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RsN + HCl < R;NHCI (2)

2R;NHCI + MCL3~ <> (RsNH):MCL, +2C1- (3)

(d) HHEREYHFIEBA BC I HL

(e) 7EBLEHH F0E 4K LR 1 & £ AR BN .

(RsNH):MCL +2Ac™ <

2RsN + MCl?~ + 2HAc (4)
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Fig. 2 Influence of HCIl concentration on the extraction of
Cd** and Zn**
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Fig. 3 Influence of NaCl concentration on the extraction of Cd**
and Zn** (in presence of 0. 5 mol - L-! HNO;)
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Fig. 4 Influence of KBr concentration on the extraction of Cd**
and Zn** (in presence of 0. 5 mol - L~' HNOs)
£1 EFD HNO; REMM . XLEEAFHER
Table 1 Influence of HNO; Concentration in Feed Phase on
the Separation Factor of Cd** and Zn**

HNO; concentration

in feed phase / {(mol - L"') separation factor (fex)

0.02 8.58
0.10 11.1
0.30 16. 8
0.50 19.1

Feed phase: 0. 89 mmol + L' Cd**, 1.53 mmol « L~ Zn**, 0.1
mol - L™' KBr, 0.5 mol + L' NaCl and various concentration of
HNO»

#2 B BrrREMNE.SSBEEFHER
Table 2 Influence of Br- Concentration in Feed Phase on
the Separation Factor of Cd** and Zn**

Br- concentration

in feed pl / (mol * LY separation factor ( Bsx)

0.02 7.28
0.10 11. 1

0.30 8. 64
0.50 8.08

Feed phase: 0.89 mmol < L' Cd**, 1. 53 mmol - L-' Zn®*, 0.1
mol * L~! HNOs, 0.5 mol * L-' NaCl and various concentration of
Br-
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F3 =ofoh/EEHHAMRENR H' RENEL
Table 3 Variation of H* Concentration in Feed Phase and

Stripping Phase at ¢ =0 and after Transport of 9 h

TNOA . H* concentration in pH in
concentration . d phase / {(mol * L~')  stripping phase
/ (mol - L")
t=0 after 9 h t=0 after9h
0. 04 0.42 0. 415 7.24 6.39
0.07 0.42 0.412 7.24 6.35
0.10 0.42 0. 404 7.24 6.22

Feed phase : 0.89 mmol * L-' Cd?*, 0.1 mol - L™! KBr, 0.5
mol * L=' HNOs. 0.5 mol * L.-! NaCl
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Fig. 5 In( C./ Co) vs time for the transport of Cd** and Zn?*

through HLM system

Membrane phase (B, C) : pure kerosene

Membrane phase (D): 0.1 mol - L~ TNOA,

10% (V/ V) ROH, kerosene

Feed phase (B, D) is similar to that of Table 3.

Feed phase (C): 1.53mmol * L' Zn?*, 0.1 mol -

L-* KBr, 0.5 mol - L' HNOs, 0.5 mol - L' NaCl

R4 U, EHEBRT, BB ERRUE KX
TENBERBHEBEIBR SFNBEREN
25, REA SR ER HHEERRE,

R4 BB A RENR. FSERMOED
Table 4 Influence of C1- Concentration in Feed Phase on
Permeability Coefficient

Cl- concentration in feed permeability coefficient / (cm - s7')

phase / (mol * L-") Ccd?* Zn?*
0.5 1.30x10-? 3.53x10"*
1.0 1.90x10"? 2.53x10°*
1.5 1.91x 103 3.91x10°*

Feed phase (Cd®*) is similar to that of Table 3. except Cl-.
Feed phase (Zn®>*) is similar to that of Fig. 5{(C) except Cl-
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Fig. 6 Change of recovery percentage of Cd** and Zn®* in
stripping phase with time
Feed phase: 0.89 mmol - L' (0.1 g+ L-') Cd*",
7.65mmol - L' (0.5g-L"") Zn**, 0.1 mol - L™!
KBr, 0.5 mol + L-' HNOs, 0.5 mol - L-' NaCl
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Table 5 Influence of Carrier Concentration on Separation
Factor of Cd** and Zn?

TNOA concentration / (mol « L") separation factor ( BuLu)

0.04 0.97
0.07 17.3
0.10 45.2
0.12 45.5
0.16 46.3

Feed phase: 0.89mmol + L~' Cd**, 1.53m mol - L~" Zn?*, 0. 1
mol - L-! KBr,0.5 mol -+ L-! HNO3.0. 5 mel - L-' NaCl
Fo6 MEBBMAMREIEHLN TNOA RE
Table 6 Comparison of the Uptake of TNOA into the Feed
Phase and Stripping Phase

Cl- concentration of feed TNOA concentration / (mg * mL~')

phase / (mol - L-') feed phase stripping phase
0.1 0 1.0x10°*
0.5 0 3.2 x10-*
1.0 0 3.7 %104

Stripping phase: 0.5 mol - L' CH:COONH.
Feed phase: 0.89mmol - L=' Cd**, 1.53mmol - L' Zn**. 0.5

mol + L~! HNOs and various concentration of Cl~*
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Study on Separation of Binary Cd () and Zinc () by a Tri- n-octylamine-Secondary
octyl Alcohol-Kerosene Hybrid Liquid Membrane

LIU Xin-Fang HE Ding-Sheng® MA Ming WANG Shu-Mei
( Chemistry and Chemical Engineering College of Hunan Normal University, Changsha 410081)

In this article, the separation of Cadmium (I) and Zinc (I) from wasted water by a Tri- n-octylamine(TNOA)
-secondary Alcolhol (ROH) -kerosene hybrid liquid membrane (HLM) system was studied. The influence of Cl-,
Br-, HNO; concentration in feed phase, and TNOA concentration in membrane phase on transport and separation
were determined through extraction experiment and membrane transport process. The experiments demonstrate that
Cd (I) can be transported selectively from the binary Cd (I) and Zn () solution and that Cd () and Zn (II) can be
separated well. The experiment indicates that the transport percentage of Cd (II) exceeds 92% and Zn (Il) is only 3%
when concentration ratio of Cd (I) to Zn (I) is 1 to 5 in feed phase after transport of 21 hours. Theory analysis shows
that double solid membranes of HLM can be treated as a single membrane with twice the geometrical thickness of the
polymer support. The uptake of TNOA content from membrane phase into feed phase and stripping phase is de-
termined. The experiments show that HLM can prevent TNOA from loss out of membrane phase and prolong the

lifetime of liquid membrane.

Keywords: hybrid liguid membrane cadmium zinc tri- n-octylamine
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