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8 o : “Cold” %3 F3¥3} “Hot” 3} Sl 23te] U=te] 27]7} Z+7] T} & SBR latex &
A 233 vl¥rg butadiene® styreneg | A& ¥ Latex2] Total Solid Content(TSC) & 10% 2 =
Azt k. Soap titration ¥ © 2 critical micelle concentration(CMC) & &332 CMC X9 80
% 9] SoapES #7138l latexd] SHP AL F7A71F ¥4 3 Y back-boneol potassium persulfateE
A1 A 2 8] styrene(ST)# methyl methacrylate(MMA) & graft 5§24 2}, Latex Y 2}7} seed2
2837 g &Fo #3353 294 (interval I3 M2 o] Fojzlc}, Back-boneo] #/d3ts 2 g
Z%o) A9 interval I A8E 60% 234 e} At back-boneo] EA3td FHAME A
& 80% A UEltel, Back-boneo] §43lE FHANMY FHE T grafting &L SV
lch. Latex]zF2] 271, 7HA1A 9] 9, chain transfer agent?] %, monomer?] <%, FH =, WHk
A% 5 d7HAG.

Abstract . The SBR seed latices with varying particls size were prepared by “cold” and “hot” emul-
sion polymerizations. The unreacted monomers, butadiene and styrene, were removed and the total
solid content (TSC) of the latices prepared was maintained to be at 10%. Critical micelle concentra-
tion (CMC) was measured by soap titration method and the SBR seed latices were stabilized by ad-
ding soap solution (80% of CMC). Styrene(ST) and methyl methacrylate(MMA) were grafted onto
back-bone activated SBR latices. Potassium persulfate was used as an initiator. Since the latex partic-
les play as seeds, the emulsion polymerization process consists of two stages : the interval I and II.
The interval Il appeared at around 80% conversion during the activated backbone process, whereas
it appeared at around 60% in nonactivated, conventional process. Polymerization rate and grafting
efficiency were increased in back-bone activated polymerization process. Other factors, particle size
of latices, amount of initiator, chain transfer agent, and monomers, reaction temperature, and agitation
rate were also investigated.
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Table 1. Recipe for the Preparation of SBR Seed
Latex

Ingredients Redox KPS
System System

Butadiene 108 g 108 g
Styrene 2g 42 g
Deionized Water 270 g 270 g
Rosin Soap 8g -
t-Dodecylmercaptan 042 ¢g -
Cumenehydroperoxide 015g -
Ferrous Sulfate 021g -
Potassium Pyrophosphate 027¢ -
Sodium Chloride 056¢g -
Dextrose 15 g -
Sodium Lauryl Sulfate - 8¢g
Potassium Persulfate - 075 ¢
n-Dodecylmercaptan - 042 ¢
Reaction time(hr) 20 20 20
Reaction Temp.(T) 5 30 50
Conversion 60% 92% 85%
Z-Average Mean Size(D;) 70nm 50nm  100nm
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Fig. 1. Flow sheet for the purification of grafted MBS
resins from reaction product.
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Total Conversion (%)=

Total weight of polymer formed
Weight of monomer charged

X 100
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Table 2. Recipes for Styrene and Methyl Methacrylate
Graft Copolymerization onto SBR Latex (parts by wei-

ght)

. recipe
Ingredients 1 2
Activation

SBR - 30
Styrene - 1
Methyl Methacrylate - 0.6
n-Dodecylmercaptan - 0.32
Sodium lauryl sulfate - 148
Potassium persulfate - 0.056
Deionized water - 270

Copolymerization

SBR 30 -
Styrene 138 12.8
Methyl Methacrylate 84 7.8
n-Dodecylmercaptan 0.32 -
Sodium lauryl sulfate 148 -
Potassium persulfate variable -
Deionized water 270 -
Graft Efficiency(%)=
Weight of pol i ft
ght of polymer in grafts 100

Total weight of polymer formed
A7 2 3%
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Fig. 2. Titration curve for determination of critical mi-
cell concentration : soap solution ; 0.2-N sodium lau-

ryl sulfate.
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Fig. 3. Effect of emulsifier concentration on graft effi-
ciency.
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Fig. 4. Effect of back-bone activating time on conver-
sion (D;=100 nm) : ((J) 0, (O) 10, (@) 30, (M
60.
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Fig. 5. Effect of particle size and backbone activation
on conversion : particle size (D;= nm) and activa-
tion time notation ; : () 50, (A) 70, ((J) 100 (no
activation), (@) 50, (A) 70, (M) 100 (activated : 30
min.).
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Fig. 6. Effect of back-bone activation time on graft
efficiency : particle size notation D;=nm.) ; (@) 50,
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Fig. 7. Effect of reaction temperature on graft efficie-
ncy - Recipe=No. 2 in Table 2.
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Fig. 8. Effect of agitation speed on graft efficiency.
Recipe=No. 2 in Table 2.
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Fig. 9. Effect of initiator concentration on graft efficie-
ncy . Recipe=No. 2 in Table 2.
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Fig. 10. Effect of chain-transfer agent concentration
on graft efficiency. Recipe=No. 2 in Table 2, chain
transfer agent= 1-Dodecanethiol.
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Fig. 11. Effect of SBR rubber contents on graft effi-
ciency.
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Fig. 12. IR Spectrum of graft terpolymer of styrene
and MMA onto SBR.
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