Polymer (Korea) Vol. 26, No. 6, pp 759~766 (2002)

EET

HIPE %9l 98k n|A7|3¢ wxae] 2Z 2]
9 24 3 24 9F

AYF - AFA - o)A
s9gstm ZIoe AT
(2002 449 249 FHa, 20029 9¢ 184 A=)

Morphology and Properties of Microcellular Foams by High Internal
Phase Emulsion Polymerization: Effect of Emulsion Compositions

Han Gyun Jeoung, Su Jin Ji, and Seong Jae Lee'
Department of Polymer Engineering, The University of Suwon, Suwon 445-743, Korea
te-mail : sjlee@mail suwon.ac.kr
(Received April 24, 2002;accepted September 18, 2002)

2 2% AEdAH Eo| 9 9452 FAHP £FE-S high internal phase emulsion (HIPE) F$&-&
Eoto] LS 7YY T TRE o] FAqR xﬂ%E—J Y T AV SXAE AzS,
2 7tuad ARl divinylbenzene, AFE0lE A dodecaned] €3k W3l 59 320 U]*ﬂ 1
FEA 71 271 @ 240l vIAE 9EE ZABIITE AlxE HIPE 22A9 vATx 2E2
A2 gslr] 43led SEM AlRle s #Esa MAE B4E Fosk) skl gEAEe® o
= ES SHAT A7 o o Aol F4d AE FUY o & e AsHer '7F°J
e AgFo] Wl Heot e Fshe dEFo] WA Aend sty s LHEA
& Azxsted aRFelint wEEst AWM 713 272 AMES] window A7l AdEst
%EE 7ACh AFElEAY Frke 71F 2718 F/RIRAR window 2718 2818 AR
LA gtE BB MtRAAY gao] SRS, AbgelE Al el FAEFE SISt
93\

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 madulus increased with the crosslinking agent,
but decreased with the chain transfer agent.

Keywords : high internal phase emulsion, microcellulay foam, emulsion polymerization, foam morphology,
compression fest.
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Figure 1. Chemical structure of sorbitan monooleate.
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Table 1. Emulsion Compositions and Experimental
Conditions

sampe SM DVB DD W agitation feeding mixing

code (@ (@ (& (& speed (rpm) type  time (min)
W-1 375 5

W-2 7 1

W-3 378 378 0 1125 1720 betch 13

W-4 150 14

W 300 0
M- 756 0 0 150 1720 batch 18

D11 15 0

gjg 112(‘; 2; 0 150 500  dopwise 30

D14 75 75 ~

D-21 15 0

g:ig 112('; 2; 20150 300 dropwise 30

DU 75 13

D31 15 0

g:gg 112('; 2; § 150 500 dopwise 30

D-34 75 75
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Figure 2. SEM micrographs of microcellular foams
showing the effect of water content (Bars indicate
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Figure 3. Effect of water content on compression
modulus (W-—series).
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Figure 4. SEM micrographs of microcellular foams
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