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Preparation of PSAF-PD composite coagulant and its application in
papermaking wastewater

XIONG Li-li, GAO Li, QIN Dong-ling, YANG Gang" , XING Wei-hong
(State Key Laboratory of Materials-Oriented Chemical Engineering, Nanjing Tech University, Nanjing 210009, China)

Abstract: The coagulant stability and performance of a novel double machine coagulant polyaluminum silicate iron-
polydimethyldiallylammonium chloride ( PSAF-PD) is studied by using single factor analysis method. Then the Box-
Behnken Design ( BBD) mathematical model is used to optimize the preparation conditions of PSAF-PD. The influence of
the conditions on the response value is:n( Al):n(Fe) >w(PD) >T. The optimum preparation conditions are ;2. 33 of
n(Al):n(Fe),0.44% of w (PD) and 41.12°C of reaction temperature. The removal rate of COD, chromaticity,
turbidity , UV s, from papermaking wastewater are 78. 88% ,92. 06% ,96. 07% and 79. 12% , respectively, by using 0. 8
mlL/mL of PSAF-PD as coagulation agent. In comparison with the commercial PSAF, PSAF-PD exhibits higher
coagulation efficiency.
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1.2.1 PSAF-PD ALY % 7 44 4] 45 %
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il T ,500 mL BEFRHAIA 200 mL KA, ik
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Jif =1525,UV,,, =0.38,pH =7.60,C,, =1.650 mg/L,
C, =0.023 mg/L,C,, =0.036 mg/L,
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w(PD)/% B 0.2 0.6 1
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BRa/%  BRER/ % RBRER/ %
1 0 1 -1 82.8837 87.6393 74.7361
2 1 0 1 73.2558  78.5902 68. 732
3 -1 0 -1 88.5271  91.8689 83.4181
4 0 1 1 87.6744  90.1967 84. 4293
5 0 0 0 93.7984  94.9508 83. 8692
6 -1 -1 0 94.6667  96.7869 87.3548
7 0 0 0 92.4031 93.7377 84.2963
8 1 -1 -1 75.9690 79.6393 69. 6835
9 1 0 0 70.7752  75.7705 65. 0902
10 0 0 0 92.9302 93.4918 82. 6286
11 1 1 0 70.0698  74.7213 64. 1052
12 0 0 0 92.7132  94.8689 84. 6498
13 0 0 0 92.3101  92.2295 84.4213
14 0 0 -1 93.2713 94. 623 86.9702
15 -1 -1 1 85.6589  89.6393 79. 3229
16 -1 -1 1 90.0000  92.7869 84. 9806
17 1 1 0  89.3023 92. 459 84.7478
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w5 55 T &, HED S S A s n (AL)/n (Fe) =
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PhEE 8 BE R T R R A 2 B R I A 4 ol
97.71% 97. 81% 90. 88% ,3 41 F-17 W i 55 5 45
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§ MR/ JhEED fEd UVyy/ UV
Nl T T

1 3.91 96.97 35 97.70 0. 041 89.28
2 4.68 96. 37 39 97. 44 0. 048 87.45
3 3.45 97.33 31 97.97 0. 037 90. 33
FME 4.01 96. 89 35 97.70 0. 042 89. 02
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C=C RV C =0 XUk i) 75 B i Ak A4 Fn i i o
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R/ UVysy/
@ (mge pH (ms+  (mg: (mg- (mg:

NTU (abs)
L") em™) LY LY L

57.4 865 425 7.5 2.35 12800 120 129.62 94.42

100 100
90t 2 1
§ 80 2 § 901
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