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Abstract − This research explored the feasibility of preparing Polyaluminum Chloride(PACl) as a coagulant for wastewater

treatment from recycling AlCl3 solution wasted from pigment production process. Pretreatment process for the wasted AlCl3

solution was conducted to remove copper and increase the Al contents in PACl. Adding the base in the pretreated AlCl3 solu-
tion can produce PACl, resulting in producing a large amount of polymeric Al species. The experimental results showed that

the synthesized PACl contained higher polymeric Al species than the commercial PACl available. The effectiveness of coag-

ulation for chemical wastewater with four coagulants showed that the effectiveness was in the order of the synthesized PACl>
commercial PACl>pretreated AlCl3>alum. When comparing the synthesized PACl to the commercial PACl, the synthesized

PACl was more effective in the coagulation of the chemical wastewater than the commercial PACl due to its higher polymeric

Al species contents.
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Fig. 1. Experimental apparatus for the preparation of inorganic poly-
meric coagulants.

Table 1. Analytical method and instruments

 Item  Unit Analytical method and instruments

 Jar-test  - Jar-tester�(Phipps & Bird, Model 7790-500)
 pH  - pH-Meter (METTLER DELTA 345)

 CODCr  mg/L Standard Methods
 SS  mg/L Standard Methods

 Heavy Metals  mg/L ICPA 61E TRACE ANALYZER (Thermo Jarrel Ash
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Table 2. Composition of aluminum chloride solution after pre treatment
for 5 hrs

Item  Before pretreatment  After pretreatment

 Al2O3 (%)  5.0  8.5
 Al (mg/L)  26,471  45,001
 Fe (mg/L)  1,260  717
 Cu (mg/L)  1,883  1.2
 Zn (mg/L)  16  8.5

Fig. 2. Distribution of Al(III) species for before and after pretreated
AlCl 3.

Table 3. Composition of coagulant

 Coagulant  Al2O3  pH*

 PAC  10%  >3.0 (after 100 times dilution)
 Alum  8%  >3.0 (after 50 times dilution)
 AlCl3  9%  >3.0 (after 100 times dilution)

*This pH measurement was followed by KS sandard methods

Fig. 3. Distribution of Al(III) species for Alum, pretreated AlCl 3, Com-
mercial PACl, and Synthesized PACl.

Table 4. Composition of coagulants by KS standard methods

 Item  pretreated AlCl3  Alum  PACl*  PACl

 pH (1% Sol.)  2.5  2.8  3.2  3.1
 Basicity�(%)  -  -  48  50
 Al2O3 (%)  8.5  7.1  10.2  8.5
 Density  1.19  1.28  1.20  1.19

*Commercial PACl used for Water/Waste water treatment plant

Table 5. Characteristics of the chemical process wastewater

 Item  Unit  TSS  VSS  TCOD  SCOD  BOD5

 W/W Influent Conc.  mg/L  1,240  480  3,468  2,761  1,756
���� �41� �6� 2003� 12�
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