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Abstract— A new method was studied for the electrochemical production of highly effective polyaluminum chloride
( PAC). In the experiment, it used four aluminum sheets as anodes, four iron sheets as cathodes and AlCl; solution as elec
trolyte. The proper electrolysis condition was found to be in low voltage and high current intensity. Some important fac
tors of electrochemistry and solution chemistry effecting the formation of Alj; were also determined. The liquid product of
PAC with basicity B(OH/ Al) of 2. 4 and Alb more than 709% of the total aluminum was successfully prepared. The re
sults of the coagulation— flocculation experiments show that the PAC prepared by electrochemical process( E- PAC) is
more effective than the commercial PAC and other conventional coagulants in removing the suspended particles and fulvie
acid from water.
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Fig. 1 Simple scheme of reaction pathways in Al solution
by different ways of base addition
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Table 1 Distribution of Al species in the product prepared

by electrolysis method

W DERIE AL B Ala Alb Ale

A E(h)  (mol/ L) (%) (%) (%)
0 0.22 2.46  20.30 66.88 12.82
24 0.22 2.47 16.99  71.70 12.82
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Fig. 2 Distribution of Al species as a function

of the electrolytic time
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Table 2 Comparison of speciation in PAC solutions

prepared by different approaches

BRI BEUREE Al MEIE B Ala AL Ale
(mol/ L) (%) (%) (%)
RV IEC 3PS 0. 100 2.5 15.36 55.38 29.26
bt i 0. 100 2.5 12.48 82.85 4.67
HL A vk 0.225 2.47  16.99 71.7 11.30
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Fig. 3 Comparison of removal efficiency for turbidity
with various coagulants at the same dose

of 107 mol/ L Al
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Fig. 4 Comparison of removal efficiency for fulvic acid
with various coagulants at the same dose

of 10” % mol/L Al
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