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bulk liquid membrane ’ b '
1. Feed phase; 2: Membrane phase; 3: Stripping phase R, =1— & 71 % [krexp(— k1) — kyexp(— k)] (15)
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Fig.2 Curve of change of R;. R, and
R, with time on transport Pb( [ )
Marks show experimental values. Theoretical curves(lines) are

calculated from equations; 1: Rgq; 2: Rns 3: R.
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Fig. 3 Effect of stirring speed on transport rate of Pb( ][ )
1. Stirring speed 200 r * min~!'; 2. Stirring speed 300 r * min~!;

3. Stirring speed 350 r « min~'; 4. Stirring speed 400 r « min !
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Fig. 4 Effect of carrier concentrations
on transport rate of Pb( T )
1: Carrier concentrations 2. 50%; 2: Carrier concentrations 3. 75%;
3: Carrier concentrations 5. 00%; 4: Carrier concentrations 6. 25%

5: Carrier concentrations 7. 50%
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Table 1 Kinetics parameters of Pb( [[ ) at different temperatures

HEE/K k1 X1072/min! k2 X102 /min ! Limax,/min ! Rue J1 1072 /min ! JPx X102 /min”~!
278 0.81 0. 66 136.5 0. 406 0. 268 —0. 268
289 1.72 0. 68 89. 2 0. 545 0.371 —0. 371
298 2.68 0. 94 60. 2 0.568 0.534 —0.534
303 2.78 0. 67 67. 4 0. 636 0. 426 —0.426
308 2.76 0. 63 67.1 0. 625 0. 416 —0. 416
51 o
3 4

Fig. 5 Effect of temperature on transport rate of Pb( [[ )
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Transport Kinetics of Pb( I ) Through Bulk Liquid Membrane Using
PC-88A as Carrier

YU Xiao-jiao', YAO Bing-hua', ZHOU Xiao-de* , ZHENG Huai-li* .« ZHANG Jian-feng’

1. Department of Applied Chemistry, Xi’an University of Technology, Xi’an 710048, China

2. College of Water Resources and Hydraulic Power, Xi’an University of Technology, Xi’an 710048, China
3. College of Chemistry and Chemical Engineering, Chongqing University, Chongging 400044, China

Abstract The effects of stirring speed, carrier concentration and reaction temperature on the transport of Pb( [ ) ion through
bulk liquid membrane were studied with chloroform as membrane solvent and 2-ethylhexyl phosphonic acid-mono-2-ethylhexy-
lester as carrier. The Pb(]]) ions concentrations of feed phase and stripping phase were assayed by atomic absorption spectros-
copy. The kinetic parameters, including apparent rate constants of Pb( ][ ) ion extraction and re-extraction reactions, the maxi-
mum concentration of Pb(]] ) ion in the liquid membrane, the time of the maximum value of maximum concentration of Pb(]] )
ion in the liquid membrane and the maximum entry and exit fluxes of Pb(]] ) ion through the liquid membrane of the extraction
and stripping reactions, were evaluated. The apparent activation energy value is 31. 65 kJ *« mol™! for extraction and 23. 11 kJ *

mol ™! for stripping. The results indicate that good agreement between experimental data and theoretical predictions could be
achieved and the kinetics of Pb( [ ) transport could be evaluated by two consecutive irreversible pseudo-first order reactions. In

this condition the chemical reaction is a procedure of controlled reaction rates.

Keywords 2-ethylhexyl phosphonic acid-mono-2-ethylhexylester; Lead ion; Bulk liquid membrane; Transport kinetics;

Atomic absorption spectroscopy
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