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g Ad78/E E3 BAboA ofmoepn|=e] FAF F3HE tlekdt T 27EelA 3Eke A==
poly(acrylamide) (PAM) 2}el2o] Ha JA1A, 2pedlAx wixle] Ax Hd #AF 83 4= 5= &%
shaick dubd o2 pAM tEl 2 o] Ht YAAES ANAIAL FE, ikl T 29 wE, 5% 2E 5
71t wie} Srkstgl oy wekAle] =, Al kA9 Hx= At wet Solksksc)h glEl s Al
2 dolzl PAM 2Ae] HE H BARFS A0 w5, AR HAIY FE, 24 F B FE
7} Z7gkel wel, =5 AAY wE, S 2571 Akl wet Sk AFelA] feojzl PAM
el Al 05~24 ume F7 YAAE I} 20000~335000 g/mole] A HF A Uelglon o5
ool LA E W &R 83kE ik

ABSTRACT : Dispersion polymerization of acrylamide was carried out in the media of ethyl alcohol/water
mixtures using hydroxypropyl 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 um 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,0 50/50" 4.0/5.0

Polymerization conditions : 40 C (polymerization temp.), 30 rpm.
“mol/L. " v/v (%).

E2|H, A27¢@ A4%, 2003

PAM helso] Qlx} 27), AFE,

Dispersion Polymerization of Acrylamide ~ 359

W, : Micro-tube2] 37|
W : Micro- tube-% A +2lel 2~ o] 54
DR AxZF FA

ehel 2 qixke] A7) FAF ARV (SEM, Jeol Jsm
4600)= ARE-3le] 15 kvellA #&3sldth SEM A5+
2]7:]—1—]‘6]- a].eﬂ/\ 5]- E]'E 2~3 mL o]_,q]E B_zﬂoﬂ _/]/H
3le] o] F g HME-& aluminum stud ol 1|8k cover
glass $]ol] oy FH3] AX3 T FHEOF sputter-
Coatingé}a] /\]._9_8}_03]:]_ ﬂ_Eﬂ)\g] olx]_7:] ) o]x} =R
=5 SAC oA Azl dis) oF 1007H«l °’XP
= Aol o3 22 Al 98l b, b,, ¥ TheikAls
(PDDE AlAFsHEl et

N
_ XD
D, = t:ON
N
_  xp
_i=0
D, =5
> D’
i=0 !
D,
Polydispersity Index (PDI) = 5—

=

PAM ez o] $A%F 4. PAM 24
=74 Amyel o5 +ustsik HEPE Ubbelohde
AEAZ A8t 05 N NaCl 5890 SoZ sho]
25 oM ZAsIgem BAF AR slsle] olgd
Mark-Houwink €] 44+ k 5 A5 at olejgte A&
6]—% E}‘-12,13

[]=7.19x10" (a7, )"”

3. 23 EE
B FF. B A7olA 3 olagoelr=e] 24k
FHhe 2F 0% o4 AREN FAL S Y2 A

o coagulwn°] AAE e Axdk PAM 1S
=5l HAkgle W 18w gafstgich

HPC {#} A 559 93 Figure 19} Figure 2+
Z}7; Table 194 Yepdl 53 2713} 3744] of& HPC
FTE (1.0, 2.0, 4.0 %w/)3Fl A A Z=3 PAM 2HE X <)
Z}e] SEM b, M, ¢ [HPC] 7+ log-log ERES H.of
¥t} HPC gl 17} QA S E7) Z71e] whel paM )

ojagolrl =] ¥4k F3 359



360 Leeetal

Polymer (Korea), Vol. 27, No. 4, 2003

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/LL 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

n n
samples (%, wiv) (um) PDI (X10°)
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.

Bol e Bl

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

EtOH/H,0 5 D, M,
samples "oy (callem)?  (um)  TPU (x10%)
A 50/50 185 194 135 108
B 70/30 165 084 121 048
C 90/10 141 048 129 020

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

temp. Dn MV
samples (OCI)) (um) PDI (X1 05)
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]
[APS] : 0.0035 mol/ L, Tumbler, 30 rpm.

2 Y%(w/v),

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

samples Ahlji)ﬁirgiztgion ( fr:]) PDI ( % 65)
A Ahlji)ﬁﬁirfiztgion 1.34 1.25 1.00
B it 08 14608
Withouljjklf\tllr}%llllfﬁcation 083 1.53 0.57
Wilhout AV piteation 097 167 040

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

%(W/v),
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