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Abstract: The formation and characterization of high concentration polyaluminum chloride (PAC) with high
content of Al is always researchers interests and goal. In this paper high concentration (Aly= 2.52 mol-L™") PAC
with high Al content (Al,=88%) was successfully prepared by membrane distillation based on low concentration
(Al,=0.208 mol - L") PAC by chemical synthesis for the first time. Membrane distillation process temperature was
controlled with feed temperature at 55 °C and distillation temperature at 20 °C respectively. Two new coagulants
with high content of Al, were used to make a comparison on their hydrolysis behavior and speciation in different
conditions. The effects of dilution ratio, pH and dilution time on Al species distribution were investigated by
Ferron Assay. Experimental result showed that the content of Al, decreased relatively sharply only when dilution
began, after the content change of Al, was little with the increase of dilution ratio and could obtain high content
(Al,>70%) in whole dilution process. pH had some effect on Al species distribution in the alkaline region, the

content of Al, increased but the content of Al, and Al, decreased with the increase of pH in the alkaline region.

Wk 191 . 2008-10-14, Wod& el B 49.2008-11-13,
FE K H AR 4 95 35 H (No.50708109 20577061 1 40673003),

“HIREE R N . E-mail : zhaoew@rcees.ac.cn; Tel :010-62849198 ; Fax : 010-62849198
O (e S VI S o 1 P SO W P 5 [ PR L B2 L



346 Jd Hl fk

A 525 %

The high content of Al, and the low content of Al, could maintain stability in the acidic and basic region. The

effect of dilution time was relatively little, the high content of Al, could exist a long time stability. The results

indicated that two coagulants with significant amounts of highly charged and stable polynuclear aluminum

hydrolysis products are less affected by the hydrolysis conditions and maintain high speciation stability under the

various conditions investigated.
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Table 1 Al species distribution of PAC solutions during MD process
Aly / (mol - L") Al / % Al / % Al / % pH
0.208 1.4 86.6 12.0 5.20
0.489 2.3 86.2 11.5 4.66
0.884 2.3 88.1 9.6 4.32
1.613 3.1 87.0 9.9 4.04
2.520 4.5 88.2 7.3 3.61
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Table 2 Effect of dilution ratio on Al species distribution

Dilution ratio 1 2.3 3 6.5 10.5 19.4
Aly / (mol-L7) 2.520 1.095 0.856 0.391 0.241 0.130
Al 1 % 4.50 4.09 3.86 2.97 3.36 3.00
Al 1 % 88.20 76.83 74.12 71.97 70.75 70.15
Al % 7.30 19.08 22.02 25.06 25.89 27.85
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Fig.2 Al species distribution in dilution process at Al;=2.52 mol-L™" PAC
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