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Preparation of a composited cationic flocculant based on
polyacrylamide
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Abstract: A new type composite flocculant PDAC was prepared by in — situ modification of blend composed of
acrylamide ( AM) microcrystalline cellulose ( MCC) and attapulgite by dimethyldiallylammonium chloride
( DMDAAC) with 2 27 — azo bis 2 — methylpropionamidine dihydrochloride as initiator. Effects of different
reaction conditions on turbidity removal result were examined with artificial prepared kaolin — water suspension
as the simulated turbid water for testing. Results show that with the mass of AM as the standard basis when the
initial solid dosage is 20% the DMDAAC dosage is 40% the dosage of initiator is 0. 3% acid the activated
attapulgite dosage is 60% MCC is 80% the reaction temperature is 60 °C and the reaction time is 7 h the
flocculation performance of PDAC is better and the turbidity removal rate achieves 96.37% which is better
than that of sample without use of DMDAAC. Further stability test result shows that the storage stability of
PDAC is improved to some extent after the addition of DMDAAC.
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Fig. 1 FT -1IR spectra of PDAC and PDAC -0
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Tab. 1 Effect of dosage of DMDAAC on the turbidity removal

DMDAAC 1%

0 20 30 40 50 60

/% 91.24 93.13 94.03 95.12 93.78 87.64

2.2.2
AM DMDAAC
40% MCC 80%
60% 0.2% 60 °C
7h
2 o 2

2 PDAC 20% o
2

Tab. 2 Effect of initial solid content on the turbidity removal

1%

10 20 30 40 50

/% 91.49 95.12  95.07 94.12  92.01

2.2.3
AM 20%
DMDAAC 40% MCC 80%
60% 60 C 7h
3 0 3
PDAC
0.3% 96.37%
3

Tab. 3  Effect of dosage of initiator on the turbidity removal

1%

0.1 0.2 0.3 0.4 0.5

/% 94.13  95.12  96.37 95.34 93.13

2.2.4
AM 20%
DMDAAC 40% MCC 80%
0.3% 60 °C 7 h
4 . 4
60%  PDAC
96.37%;
PAM .
4

Tab. 4  Effect of dosage of Pal on the turbidity removal

/%

20 40 60 80 100

/% 93.57 96.23 96.37 92.91  90.83
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2.2.5 MCC 7
AM 20% Tab.7 Effect of reaction time on the turbidity removal
DMDAAC 40% 60% t/h
0.3% 60 °C 1 3 5 7 9
7h MCC /% 86.23 93.23 95.27 96.37  92.51
5 o 5 20% DMDAAC
PDAC  MCC 80% 40% 0.3%
60% MCC 80% 60 °C
; MCC 7h  PDAC
MCC PAM 96.37%;  PDAC
o PDAC -0
5 McC 94.76% . PDAC DMDAAC
Tab.5 FEffect of dosage of MCC on the turbidity removal MCC  PAM
MCC 1% .
20 40 60 80 100
/% 92.43 92,51 92.57 96.37  94.07 2.3
2.2.6 PAM .
AM 20%
DMDAAC 40% 60% PAM 2, PAM
MCC 80% 0.3% CcoD
7 h AM. PAM
6 o 6 o
2.2 PDAC  PDAC -0
60 C  PDAC o 0
; 1530 60d 8
; 8 PDAC PDAC-0
. Tab. 8  Stability comparison of PDAC and PDAC -0
6 1%
Tab. 6 Effect of reaction temperature on the turbidity removal /d PDAC PDAC -0
0/C 0 96. 37 94.76
40 50 60 70 80 15 96. 25 91.43
/% 88.51 93.12 96.37 92.67 91.47 30 95.94 87.25
2.2.7 60 95.13 84. 56
AM 20% 8 PDAC
DMDAAC 40% 60%
MCC 80% 0.3% ; PDAC -0
60 °C o
7 . 7 DMDAAC PDAC o
7 h
PDAC 3
96.37%; 7 h 1) VAM.DMDAAC  MCC
PDAC.

22

* 270 -



AM 9
20% DMDAAC J. ( ) 2004 18(1):54 -57.
10 . .
40% 0.3% !
2001 20( 1) : 62 - 65.
60% MCC 80% 60 °C T . I
7h  PDAC 1999 15(2) : 1 —4.
96.37% PDAC 12 . J.
PDAC -0 2004 35(1):41-43.
94.76% . 13 !
2011 26(2) :96 - 99.
3) DMDAAC PDAC ) | J
“MCC PAM 2001(3) 138 —42.
. 15 . J .
4) DMDAAC PDAC 2002 21( 11) 1799 —-804.
16 . J
’ 2000( 1) 12 - 15.
17 J

1 Pitakpoolsil W Hunsom M. Treatment of biodiesel wastewater by

2001 32(3):5-17.

adsorption with commercial chitosan flakes: parameter optimization and 18 Huang J Liu Y Jin Q et al. Adsorption studies of a water soluble dye

process kinetics J . Journal of Environmental Management 2014

133:284 -292.

Reactive Red MF - 3B using sonication — surfactant — modified
attapulgite clay J . Journal of Hazardous Materials 2007 143(1/2):

541 -548.
2005 16(8) : 1558 —1562.

3 Song Y Gan W Li Q et al. Alkaline hydrolysis and flocculation

19 Wang X Yue Q Gao B et al. Dispersion copolymerization of acrylam—

ide and dimethyl diallyl ammonium chloride in ethanol — water solution

properties of acrylamide — modified cellulose polyelectrolytes ] . J . Journal of Applied Polymer Science 2011 120 ( 3): 1496 —
Carbohydrate Polymers 2011 86( 1) : 171 - 176. 1502
4 . M . : 2005.

20 Haleem N Arshad M Shahid M et al. Synthesis of carboxymethyl
5  Jiang J Q Lloyd B. Progress in the development and use of ferrate( VI) cellulose from waste of cotton ginning industry ] . Carbohydrate
salt as an oxidant and coagulant for water and wastewater treatment Polymers 2014 113:249 —255.

J . Water Research 2002 36( 6) : 1397 - 1408.
6 JooDJ Shin WS Choi J H et al. Decolorization of reactive dyes using

21 Wang B Yang D Zhang H R et al. Preparation of esterified bacterial

cellulose for improved mechanical properties and the microstructure of
inorganic coagulants and synthetic polymer J . Dyes and Pigments

2007 73( 1) :59 - 64.
7 Lee SH Shin W S Shin M C et al. Improvement of water treatment

isotactic polypropylene/bacterial cellulose composites J . Polymers

2016 8(4) :129.

22 .
performance by using polyamine flocculants ] . Environmental J . 2012 28(5) : 53 - 56.
Technology 2001 22( 6) : 653 —659. 23
8 Runkana V Somasundaran P Kapur P C. A population balance model J 1984( 1) :89 —93.
for flocculation of colloidal suspensions by polymer bridging J . ( . )

Chemical Engineering Science 2006 61( 1) : 182 - 191.

PIPIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIID

( »
t www. ryhxgy. en; www. cicdei. net. cn . gybjb@ 163. com; ryhxgy@ 163. com
1 (0351) 4062697 QQ: 1821773275

o

“ )]

”» 13 ”

( bi

* 271 ¢



