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ABSTRACT : Regular, spherical and isotropic open—microcellular foams having low density
were prepared by the high internal phase emulsion (HIPE) polymerization mainly composed
of styrene monomer and water. The effects of polymerization conditions, such as the content
of water, divinylbenzene as a crosslinking agent and dodecane as a chain transfer agent, were
investigated based on the cell size and foam properties. The microstructural morphology was
observed using scanning electron microscopy (SEM) and the compression modulus of the
foam was evaluated using compression test. The dropwise feeding of the aqueous phase into
the oil phase was more effective than the batch feeding in producing the uniform and stable
foam. Agitation speed and surfactant strongly influenced on the cell size and the window size
between water droplets. Introduction of chain transfer agent increased the cell size, whereas
it decreased the window size. Compression modulus increased with the crosslinking agent,
but decreased with the chain transfer agent.

Keywords - high internal phase emulsion, microcellular foam, emulsion polymerization, foam morphology,
compression test.
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EgH A267 A6 20029 11€

& Folzl WHHEE SloflA] 3 ol Aol &
A4S d&FFo] 2] (batch feeding) 22 O/W A5
W/O 7402 4qHE WAIA FPgA 7= B =
T Y Ao 8N S 3 B AEFo W
(dropwise feeding) & AFE-3lo] &3+3} FA]o] W/O
v Ad-s F4A7IE S AEsksith Az
o] WA e g de] dojus A7
shglom, ALfo] Aol A9 2877 F&H
et § 28 FUFE wnkete] & 30+%t
sHitt A uE F3AY 24, g8 F

fo -
rin
i
ek}
=2
R
)
ne)
et
%
o
s

El:
<

]y 2

U, Wik E 5o A¥FAS Table 19 Uy
=5 SAMANAY
Z

Fdxoe] o]Fofzl 2YES HES §F PA
60 CTE FAshHA 4827t TEAALE T8 T8
T NEs FEAE 65 T dlFF 224 293t 1
2 AXAR F, e LR Y QEA @AF
o7 FAFAA ZH wAskA ZFREH e TS
AZAA HFAQ ATz EEAE AT

=45y o 3

testing machine: Lloyd LR 50K)< AR&3slo] <=

Table 1. Emulsion Compositions and Experimental
Conditions

sample SM DVB DD W agitation feeding mixing

cole (g (g (g (g speed (rpm) type  time (min)
W-1 375 5
W-2 75 11
W-3 378 378 0 1125 1720 batch 13
W-4 150 14
W-5 300 20
M-4 75 0 0 150 1720 batch 18
D-11 15 0

g:ﬁ 1125’ 2; 0 150 500 dopwise 30
D-14 75 175

D-21 15 0

g:gg 112('; 2; 2150 500 dropwise 30
D-24 75 15

D-31 15 0

g_gé ! 12 éb 2; 8§ 150 500 dropwise 30
D-34 75 15
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Figure 3. Effect of water content on compression
modulus (W—series).
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50 pm).
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