction of In(Ill) in feed; (b)
Enrichment of In(IIT) in strip; (c) Purity of In(III) in strip
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Table 2  Extraction results of In(IIl) in two feeds

. Exaction of Enrichment Purity of
Proportion of

Feed ] In(lll) in ~ of In(lll) in In(III) in
metal ions
feed/% strip/% strip/%
c(In):c(Fe):c(Zn) =
(n):c(Fe):c(Zn) 46.3 31.3 20.5
1:2.5:60
2 ¢(In): c¢(Fe)=1:2.5 100.0 72.0% 92.1
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Fig. 4 Effect of temperature on extraction of In(Ill): (a)
Extraction of In(Ill) in feed; (b) Enrichment of In(IIT) in strip;
(¢) Purity of In(III) in strip
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