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This research is to study the effect of agitation speed (100-500 rpm) on the properties of
acrylic styrene copolymer emulsion in semibatch emulsion polymerisation reactors. Changes in
properties of both polymer emulsions and dried films were observed. Within the range of
agitation speeds employed, it was found that there were optimal speeds in between 150 and 350
rpm at which the emulsion becomes transparent. Besides, the operation at these optimal speeds
gave small particle size (average particle size 0.12-0.14 micron) with narrow size distribution,
low coagulum formation (0-0.02 %), high viscosity (1,103-1,410 centipoise), high non-volatile
matter (50.11-50.69 %) and surface tension between 47.25-47.55 dyne/cm respectively.

Nevertheless, in case of dried films obtained therefrom the film properties were found to
be dependent on the agitation speed in the same manner as the emulsion with the exception only
for glass transition temperature which was found to increase (in the range of 28.5-35.3 celsius
degree) with the increase of speed used in preparing the emulsion. At the optimal speed (150 to
300 rpm) the minimum film forming temperature were low (25.3-27.0 celsius degree) and light

transmission were high (99.0-99.6 %).
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— Flat Paint

Exterior Spray Coating Sand paint
Texture Finish

Stucco Mastic

——— Elastic Coating Multilayer Mastic
Coating  — Glossy one coat Mastic
Sand Paint
— Gloss Paint

— Inorganic Industrial Coating

Metal Coating

I Floor Polish

L Miscellaneous
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Application
Tg MFT
Hard (OC ) — Woven fabric hard finished
30425 _ Non-woven fabric hard finished (Core colth,Filter)
— Hardness treatment
5-7. & 8§ Pigment printing binder
0 - Synthetic fabric treatment
— Non-woven fabric soft finished (Core colth )
Feeling treatment
Non-woven fabric super soft finished (Core colth )
Soft -40
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Impeller MAXBLEND Curve blade INTERMIX SHIMAZAKI
turbine
Low viscosity Excellent Fair Good Excellent
(about 200 cps.)
Mixing Middle viscosity Excellent Fair Good Poor
Test (about 1000 cps.)
High viscosity Excellent Good Poor Very poor
(about 5000 cps.)
Flow pattern is Blade splashes | Mixing is poor | 1. Nothing
Observation & stable aginst much liquid. at upper part adheres to
Problems increasing liquid and bottom the shaft and
levels. part. blade.
2. Unit power
is required.

Coagulum formation test

MAXBLEND,INTERMIG < Curved blade turbine < SIMAZAKI

<_——— Less coagulum formation

Conclusion

MAXBLEND is superior to the others
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AnwuEIsoulumsnoy MINAQ0Y MINAQDI NINARDI Aunae
(soUABUIT) Adai 1 Adait 2 Adai 3
100 1.496 1.300 0.717 1.17
150 0.159 0.124 0.130 0.14
200 0.126 0.124 0.122 0.12
250 0.123 0.123 0.125 0.12
300 0.130 0.124 0.124 0.13
350 0.238 0.205 0.179 0.21
400 0.370 0.341 0.274 0.33
450 0.392 0.497 0.408 0.43
500 0.595 0.922 0.470 0.66
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VUIADUANA anuisrsoulumsniuGeusemi)

