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Preparation of Void Latex Particles: Effects of Reaction Parameters on the
Mean Particle Diameter and the Solid Content
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Abstract: In preparing void latex particles by emulsion polymerization, the weight mean particle size of which is ranged 0.3 ym~15 m, reaction
parameters were investigated in order to elucidate their effects on the size distribution and the solid content of emulsion polymer. Experimental results
showed that the weight mean paticle size of hydrophillic core polymer was reduced as the concentration of sodium dodecylbenzene sulfonate (SDS)
increased. The size of void polymethyl-methacrylate-polystyrene composite latex particles became larger as the concentration of styrene monomer and
the sodium persulfate increased. However, the size of void latex particles was reduced as the feeding rate of acrylic acid increased. The solid content
of emulsion polymer was strongly dependent on the addition of stylene monomer. By increasing the concentration of styrene monomer the solid content
of emulsion polymer increased linearly.
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1. Nz gas bomb 2. valve

3. flow meter 4. temperature indicator
5. themmocouple in water bath 6. themocouple in reactor
7. mechanical stirrer 8. reactor

9. water bath with a temperature controller

10, 11, 12. peristaltic pump 13. monomer feed tank
14. initiator feed tank 15. acid/alkali feed tank

Figure 1. Schematic diagram of emulsion polymerization apparatus.

Table 1. Experimental Conditions for Hydrophillic Core Polymer
Preparation

Reactor Capacity 54
Rxn temperature 815 T
Deionized water 1,700 g

Deionized water : 335 g

Sodium dodecylbenzene sulfonate(SDS.45%)
Monomer emulsion(l) | 35g/61g/12¢

Methyl Methacrylate : 3645 g

Methacrylic acid : 435 g

A part of monomer emulsion(I)

Monomer emulsion(Il}{ SDS (45%) : 70 g

Methacrylic acid : 241 g

Deionized water : 15 g

Initiator -
Sodium persulfate (SPS) : 275 g

Table 2. Experimental Conditions for Core/Shell Polymer Preparation

Reactor Capacity 51
Rxn temperature 8&x5 T
Deionized water 1192 g
Deionized water : 723 g
Monomer emulsion(TI) SDS(45%) T dlg
Styrene D17l g
. Deionized water : 33 g
Acid compound —
Acrlic acid 1 17g
. Deionized water : 60 g
Initiator(I)
SPS 1 36g
. Deionized water : 8 g
Initiator(IT)
SPS : 20g
Deionized water @ 30
Initiator(ITI) 2 i £
SPS 10g
. Deionized water @ 15 g
Alkali compound
NH.OH : 15g

| Deionized Water + SDS + MA + MMA |
Mixing ‘ at2s5 T
‘ Monomer Emulsion(I) I
Feeding l (for 5 min /at 8 T)
Deionized Water : 1,700 g
Reactor Capacity : 5000 mL
Mixing l (at 8 T)

Sodium persulfate (SPS)
Feeding l (for 10 min)

Monomer Emulsion(Il) :
Monomer Emulsion(I) + SDS + MA

Feeding l (for 2h/ at 8 T)

| Mixing : 20 min |
Cooling l (at %5 C)

| Hydrophilic Core Polymer ]

Figure 2. Schematic diagram of experimental procedures for
preparation of hydrophilic core polymer.

| Sodium persulfate(SPS)
Feeding l at 8 C

Deionized Water : 1,192 g

Reactor Capacity : 5000 mL
Mixing l (at 8 T)

Hydrophilic Core Polymer
Feeding ‘ (for 5 min)

Monomer Emulsion(IIT)
+ AA(acrylic acid) + SPS

Cofeeding i (for 2h/ <9 T)

[ Ammonium Hydroxide(NH;OH) l
Feeding ¢ (for 10 min / at 8 )

| Sodium persulfate (SPS) —I
Feeding l (for 15 min / at 85 C)

I Mixing : for 20 min 7
Cooling t (at 25 T)
I Core/Shell Polymer I

Figure 3. Schematic diagram of experimental procedures for
preparation of core/shell polymer.
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Figure 5. Particle size distribution of core polymers formed with
various amounts of SDS.
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Figure 6. SEM micrograph of core/shell polvmer particles

oo
2,
=)

(M ox mo P to o
Ho

3.2. 70{/4d 1
SPS #49 (Imtlator Dt
ol WL Eojgii= uke
A FAID 2
= % 3| 7}._/.:I:E

R 2eH HE

P
24

Zo F
SPS (Initiator ID7} 1
zAe), 7k AR
(B%)E H7MA @0l Euid] &A Hﬁ}{’
=goax HAgd Zol/d EnE
Figue 4o B¢l vie}h e 0] Zni&
Fol/d £¥jvl {1zl SEM Ao
Aze 7EAe & BolFa 9

r.rE ky
o o

Figure 62
Aol Sojit
A=} A7l 03~15 pm

Figure 72 54 @ ~Hdel WhRe wBAAS o
Fed 3o/ Felulel 3¢ WFYA WHE 2A4E 2ot
SR B 5 S5l 2EW gl kel $AEST G¥
N g YEFE Ty 0EFOT o|FHUA F¥ FTYY
o A7|7t Frkstn ok of7iA AEdlel 0% H7kd A el
aol/4 elole] 2717} 031 A A& 2ol Eelele) A
7o) 024 A& BABDA YA 2717} 27 4R 2L
& 94 ol £ QERE S4 94 2] BeulNy gELE
J Zo] guimoz Yo SR FHYS T 4 At o) 2o
/4 Bnle FRRANA 2 ol aslol i W5 3o E
Aol AEA 4 R FHA At ZEd 9 ol
Mag A Aoz 3o EYrlE FHOE dE dael 4
gol @7 Gojihd 2@ 7A@ Bl

Figure 82 301/ A% ©7ol4 74419 SPSe] A7tekg
SA7S W 389 Tol/d Belvle] 3 WEYS WS 24
# Astolth IgelA ¥ 4 9%e) SPSel Bl FHEE
BEd GHY YEET FHol 0EZoR oFHAA F¥ AT



3T YA Az %g A7t BE JA 2719 2FE G} wiAE 9F 761

Siyre'ne' WM'D

(1) 50% 0.56ym
(2) 75% 1.06jm
| (3)100% 1.44m (3)
|
y

(2) ]

Weight(%)

Particle Diameter(um)

Figure 7. Particle size distribution of core/shell polymer formed
with various amount of styrene monomer.
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Figure 8. Particle size distribution of core/shell polymer formed
with various amount of SPS.
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Figure 9. Particle size distribution of core/shell polymers formed
with different feed rates of AA.
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Figure 10. Particle size distributions of solid content and WM.D
with various amount of styrene monomer.
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Figure 11. Particle size distributions of solid content and W.M.D
with various amount of SPS.
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