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2 o FATAPLR o] 2719 2R B2 YA AZA, Fdx AR S, 24 YA B4 S 24 GEo 43t ¥, 27], 72
E Ade 938 Az} e ol Aoz dA QAN F2A, /154 1A UG4S FHE 5 Q= Ao U g, & dT7oAe
mtol2g 27]9 dda YAE Az YoM, MY YR n-butyl acrylate(BAYE 4A3tx, AAAY 5%, 4349 o g L5 slmA
o & 2 awr)e £x 5o W WP 270) BE seed F3 FHL NS 7 WE WEE] Yxbe) Hy] L B4 HAE I disto =
AT 49 Aitg wgoz W W5 AF ZAEL FUSY dSH seed FHFTHOZ 014~367 umé BT 444 E ZE poly(n-butyl
acrylate)(PBA) e Qa8 Az¥ + YU

Abstract: Preparation of micron size polymer particles which have desired morphology, size, and structure by emulsion polymerization is very
difficult due to coagulation of latex particles and formation of second generation particles. But there are attractive merits such as preparation of
structural and functional polymer particles in seeded emulsion polymerization. Seeded emulsion polymerization of n-butyl acrylate(BA) was carried
out to investigate the effects of stirring rate, reaction temperature, concentration of initiator, emulsifier, and cross-linking agent on the particle size
and size distribution. By the combination of suitable reaction conditions, we succeeded in preparing 0.14~3.67 um diameter of poly(n-butyl
acrylate)(PBA) particles using sequential seeded emulsion polymerization.
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1. Peristatic pump 2. Temperature controller
3. Four neck flask 4. Argon bomb

5. Digital stirrer having tachometer 6. Monomer storage flask
7. Magnetic stirrer 8. Condenser

9. Stirrer impelier 10. Heating mantle

Figure 1. Schematic diagram of reaction system.
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Table 1. Recipe for Seed Polymerization

Ingredient Amount(g)
DDI water 550
Reactor charge
KPS 10
BA 200
BDMA 40
Pre-emulsion charge
DDI water 100
SDS 2.0

Table 2. Standard Recipe for PBA Growth Polymerization

Ingredient Amount(g)
DDI water 150
Reactor charge
Seed latex (6]
BA 60
BDMA 1.20
Pre-emulsion charge DDI water 30
SDS 0.60
AIBN 066
(at 80 C, 150 RPM)
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Table 3. Recipe for PBA Growth Polymerization at Various
Conditions

Series Component Amount / degree
Series A AIBN 0.18 g, 0.30 g, 066 g
Series B BDMA 060 g 120 g, 240 g
Series C SDS 030 g 060 g, 180 g
Series D Reaction temp 60 C,8 T, 100 T
Series E RPM of stirrer 50 RPM, 100 RPM, 150 RPM

Table 4. Recipe for PBA Sequential Growth Polymerization
(Unit : g)

Component #1 #2 #3 #4 # #6
DDI water | 550 | 150 100 70 70 70
Reacto
O kps 10
charge
Seed latex Vi) 100 | 210 | 210 | 210
BA 2001 200 { 200 | 200 | 200 | 200
Pre- BDMA 40 30 30 30 30 30
emulsion| DDI water | 100 | 200 | 220 | 260 | 260 | 260
charge | AN 22 | 22 | 22 | 22 | 22
SDS 20 | 20 20 20 20 20
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Figure 2. Particle size and size distribution of latex at different
concentration of initiator.
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Figure 3. Particle size and size distribution of latex at different
concentration of cross-linking agent.
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Figure 4. Particle size and size distribution of latex at different
concentration of emulsifier.
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Figure 5. Particle size and size distribution of latex at different
reaction temperature.
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Figure 6. Particle size and size distribution of latex at different
stirring rate.
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Figure 7. Particle size and size distribution of latex at particle
growth polymerization.
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Table 5. Measured Average Particle Sizes and Specific Surface
Area of Latex

n | e | 8wl s | ®
Specific surf
poctile S ace | 118300 | 45060 | 19640 | 12820 | 9830 | 10020
area (cm%g)
Ave. particle

14| 042 | 094 | 144 | 222 | 367
diameter (um) | 014 | 042
Ao g Hrh
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