('lmﬁau) 100 150 200 250 300 350 400 450 500
0.05-0.06 4.88 5.01 498 | 5.15 4.90 5.11 511 | 4.98 5.08
0.06-0.07 9.0 9.22 9.22 9.46 9.11 9.4 9.36 9.16 9.3
0.07-0.08 11.96 12.23 12.29 | 12.52 12.21 12.48 12.36 | 12.12 12.25
0.08-0.09 13.49 13.75 13.9 14.02 13.89 14.02 13.81 13.58 13.66
0.09-0.11 13.5 1352 1SR\ 3407, 14.01 13.94 13.68 | 13.52 13.5
0.11-0.13 12.23 I 12.63 | 12.47 12.73 12.51 12.25 | 12.21 12.09
0.13-0.15 10.14 10.21 10.41 10.2 10.50 10.22 10.04 10.1 9.91
0.15-0.17 7.7 7.73 783 | 7.63 7.87 7.63 755 | 7.7 7.49
0.17-0.20 5.38 5.39 5.38 5.25 5.37 5.21 5.24 543 523
0.20-0.23 3.5 3.51 3.42 3.35 3.37 33 3.4 3.58 3.43
0.23-0.27 22 2.27 2.1 2.07 2.04 2.02 2.15 2.31 2.18
0.27-0.31 1.46 1.48 P85 1.35 1.31 1.31 1.43 1.56 1.47
0.31-0.36 1.07 1.10 0.97 0.97 0.95 0.95 1.06 1.15 1.08
0.36-0.42 0.8 0.83 0.72 0.72 0.71 0.71 0.81 0.86 0.82
0.42-0.49 0.53 0.54 0.46 0.46 0.46 0.46 0.54 0.57 0.55
0.49-0.58 0.29 0.23 0.24 0.24 0.24 0.24 0.3 0.32 0.3
0.58-0.67 0.11 0.12 0.09 0.09 0.09 0.1 0.13 0.14 0.13
0.67-0.78 0 0.01 0 0 0 0 0.01 0.01 0.01
0.78-0.91 0 0 0 0 0 0 0 0 0
0.91-1.06 0 0 0 0 0 0 0 0 0
1.06-1.24 0 0 0 0 0 0 0 0 0
1.24-1.44 0 0 0 0 0 0 0 0 0
1.44-1.68 0 0.02 0.01 0.01 0.02 0.02 0.04 0.01 0.03
1.68-1.95 0 0.05 0.02 0.02 0.04 0.04 0.07 0.04 0.06
1.95-2.28 0 0.05 0.02 0.03 0.05 0.05 0.08 0.04 0.07
2.28-2.65 0 0.05 0.01 0.02 0.04 0.05 0.07 0.03 0.06
2.65-3.09 0 0.04 0.01 0.01 0.03 0.04 0.05 0.02 0.04
3.09-3.60 0 0.02 0 0 0.02 0.02 0.03 0.01 0.02
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VUIADUANA anuisaseulumsniuGeusemi)
('lmﬁau) 100 150 200 250 300 350 400 450 500
3.60-4.19 0 0.01 0 0 0.01 0 0.01 0 0
4.19-4.88 0 0 0 0 0 0 0 0 0
4.88-5.69 0 0 0 0 0 0 0 0 0
5.69-6.63 0 0 0 0 0 0 0 0 0
6.63-7.72 0 0 0 0 0 0 0 0 0.01
7.72-9.00 0 0 0 0 0 0 0 0 0.01
9.00-10.48 0.01 0 0 0 0 0 0.01 0.01 0.02
10.48-12.21 0.01 0 0 0 0 0.01 0.01 0.01 0.03
12.21-14.22 0.02 0 0 0 0 0.01 0.01 0.01 0.04
14.22-16.57 0.03 0 0 0 0 0.01 0.01 0.02 0.05
16.57-19.31 0.04 0 0 0 0 0.01 0.01 0.02 0.06
19.31-22.49 0.04 0 0 0 0 0.01 0.01 0.02 0.06
22.49-26.20 0.05 0 0 0 0 0.01 0.02 0.03 0.08
26.20-30.53 0.06 0 0 0 0 0.01 0.02 0.03 0.09
30.53-35.56 0.06 0 0 0 0 0.01 0.03 0.03 0.11
35.56-41.43 0.08 0 0 0 0 0.01 0.03 0.03 0.12
41.43-48.27 0.1 0 0 0 0 0.02 0.03 0.04 0.12
48.27-56.23 0.12 0 0 0 0 0.02 0.03 0.04 0.11
56.23-65.51 0.16 0 0 0 0 0.02 0.03 0.05 0.1
65.51-76.32 0.21 0 0 0 0 0.01 0.04 0.06 0.09
76.32-88.91 0.28 0 0 0 0 0.01 0.04 0.07 0.07
88.91-103.58 0.35 0 0 0 0 0.01 0.05 0.08 0.07
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