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Removal of cadmium from wastewater by
complexation-ultrafiltration process
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Abstract: The treatment of wastewater containing cadmium ions by complexation-ultrafiltration was studied using
copolymer of acrylic acid-maleic acid as the complexing agent. The effects of mass ratio of polymer to metal (P/M), pH,
concentration of the added salt, transmembrane pressure (TMP) and processing time on retention(R) of cadmium ions and
permeate fluxes were investigated. The results indicate that the retention of cadmium ions depends strongly on pH and
increases with the increase of pH at a certain P/M, and increases with the increase of P/M value under a certain pH value.
The retention can reach over 99% at pH of 5.8 and P/M of 6. The retention of cadmium ion decreases slightly with the
increase of sodium chloride and sodium sulfate concentration at pH of 3—7, and decreases with the addition of seignette
salt at pH less than 5.8.
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Table 1 Main parameters of hollow fiber ultrafiltration membrane
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Fig.1 Scheme of experimental apparatus: 1—Thermostatic
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water bath; 2—Reservoir; 3—Pump; 4—Valve; 5—Mercurial

nanometer; 6—Membrane module
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Relative molecular Membrane area/ Inside diameter/
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mass cut-off

Outside diameter/ Effective length/
mm mm mm

UEIP-503 Poly (ether sulfone) 20X 10°

0.8 1.2 260
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Fig.2 Effect of P/M on rejection rate of Cd*"
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Fig.3 Effect of pH on rejection rate of Cd*"
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Fig.4 Effect of NaCl concentration on rejection rate of Cd*"
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Fig.5 Effect of Na,SO,4concentration on rejection rate of cd*
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rate of Cd*"
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solution temperatures

3 Zig

b=}

1) f£E—% P/M T, pHHEEHm Cd A%
B, W pH (EM 3 8K H] 7 1, Cd A 2 R B
% pH M HIBE Ny . 24 P/M=6, pH>5.8 I, Cd*"
RIS SE AR

2) f£—E PIM YU, #EF% R B P/M A1)
KM 4 PM ALK T I SYER, B % R A3
Kt TIGE.

3) YT AEAE NaCl F1 Na,SO, v, Cd* 8k
R AN AR pH<<5.8 I, AT RN A7
FEALE Cd™ [k B R AT T R F%

4) H PMA-100 fE45 5, #AEEIRE 7T
P/M /N, H B FRYG YA, & — PR BEAR 2 5 711

REFERENCES

[1] SR8, R 2, H400C, 3 0T, AN FEe XG5
B I GBI E]. TP R R AR BARELERR, 2009,
40(1): 12—18.
GUO Zhao-hui, SONG lJie, XIAO Xi-yuan, HUANG Hong,
MIAO Xu-feng. Availability of heavy metals in contaminated
vegetable soils from the vicinity of non-ferrous metals mining
and smelting areas[J].
Science and Technology, 2009, 40(1): 12—18.

[2] OSCAR P, TOHJI O, KAZUYUKI T, YOSHIAKI U. Theory and

practice of the removal of heavy-metal ions by their precipitation

Journal of Central South University:

as ferrite-type compounds from aqueous solution at ambient
temperature[J]. Metallurgical Review of MMIJ, 2001, 17(2):
137-179.

[31 AROUA M K, ZUKI F M, SULAIMAN N M. Removal of

chromium ions from aqueous solutions by polymer-enhanced

[4]

[10]

[11]

ultrafiltration[J]. J Hazard Mater, 2007, 147(3): 752—-758.
CORNELIU C, GRAZYNA Z T, AGNIESZKA J. Removal of
cobalt ions from aqueous solutions by polymer assisted
ultrafiltration using experimental design approach. Part 1:
Optimization of complexation conditions[J]. J Hazard Mater,
2009, 169(1/3): 599-609.

TRIVUNAC K, STEVANOVIC S. Removal of heavy metal ions
from water by ultrafiltration[J].
Chemosphere, 2006, 64: 486—491.

SEZIN I, LEVENT Y. Effect of ionic
complexation of polyethyleneimine (PEI) with Cd*" and Ni*" in
polymer enhanced ultrafiltration (PEUF)[J]. Desalination, 2006,
200(1/3): 288—289.

BRI E. 2% S — R B R S BT ROR MO RS E ST D). Kb
K, 2006.

ZENG Jian-xian. A novel coupling technology of complexation-

Changsha: Central South

complexation-assisted

strength on the

ultrafiltration and its models[D].
University, 2006.

GB/T 20975.6—2008, % (K1l 5 JHE L1 IR BO G LS).
GB/T 20975.6—2008, Determination of cadmium content-Flame
atomic absorption spectrometric method[S].

SIYANYTSYA V, KOCHKODAN V, GONCHARUK V. Natural
organic
ultrafiltration[J]. Desalination, 2008, 223(1/3): 91-96.
MREED, SRR, VPR R, 2GR ISR G L FE AL
PEKI]. BERHA 4R, 2009, 29(1): 69-72.

CHEN Gui-e, ZHANG Hai-bin, XU Zhen-liang. Treatment of

industrial

matter removal from water by complexation—

GLUER

wastewater containing tin using complexation-

ultrafiltration coupling process[J]. Membrane Science and
Technology, 2009, 29(1): 69-72.

WRBE, WAL AR A R AR Cd R K K
FUI]. Ak 2 TR 24, 2008, 22(5): 883-888.

ZENG Jian-xian, YE Hong-qi. Removal of cadmium ions from
simulated wastewaters by the coupling technology of
complexation-ultrafiltration[J]. Journal of Chemical Engineering
of Chinese Universities, 2008, 22(5): 883—888.

ALPATOVA A, VERBYCH S, BRYK M, NIGMATULLIN R,
HILAL N. Ultrafiltration of water containing natural organic
matter: Heavy metal removing in the hybrid complexation-
ultrafiltration process[J]. Separation and Purification Technology,
2004, 40(2): 155-162.

ALIANE A, BOUNATIRO N, CHERIF A T, AKRETCHE D E.
Removal of chromium from aqueous solution by complexation—
ultrafiltration using a water-soluble macroligand[J]. Water
Research, 2001, 35(9): 2320-2326.

TR B, VPR R G- uE R R A B G b KT
22T, 2004, 32(3): 54-58.

ZHANG Yong-feng, XU Zhen-liang. Treatment of wastewater
containing heavy metals by using complexation-ultrafiltration
coupling process[J]. Chemical Engineering, 2004, 32(3): 54—58.
JAVIER L, PEREZ A, CANIZARES P, LLANOS J. Copper
recovery by polymer enhanced ultrafiltration (PEUF) and
electrochemical 2008,

323(1): 28-36.

regeneration[J]. Membrane Science,

(4mig  FTHBLD)



