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Comparative Study of Dialysis Membranes and Hydrogels for Extracting Bioavailable Cadmium
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(1.College of Resource and Environment, Sichuan Agricultural University, Chengdu 611130, China; 2.Agro—Environmental Protection Insti—
tute, Ministry of Agriculture, Tianjin 300191, China)

Abstract: In the present study, physical properties of dialysis membranes, D10000 and D15000, and hydrogels, effects of ionic strength and
pH on diffusion coefficients, dissociation ability of metal complexes in two types of membranes, and diffusive boundary layer were studied.
Dialysis membranes had advantages in application, storage and price, while hydrogels were more customization. At low ionic strength (less
than 0.001 mol +L™"), ionic strength had profound effects on both dialysis membranes and hydrogels. With increasing ionic strength , effects
on diffusion coefficients of both membranes by the ionic strength were small. pH had little effects on diffusion coefficients of both membranes
at pH 5~9. The time of Cd complexes to pass through D10000, D15000 and hydrogels was 97.65 s, 109.65 s and 652.25 s, respectively.
Cadmium complexes were more prone to dissociate through hydrogels than through dialysis membranes. The thickness of diffusion boundary
layer of D10000, D15000 and hydrogels were respectively 0.039 ¢m, 0.052 cm and 0.052 cm in the neutral static water at 0.1 mol - L™ of
ionic strength. Influence of diffusion boundary layer on dialysis membranes was greater than on hydrogels, which could not be neglected in
the neutral static water.
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Figure 1 Diffusion coefficients of Cd* in three diffusion

membranes at different ionic strength
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Table 1 Comparisons of physical properties of gel membrane and dialysis membrane
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Table 2 Concentrations of different Cd complexes in original

solution with different ionic strength

EFEEE/ Cd*/ CdOH7 CdANOi/  Cd(NO;), (aq)/ Cd(OH),(aq)/
mol-L”" mg-L7' mg-L" mg-L" mg- L~ mg- L™

0 9.988 9 0.0058 0.0052 — —
0.001  9.9628 0.0056 0.0316 — —
0.01  9.787 5 0.004 7 0.206 9 — —

0.1 8.927 8 0.0030 1.0386

2.3 pH X B R BAIF T

JRFS R CAHRBE R 10 mg- L™, SZ AR &5
2, NaNO; PR PRI 2 58 224 0.1 mol - L7
BT D10000 F1 D15000 (1)EE e B3 HH , pH X}
Cd ¥ 8RB e W 2 iR

R — il
8} k- '
z 7 T "
I S — &
= st -#- D10000
=~ r
=ogb -~ D15000
= 3 A BRI
=
= of
=
QO 1+
1 ettt osetermer eor Ut ST I
5 6 7 8 9

pH
2 AE pH T CHE=FMAE T BRI BRE

Figure 2 Diffusion coefficients of Cd* in three diffusion

membranes at different pH
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Table 3 Concentrations of different Cd complexes in original

solution with different pH

Cd*/  CdOHY CdNOi/  Cd(NO;)y(aq)/ Cd(OH),(aq)/

pH

mg-L?  mg'L?!  mg-L! mg- L™ mg- L™
5 89304 — 1.038 9 0.030 6 —
6 8.9301 — 1.038 9 0.030 6 —
7 89274 0.0034 1.0386 0.030 6
8 88998 0.034 10354 0.030 5 —
9 86214 0330 1.0300 0.029 6 0.016
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