358

1. A& dAR AxE o= oF 10 um =Z7]9] P4k
RS Az FHog we A7e} fale] B
24 FAbslo) A o] EAF F3F2- 19828 Almogell' 2 ek Hxrbx] e FA Balujsiolae] £

A 1~6 um 2719} w4k Felavleldl MYAE 4 e ¥ Adelad WL sigael =g}

358

Polymer (Korea), Vol. 27, No. 4, pp 358-363 (2003)

r
of
12‘.':

N F5E/T EG SN ofagelu|=s]

o]7]3" - o)y & . B
A Boee nEARs) 3 FRAT, RIHAAT
20034 69 =

) E— * }“z] od‘_lz‘}%."
(20034 24 349 A<, 64 1

2
=)

Dispersion Polymerization of Acrylamide in
Ethanol/Water Media

Ki-Chang LeeT, Seung-Eun Lee, and Bong-Keun Song ™
Department of Polymer Sci. & Eng., Engineering Research Institute,
Gyeongsang National University, 900 Gazwa-dong, Jinju 660-701, Korea
*Pulp and Paper Research Lab., Korea Institute of Chemical Technology,
P.O. BOX 107, Yusung, Daejeon 305-600, Korea
te-mail : kclee@nongae.gsnu.ac.kr
(Received February 3, 2003;accepted June 16, 2003)

Z8 Bloj=FAZRE AER A8 R YR HAWEES 77 YA} AL AAAE AME3ELS o
9 U7E £ BablelA] olaHolr| T o] BAb T3S ciokst T3 st sl AAEE
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ABSTRACT : Dispersion polymerization of acrylamide was carried out in the media of ethyl alcohol/water
mixtures using hydroxypropy! cellulose and ammonium persulfate as steric stabilizer and initiator, respectively.
The effects of concentrations of initiator and steric stabilizer, amount of monomer, polymerization temperature,
ethyl alcohol/water ratio, and purification of monomer and nitrogen purge on the particle size of the latices and
molecular weight of the polymers were investigated. The average particle diameter increased with increasing
concentration of initiator, water content in ethyl alcohol/water media, and polymerization temperature, but
decreased with monomer and stabilizer concentrations. The viscosity average molecular weight increased with
increasing concentrations of monomer, steric stabilizer, and water content in dispersion media, but decreased with
initiator concentration and polymerization temperature. The PAM polymers prepared with the purified monomer
and the nitrogen purging before the reaction showed the highest molecular weight. In this study, PAM latices of
0.5~2.4 pum with 20000 ~335000 in M, were prepared and the resulting PAM latices were all dissolved in
water instantly.

Keywords : dispersion polymerization of acrylamide, ethyl alcohol/water media, number average particle
size, viscosity average molecular weight.
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Table 1. Standard Recipe Used in Dispersion Poly-
merization of Acrylamide

Ingredients w/v (%) Amount (g)
AM 5 0.5
HPC 2 0.2
APS 0.0035° 0.008

EtOH/H,O 50/50° 4.0/5.0

Polymerization conditions : 40 "C (polymerization temp.), 30 rpm.
“mol/L. ® viv (%).
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Figure 1. SEM photographs of PAM particles prepared with 3
different HPC concentrations. (A) 1 wt% HPC, (B) 2 wt%
HPC, and (C) 4 wt% HPC.
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Figure 2. Particle size and M, change as a function of HPC
concentration.
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Figure 3. SEM photographs of PAM particles prepared with 3
different APS concentrations. (A) 0.0015 mol/L. APS, (B)
0.0035 mol/L APS, (C) 0.006 mol/L APS.
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Figure 4. Particle size and M, change as a function of APS
concentration.
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Table 2. Effect of AM Concentration

[AM] D, M,

samples PDI 5
(%, wiv) (pm) (X107

A 5 1.19 1.31 1.11

B 20 0.84 1.48 2.34

C 38 0.63 1.14 3.35

Polymerization Conditions * [APS] : 0.0035 mol/L, [HPC] : 2 %(w/v),
40 C, Tumbler, 30 rpm.

Figure 5. SEM photographs of PAM particles prepared with 3
different AM concentrations. (A) 5 wt% AM, (B) 20 wt% AM,
and (C) 38 wt% AM.
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Table 3. Effect of Ethyl Alcohol Content in Poly-
merization Medium

samples EtOH/H,0O ) o D, PDI M, .
(%, v/v)  (cal/em) (pum) (X10%)

A 50/50 18.5 1.94 135 1.08

B 70/30 16.5 084 121 048

C 90/10 14.1 048 129  0.20

Polymerization conditions : [AM] : 5 %(w/v), [HPC] : 2 Y%(w/v)
[APS] : 0.0035 mol/L, 40 °C, Tumbler, 30 rpm.
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Table 4. Effect of Polymerization Temperature

temp. D, M,
samples (C) (um) PDI (X10%)
A 30 0.78 1.10 1.83
B 40 1.05 1.39 1.11
C 50 1.38 1.43 0.68

Polymerization conditions : [AM] : 5 %(w/v), [HPC] : 2 %(w/v),
[APS] : 0.0035 mol/ L, Tumbler, 30 rpm.

Table 5. Effect of Purification of the Polymeriza-
tion System

N, purging D, M

samples s M purification wam  PU O xi0d)
A AI\T; ﬁ;‘:ﬁ;ﬁﬁon 1.34 1.25 1.00
B W:;’;‘;tlﬁﬁg:;i‘;‘g 081 146 083
WithouszMursllEigﬁcation 0.83 153 057
D yimow AM rihemion 097 167 040

Polymerization conditions : [AM] 5 %(w/v), [HPC]:2 %(w/v),
[APS] 2 0.0035 mol/ L, 40 C.
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