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R o 23 sl viEsieladeo]E vek| o} Agete] A BF AAE whg
gugeladgolE v=g A FHAFA B2, A ¥ E, DHE T ke
Ao we vz Bxig Wslel 1 deol 4% BAE 77 GPCe SEME o] &alo] %5
o}k JRAIA] o] FrhEIA Y 257} Al wel Bxige] aske Aoz At f-3lE A
U= E4e ngoy, n3ld wa Bxek dsgs #2Ex] gE Sold ¥4 g
SEMo) 9@ vl=e] HAAAL wexAd wel 0.3~0.6 mmz Watgs=d), 257} woldd) o
g vz AAe Zrsgch =8 AR w2 St wel v FAo) ke haAll vl =}
= g A4S Bgon u3Ro| Zrg wet Bxleke] ¥ishe gINsdE BTaEtn = AL
271590k T3 60 CollA ¥hgo] dojid 5 = Hao] HAR] FEE DEk 9 tiy] 05 wt%
2 10%g/mol o]4e) ¥ Exlerg 71 PMMAZE $45th 80 ColldE 60 CAlM whgol
A2 dojhx] kA oF 0.2 wt% /HAA FEAAE ¥hgo] Yoju 60 Coll vis oF 2.58) 3
wo] BE WesE 2 Bxjgfo] 10%g/molel PMMA vt 4o 7Hsstgith

ABSTRACT : Uniform sized poly(methyl methacrylate)(PMMA) beads were prepared by soap-
less emulsion polymerization using methacrylate monomer and potassium persulfate as mono-
mer and initiator, respectively. The molecular weights and the morphology of resulting latex-
es were determined by means of GPC and SEM in terms of the reaction conditions such as
the reaction temperature, the amount of the initiator and the solid content. The molecular
weights of the latex beads were found to be decreased with increasing amount of initiator and
the reaction temperature, and no dependency of the solid content. The sizes of the prepared
beads varied between 0.3 and 0.6 um with the reaction conditions; the lower the reaction tem-
perature, or the higher the initiator concentration and the solid content, the larger the particle
sizes were observed. The relationship between the particle size and the initiator concentration
is controversial to that in the case of the crosslinked polymer beads. High molecular weight of
10°g/mol PMMA bead was able to obtain not only with 0.5 wt% of initiator at 60 C but also
with 0.2 wt% of initiator at 80 C.

Keywords: emulsifier-free emulsion polymerization, PMMA, wmolecular weight, molecular
weight distribution, particle size.
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Table 1-(a). Experimental Recipe for the Obser-
vation of the Effect of Initiator Concentration
and Temperature on Molecular Weight

DDI water monomer initiator (g)  initiator (g)
{mL) (mL) at 60 C at 80 ¢
60 20 0.09 0.04
60 20 0.12 0.06
60 20 0.15 0.09
60 20 0.18 0.15
60 20 0.24 0.18
{(b) Solid Content Variances
temperature DDI water initiator —monomer solid
() (g) (g) (mL) content
70 60 0.09 20—1892¢ 24%
70 70 0.09 20 21.3%
70 80 0.09 20 19.1%
70 100 0.09 20 15.9%
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Figure 1. (a) GPC raw data in accordance with varia-
tion of the amount of initiator at 60 °C. (H) 0.09 g, (@)
012g (~)0.15g, (¥) 0.18g, () 0.24¢g. (b) GPC raw
data in accordance with variation of the amount of ini-
tiator at 80 C. () 0.04g, (@) 0.06¢g, (£) 0.09¢, (V¥)
0.15g, () 0.18¢.
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Figure 2. SEM morphology of PMMA beads in accordance with variation of the amount of initiator at 60 C. (a)
0.09g, (b)0.12¢, (c) 0.15g, and (d) 0.18 g.
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Figure 3. SEM morphology of PMMA beads in accordance with variation of the amount of initiator at 80 °C.

(a) 0.04g, (b) 0.09¢g, (c) 0.15¢, and (d) 0.18g.
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Figure 4. (a) GPC raw data in accordance with varia-
tion of reaction temperature at initiator 0.09 g. (ll) 60
T, (O) 70 C, (a) 80 C. (b) GPC raw data in accord-
ance with variation of reaction temperature at initiator
0.18¢. (M) 60 °C, (O)70C, (a) 80 C.
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Figure 5. GPC raw data in accordance with solid con-
tents at 70 °C, initiator 0.09 g system. (IB) 25 wt%, (O)
22 wit%, (A) 20 wt%, (V) 17 wt%.
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Figure 6. SEM morphology of PMMA beads in accordance with solid contents at 70 C, initiator 0.09 g system. (a)

25 wt%, (b) 22 wt%, (c) 20 wt%, and (d) 17 wt%.
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