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ABSTRACT : Polymerization of carboxylated styrene-butadiene latex takes longer time than that of acrylic
emulsion due to delocalization of radical in butadiene unit having conjugated double bond. A latex stability
is the most important properties owing to use intact without separating polymer from base latex. For reducing
polymerization time without decreasing any properties of latex, carbon tetra-chloride which has been used
as the most popular chain transfer agent was replaced to combination of tert-dodecylmercaptane and «
-methylstyrene dimer. The replacement yielded reducement of 2 hr in polymerization time. In the increment
step, charge amount of acrylic acid was limited to 0.3 part to restrain viscosity enhancement. Just after
initial step, addition of 0.1 part acrylamide prevent polymer chain from diffusing between two region followed
by giving hardness and final good adhesive force to latex particles.

Keywords : carboxylated styrene-butadiene latex , polymerization time , latex stability , chain transfer
agent
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Figure 1. Schematic diagram on components of synthetic
latex.
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Figure 2. Electron delocalization of butadiene unit in
polymeric end.
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Figure 3. Relationship between solid (or total solid
content : TSC) and polymerization conditions such as
time, temperature, pressure in initial, increment and
aging step.
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Table 1. Typical Polymerization Recipe for Car-
boxylated Styrene-Butadiene Latex

Ingredients(abbr.) Formula we(i:ghhatiizm)
1,3-Butadiene(BD) CH;~CH-CH=CH, o
Styrene(ST) C¢HsCH=CH;, 45

Methylmethacrylate(MMA) | CH,=C(CH;)COOCH; 3
Itaconic acid(IA) CH;=C(CH,COOH)COOH 3
1

Acrylic acid(AA) CH,=CHCOOH

Sodium dodecylbenzene | C\,H,sCsH,SO;Na 0.2
sulfonate(S-DBS)

Potassium persulfate(KPS) | K2S:0s LS
Carbon tetra-chloride(CTC) | CCLs ;
Sodium hydroxide NaOH

Note ; party ®3>m 1008 71F0 23 T4 &

A ot ASAE & AolA drh wmwle
S| & T 200rpm77}7<] ZA=HE 2S ARska,
27 ZAe jacket FAoz Eo| ALE
e 22 AME-EMYIL, increment step(AdAEA)
e 7~8A17 A Qs Y
F ole A% fxeh o A BAvh Ao
o whg HEE FAS 93 g7 shetel

130C2 308 Bt 2
Asted oA FAE Aol the e Hoz A
28-g AL

(%) = Y00
W2 XS

714

Wi A FH S Az FAe)

W Az Fo] ARl FAR

S 100% A 2] o] A NFE H(EE)

5.2 AKX ZX : Malvern Zetasizer 3000HS
(Model : DTS5301) particle sizex analyzerE AlE-8}
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Figure 4. Chemical formula and/or chemical structures
of three different chain transfer agents.
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Figure 6. Resonance effects in chain tranfer reaction of CTC and MSD.
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Table 2. Change of Gel Content in Each Part and
final Latex with Respect to Charge Amount of TDDM

o Initial Increment Final Latex
NO.
TDDM | gel(%) | TDDM | gel(%) | TDDM | gel(%)
1 0 95 0.7 80 0.7 86
2 0.1 58 0.6 89 0.7 82
3 0.2 44 0.5 92 0.7 75
4 0.3 40 04 94 0.7 73
5 0.4 32 0.3 96 0.7 71
Note ; 1. TDDM £d#e 2w 1009 FA 6&

2. A Initial AT : 54+4%
3. #Z Final Latex 2%heF: 82+2%

Table 3. Comparison of Polymerization Time with
Chain Transfer Agents(CTA)
CTA Initial Increment Aging Total
(br) (hr) (hr) (hr)
CTC 2 8 4 14
. 11hr
TDDM | 1hr 40min 7 3 40min
TDDM/
MSD 2 7 3 12
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Figure 7. Latex particle diagrams with acrylamide (a) and without acrylamide (b).

Figure 8. Latex particle morpology showing initial/
increment with acrylamide (a) without acrylamide (b) by
TEM.
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Figure 9. Salt formation of polymerized acrylic acid unit
by addition of sodium hydroxide at the end of
polymerization.
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Figure 10. Viscosity change with a variable acrylic
acid(AA) amount in increment step.

Table 4. Basic Properties of latexes Synthesized by
Three Different Chain Transfer Agent Systems

Trems Resied CIC  TDDM 'DoM
Solid(%) 369-39.6 383 387 387
pH 7.2-9.3 8.3 8.1 8.0
Surface
Tension 50.5-60.0 335 54.0 51.0
(dyne/cm)

Residual

Styrene(ppm) Max.10000 1260 1030 1450
Bound

Styrene(%) 43.0-47.0 46.1 453 452
Particle

Size(%) 1400-1800 1630 1470 1590
Gel

Content(%) 78-82 80.3 81.0 80.7
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