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2 < : Sodium 2-acrylamido-2-methylpropane sulfonate(NaAMPS)& ¥ thakal, potass-
ium persulfates 7JA|H £ styreneo] --F3hA #3582 3383 vk Conversion 40 % ©] &}
o A) wtg-Z 1 (Rp)oll thd [NaAMPS]" @ [KPS]" 9]&A4 & n=0.449~0.380 ¥ n=0.
237~0.296-¢ z+zF yedilen, ks e (Np)ol) thdt [NaAMPS]" Wl [KPS]" o] &4
2 24zt n=0530 ¥ n=0395% uvellAch Conversion 50 %l 4 80 %Ale] WME&E &
#43 S7led, S5 glel Ao 9] Z A X+ bimodal type¥ VERHALL

Abstract : Emulsifier free emulsion polymerization of styrene was conducted with sodium
2-acrylamido-2methylpropane sulfonate( NaAMPS) as ionic comonomer and potassium
persulfate( KPS) as initiator. The effect of concentration of NaAMPS and KPS on
polymerization rate(Rp) of this emulsifier free emulsion polymerization was as follows
: {[NaAMPS]" where n=0.449—0.380 and [KPS]" where n=0,237—0.296 when the pol-
ymer conversion was below 40%. The dependence of polymer particle number density
(Np) on [NaAMPS]" and [KPS]" was n=0.530 and n=0.395, respectively, under the
same polymer conversion range. The rate of polymerization showed a steep increase
between conversion range of ‘50 to 80%. Also in this range the polymer particle size

distribution exhibited a bimodal peak indicating partial agglomeration of latex particles,
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Table 1. Effect of Added NaOH Solution on the Emulsifier Free Emulsion Polymerization

Run Number 1 2 3
Styrene, ml 120 120 120
NaAMPS, Aq. sol'n®, ml 20 20 20
KPS, Aq. sol'n®,, ml 50 50 50
WATER, ml 605 600 595
NaOH, Aq. sol'n®, ml 5 10 15
D, z-ave, °A 3161 3961 4932
Emulsion stability ( %)? 2.22 0.16 0.11

2 NaAMPS Aqueous Soultion :
» KPS Aqueous Solution : 00167 & / ml H,0
o NaOH Aqueous Solution : 0.0002 & /ml H,0
@ Maron Test Method.
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Fig. 2. Time-conversion curve of emulsifier-free
emulsion polymerization of styrene with added
NaOH soultuion: run 1 (), run 2 (&), run 3
(O). of Table 1,
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Table 2. Recipes of Kinetic Run :(A) Series with Variation of Comonomer (NaAMPS) Content

Run number Al A2 A3 A4 A5
Styrene, ml 120 120 120 120
NaAMPS, Aq. sol'n®,, ml 20 50 75 100
KPS, Aq. sol'n®, ml 25 25 25 25
WATER, mi 620 590 565 540
[NaAMPS], 10™mol / 1H,0 0.71 1.25 1.78 2.68 3.58
NaOH, Aq. sol'n®, ml 15 15 15 15
TSC, % 15.28 15.39 15.50 15.69 15.89
D, z-ave, °A 3908 3585 3253 3049
Ne , 10/ ml H,0 0.65 0.74 1.03 1.28 1.43

® NaAMPS Aqueous Solution :
Y KPS Aqueous Solution : 0.04 g/ ml H,0

® NaOH Aqueous Solution : 0.0002 g/ ml H,0
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Fig. 3. Time-conversion curve: A series with
variation of comonomer content:Al (O), A2 (&),
A3 (), A4 (@), AS (a) of Table 2.
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Table 3. Recipes of Kinetic Run :(B) Series with Variation of Initiatior (KPS) Content

Run number B1 B2 B3 B4
Styrene, ml 80 80 80 80
NsAMPS, Aq. sol'n?,, ml 50 50 50 50
KPS, Aq. sol'n”, ml 34 50 60 80
NaOH, Aq. sol'n®, ml 10 10 10 10
WATER, ml 626 610 600 530
[KPS], 10°mol / 1H,0 2.93 4.31 517 6.90
TSC, % 10.54 10.61 10.63 10.65
D, z-ave, °A 2953 2867 2787 2688
Ny, 10*/ml H,0 5.63 6.53 7.03 7.97

* NaAMPS Aqueous Solution :
» KPS Aqueous Solution :
© NaOH Aqueous Solution :

0.0737 g/ ml H,0
0.0167 g/ ml H,0
0.0002 g/ ml H,0
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