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Abstract The transformation rule of two kinds of traditional aluminum coagulants in simulated water including
aluminum sulfate and aluminum chloride, and two kinds of polymeric aluminum chloride (PAC) flocculants in
coagulation process and also the influences of turbidity and dissolved organic carbon (DOC) in raw water on the form
distribution of residual aluminum were studied. In the system of low turbidity, addition of Al-based coagulants was the
main cause leading to increase of residual aluminum in effluent water, while in the system of high turbidity, the Al-based
coagulants, especially polymeric aluminum, possessed definite function to remove aluminum. In the coagulation and
sedimentation processes, the total residual aluminum amount of traditional aluminum coagulants was higher obviously
than that of polymeric aluminum coagulants. All the residual aluminum of polymeric aluminum was suspended aluminum.
There existed also colloidal aluminum and soluble aluminum in the residual aluminum of traditional coagulants. The
contents of colloidal aluminum and soluble aluminum in residual aluminum could be enhanced by the increate of turbidity
and the concentration of DOC of raw water.
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Table 1  Al-based coagulants used in the experiment
Al (%)
(mg/Ll) (B) A, Al, Al
Al PAC 608 26 25 114 86.1
Al,  PAC G 1523 24 07 939 54 v v
AICI3-6H,0 4747 0 952 18 30
pH=1, 2h 0.4pm
Aly(S04)3-18H,0 10480 0 965 12 2.3 l
1.2 0.4um
121 ¢ v ¢ ¢
) ICP
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A
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Table 2 Character of coagulation systems
DOC 1
(mg/lt)  (NTU) (mg/L) Fig.1 Procedure for analyzing aluminum species and
0 105 0.7117 relationship between aluminum species
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Fig.2 Turbidity removal of Al-based coagulants in different coagulation system
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Fig.3 Total residual aluminum of Al-based coagulants in different coagulation system
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Table 3 Species distribution of residual aluminum in low-turbidity coagulation system
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
0.4747 0.6436 0.0621 0.5839 0.0988  0.0954 0.5240 0.7849  0.0682 0.6521 0.1058  0.0944
0.9477 05792  0.0477 0.5147 0.0989  0.0927 0.9462 0.6767 0.0752 0.5616 0.0766  0.0646
1.4458 0.5327 0.0518 0.5213 0.1048 0.0725 1.3076 0.6050 0.0628 0.5524  0.0975 0.0725
1.8988 0.5207  0.0456 0.4291 0.1196 0.1052 1.7872 05579  0.0787 0.5334 0.1017 0.0836
2.3735 05330 0.0502 0.4440  0.1055  0.0935 2.1688 0.5644 0.0721 0.4878 0.0939  0.0634
2.8458 05701 0.0493 0.4352  0.1229  0.0803 2.5801 0.5634 0.0861 0.5393 0.1184 0.0754
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Table 4 Species distribution of residual aluminum in high-turbidity coagulation system

(/L) (mg/L) (mg/L)
0.1542 0.6302 0.1052 0.0546 0.0506 0.7101 0.0716 0.0394 0.0322 n.d. n.d.
0.6171 0.6272 0.1109 0.0860 0.0248 0.5577 0.2101 0.1056 0.1045 0.0792 0.0253
0.9197 05945  0.1928  0.1827 0.0101 0.5671  0.2594  0.1327 0.1267 0.0823  0.0444
1.2282 0.5353  0.1536  0.1235 0.0302 0.6729  0.2108  0.1259  0.0849  0.0508  0.0341
1.5368 0.5762 0.1033  0.0957 0.0075 0.8069  0.1498  0.0924  0.0574 n.d. n.d.
2.1480 0.5022 0.1439  0.1387 0.0052 0.5549  0.1966  0.1181  0.0785  0.0435  0.0350
0.1300 0.4077 0.4147 0.3859 0.0288 0.6431 03091 0.2009 0.1082  0.0649  0.0433
0.5931 0.5044 0.3273 0.3256 0.0017 0.6778 0.3203 0.2050 0.1153 0.0634 0.0519
0.9967 0.3672 0.4021 0.3964 0.0057 0.7011 0.2811 0.1883 0.0928 0.0538 0.0390
1.5316 0.3088  0.4156  0.3356 0.0800 0.7609  0.2702  0.1621  0.1081  0.0605  0.0476
1.8521 0.3725  0.3374  0.3074  0.0300 0.7234  0.2695 0.1860 0.0835  0.0518  0.0317
2.2443 0.3440  0.3200  0.2914  0.0286 0.6773  0.2372  0.1471  0.0901  0.0532  0.0370
in.d.
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