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Fig. 1 Effect of initiator concentration on dispersion

polymerization

Monomer; 15 wt% ;

AM/DMC: 90/10; ( NH,),S0,: 30

W% 5 Li,S0,:1 wt% ; PDAC (M, =8.5 x 10°) 1 wi% ;

temperature: 35 °C ; Initiator; (a) VA-044, (b) KPS/SFS
and (¢) combination of VA-044 and KPS/SFS
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Table 1  Effect of salt concentration on dispersion polymerization

Inorganic salt Concentration( % )

Conversion( % )

M, x10~ 6 Product viscosity( mPa-s)

24 Gelation at early stage

26 98.7 3.87 7730
28 99.5 4.75 2200
(NH,),50, 30 99.5 5.10 1510
32 99.7 4.27 2570
34 98.5 3.18 4890

36 Form many conglomerates at the last period of polymerization

(NH,),S0, +Li;S0, 30 +1 99.5 5.12 510
(NH, ), S0, +NaCl 30 +1 98.9 4.92 590

Monomer: 15 wt% ;

0.015 wt% versus total monomer
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AM/DMC: 90/10, PDAC (M, =8.5x10°) 1 wi% ;

Temperature ; 35 °C ; Initiator: combination of VA-044 and KPS/SFS
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Fig. 2 Effect of stabilizer concentration on dispersion

polymerization

Monomer: 15 wit% ; AM/DMC: 90/10; ( NH, ),SO,: 30

wt% ; Li,SO,: 1 wt% ; Temperature; 35 °C; Initiator:

combination of VA-044 and KPS/SFS0.015 wit% versus total

monomer
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Table 2 Effect of DMC/AM tatio on dispersion polymerization

Conversion M, Product viscosity
DMC/AM
(%) x10°¢ (mPa-s)

5:95 99.7 5.15 310

10:90 99.5 5.12 510

15:85 94.9 4.58 1750

20: 80 85.2 4.02 3590

25:75 70.3 3.65 11370

30:70 Gelation at early stage
Monomer: 15 wt% ; (NH,),S0,: 30 wt% ; Li,SO,:1 wt% ; PDAC
(M, =85 x 10°) 1 wt% ; Temperature: 35 °C; Initiator:

combination of VA-044 and KPS/SFS 0.015 wt% versus total

monomer
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Fig. 3 Time-evolution optical micrographs of copolymer particles of AM and DMC prepared by dispersion polymerization; (a)l h, (b)5 h,

(¢)12 h and (d) 24 h
Monomer: 15 wt% ; AM/DMC: 90/10; (NH,),SO,

: 30 wi% ; Li, SO,

;1 wt% ; PDAC(M, =8.5 x10°) 1 wt% ; Temperature: 35 C ;

Initiator: combination of VA-044 and KPS/SFS 0. 015 wt% versus total monomer
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Fig. 4 'H-NMR spectrum of the copolymer of AM and DMC
prepared by dispersion polymerization

Monomer: 15 wt% ; AM/DMC. 90/10; ( NH, ),SO,: 30
wt% ; Li,SO,:1 wi% ; PDAC (M, =8.5 x 10°) 1 wit% ;
Temperature; 35%C; Initiator; combination of VA-044 and

KPS/SFS 0. 015 wt% versus total monomer
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Fig. 5 FTIR spectra of non-ionic PAM (a) and copolymer
of AM and DMC prepared by dispersion polymerization (b)
Monomer: 15 wt% ; AM/DMC: 90/10; (NH,),S0,: 30

wt% ; Li, SO, :1 wt% ; PDAC (M, =8.5 x 10°) 1 wt% ;
Temperature : 35 °C ; Initiator; combination of VA-044 and
KPS/SFS 0. 015 wt% versus total monomer
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SYNTHESIS AND CHARACTERIZATION OF CATIONIC
POLYACRYLAMIDE AQUEOUS DISPERSION

Zhen Huang, Xin Shu, Qian-ping Ran, Jia-ping Liu
( Jiangsu Research Institute of Building Science, Nanjing 210008) ( Jiangsu Bote New Materials Co. , Lid. , Nanjing 211103)
( State Key Laboratory of High Performance Civil Engineering, Nanjing 211103)

Abstract  Aqueous copolymer dispersion of acrylamide ( AM ) and 2-methylacryloylxyethyl trimethyl
ammonium chloride ( DMC ) was synthesized through dispersion polymerization in aqueous solution of
ammonium sulfate and a modicum of sodium chloride or lithium sulfate , using poly (acryloylxyethyl trimethyl
ammonium chloride ) ( PDAC ) as the stabilizer and the combination of 2,2'-azobis(N,N’'-
dimethyleneisobutyramidine) dihydro chloride ( VA-044 ) and potassium persulfate ( KPS ) /formaldehyde
sodium bisulfite (SFS) as the initiator. The resultant product was characterized using Fourier transform infrared
(FTIR) spectroscopy and H nuclear magnetic resonance ('H-NMR) spectroscopy to evaluate the chemical
composition and structure. The results showed that DMC participated in the copolymerization process with AM
in accordance with the feeding ratio. Copolymerization progress was monitored with optical microscopy to reveal
the particle formation mechanism. Polydisperse spherical particles were formed in the system. The effects of
initiator type and concentration, inorganic salts concentration, stabilizer concentration as well as AM/DMC
molar feed ratio on the polymerization conversion,the dispersion viscosity, the copolymer molecular weight were
systematically studied. The optimum reaction conditions for preparing stable dispersion with good fluidity were
concentrations of 28% ~ 32% of ammonium sulfate, 1% of sodium chloride or lithium sulfate and 0. 5% ~
1.5% of the stabilizer.
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