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Abstract : Emulsion polymerzation of styrene-butadiene comonomer has been conducted to investigate
the effect of anionic-nonionic emulsifier mixture. concentration of initiator and electrolyte on the
size and size distribution of latex particles for the purpose of application in the latex modified cement
mortar. It was found that the emulsifier mixture consisting of sodium dodecylbenzene sulfonate
and nonylphenoxy poly(ethylene oxy)ethanol with high combined HLB value in the range of 144
to 14.9 gave stable SBR latices with high conversion. The effects of emulsifier, initiator. and electrol-
yte concentration on the polymer particle size were studied. It was found that SBR latices of average
particle size 0.17 micron with broad size distribution have desirable bending, compression and adhe-
sion strength to the SBR latex modified cement matar.
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% HLB ( hydrophilic lypophilic balance)®l ko]
14.4~149°] AL FrEo] 2 AR &
27t dojFs & F ANt

o] gk Za}el A Bl o] {34 (NP-20)°] &
=g 1AL, S0l 734 (DBS-Na)ol =&

Table 1. Effect of Anionic-Nonionic Emulsifier Mix-

ture on the Conversion of Styrene Butadiene Copoly-

merization

Nonionic ~ Emulsifier ~ Anionic Emul- HLB of Polymer

Emulsifier HLB Weight sifier Wight  Emulsifier  Conv.
Type?’ (phr) (phr) Mixture’ (%)
NP-10 133 3.0 1.0 12.34

NP-12 141 3.0 1.0 12.94

NP-15 150 3.0 1.0 13.61 36.0
NP-20 160 3.0 10 14.36 96.8
NP-15 150 50 0.3 14.69 97.6
NP-20 160 7.0 0.1 1491 96.5

Y sodium benzene sulfonate

2 nonylphen oxy poly(ethylen eoxy) ethanol :
CoHg<O)- O(CH,CH,0)nH n=10. 12. 15, 20.

¥ Caculated by Devies “and Takahashi “method
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Table 2. Effect of Emulsifier Concentration on the Particle Size and Particle Size Distribution of Polymer

Particles on Styrene— Butadiene Copolymerization

Ingredient 1 2 3 4 5 6
Butadiene 320 320 320 320 32,0 320
Styrene 480 480 480 480 48.0 48.0
DBS—Na 04 06 08 1.0 1.2 16
NP 20 24 24 2.4 24 24 24
Na,HPO, - 12H,0 0.56 0.56 0.56 0.56 0.56 0.56
TDDM 0.16 0.16 0.16 0.16 0.16 0.16
KPS 0.56 0.56 0.56 0.56 0.56 0.56
SBS 0.16 0.16 0.16 0.16 0.16 0.16
DI Water 103.76 103.56 103.36 103.16 102.96 102.56
[DBS-NalX 102mol” 1H, 1.106 1.662 2.221 2.782 3344 4477
Total 188.0 188.0 188.0 188.0 188.0 188.0
Diz ave.("A) 1625 1482 1393 1263 1220 1139
U (Dw./Dn ) 1.09 1.05 1.05 1.04 1.07 1.05
Np.X10"/ml H, 1.502 1.660 2.454 2.685 3.846 4677

Zp|H A48 AH2% 19909 4¥

141



AT - ol - 447

15,7
Q
a 9
I
= 15,51
~
=3
o 15.3F
= (o]
1511
0 1 n i 1
0 -1.5 -1.4 -1.3 -1.2

Log [emulsifier] (mol /1 HZO)
Fig. 1. Logarithmic plot of particle number density
(Np) versus emulsifier concentration.

Log N, ( / miH,0)

15.3

0 i Y " i
0 -1.8 -1.7 -1.6 -1.5 -1.4
Log [KPS] (mol /1 H20)

Fig. 2. Logarithmic plot of particle number density
(N») versus initiator (KPS). concentration.
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Table 3. Effect of Initior Concentration on the Particle Size and Particle Size Distribution of Polymer Particles

on Styrene-Butadiene Copolymerization

Ingredient 1 2 3 4 5 6
KPS 0.488 0.560 0.700 0.840 0.980 1120
SBS 0.128 0.160 0.200 0.240 0.280 0.320
[KPS1X 102 ml/1H,0 1.601 2.004 2,510 3.017 3.523 4036
D, z ave.("A) 1420 1396 1368 1342 1321 1296
U (Dw./Dn ) 1.06 1.07 1.06 1.05 1.07 1.05
Np.X10%/ml H, 2.370 2.502 2.606 2.838 3.184 3.373

* Polymerization condition ; butadiene” styrene” DBS-Na” NP-20,” Na,HPO, * 12H,0./TDDM =32.0./48.0.”

0824056016/ (dry base, TSC=45%)
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Table 4. Effect of Eledtrolyte Concentration on the
Size and Distribution of Polymer Paticles on Styrene-

Butadiene Copolymerization

Ingredient 1 2 3 4 5 6
[Na,HPO,] X
, 082 123 164 205 247
10"°mol/ 1H,0
D. z ave. ("A) 1180 1215 1315 1346 1370 1434
U (Dw./Dn) 105 107 105 105 106 106

Np.x10®/mi H,0 367 356 337 295 247 217

*polymerization condition : butadiene,” styrene,”DBS— Na
/'NP-20,/TDDM./KPS,”SBS=32.0,48.00.96/2.4/
0.16,/0.56,°0.16 (dry base, TSC=45% )
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Fig. 3. Effect of added stabilizer content on surface
tension of latex particles obtained by copolymerization
of styrene and butadiene.
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Fig. 4. Effect of added stabilizer content on mechani-
cal stability of latex particles obtained by copolymer -
ization of styrene and batadiene.
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Fig. 5. TEM photograps of added emulsifier on different conversion level.

Table 5.Effect of Added Emulsifier at Different Con-

version Level on Styrene-Butadiene Copolymeriza-

tion

Ingredient 1 2 3
Initial Charge Part
Butadiene 32.0 320 32.0
Styrene 48.0 48.0 48.0
DBS-Na 0.48 0.48 0.48
NP 20 1.60 1.60 1.60
NA,HPO, - 12H,0 12 12 12
TDDM 0.16 0.16 0.16
KPS 0.56 0.56 0.56
SBS 0.16 0.16 0.16
DI Water 97.53 97.53 97.53
Increment Charge Part
NP 20 12 12 1.2
DI Water 6.8 6.8 6.8
Total 189.69 189.69 189.69
Inc. Charge Point( %) Initial 1450  68.05
Dn("A) 1297 1708 1993
U (Dw./Dn) 1104 1300 1062
Np.X 10/ ml H,0 1940 823 564
52 3 S9agAe) 4o YAREE A9
A= nucleation stage”’t EW71HA FETE
14.5% o|&toll M #-3HAl & £2F H7tete3le] An
Ade o 4 Ak E= 9 (Da)E IS UE
NDE 27 %849 s=o 923e ¢ 5

.
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Fig. 6. Effect of added latex emulsion on bending
strength with time : mixed ratio (portland cement/
sand/latex emulsion/water=100/300/15/45, dry base)
; added L’X(A), none(0).
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Fig. 7. Effect of added latex emulsion on conpressive
strength with time ; mixed ratio (portland cement/
sand/latex emulsion/water = 100/300/15/45, dry base)
: added L'X(A), none(0).
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Fig. 8. Effect of added latex emulsion on adhesive
strength with time : mixed ratio (portlend cement/
sand/latex emulsion/water=100/300/15/45, dry base)
; added L' X(0).
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