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Abstract— Since supercritical fluid has the benefit that slight changes in the temperature and pressure in the critical re-

gion cause extremely large change in the solvent density and thus its dissolving power, its application has been enlarged. In
this study, calcium carbonate(CaCQ,) particles impregnated in silicone rubber network were extracted by using supercritical
carbon dioxide and pore distribution of silicone rubber-CaCQ. was investigated with varying amount of extract. Silicone
rubber has excellent mechanical properties such as heat-resistance, cold-resistance. Silicone rubber-CaCO, composite sheets
were prepared by kneading processes. And then CaCO, particles become dispersed and impregnated in silicone rubber net-
work. Supercritical carbon dioxide diffuse through composite sample, then sample is swollen. CaCO, in silicone rubber net-
work is dissolved in supercritical carbon dioxide, and its sites become pores. Pore distribution and pore shape are observed
by SEM(scanning electron microscope). Porous silicone rubber is suited for uses such as chromatographic devices, catalytic

membranes, and adsorbents of organics.

Key words: SFE, Silicone Rubber, Pore Distribution, Swelling, Catalytic Membranes

1. A =2

ZAISA 22 7B delE Z71E ¥ el Bxirke
748t Q1 o] zhg-sled "Nl ol Abutal=(liquid like) WE"E 7FA| ™
o|2 Q13 &8 Frlolr} o AA 35L& dfAlsh=
A2g 71es FAH T o1

ZQAFAI2 2ol AT A= 19703 el B wA F53)
qedl 2 o)l 7129 BalZAdd va] we AHE 71x7] W
ok, 2UAFAE YALE(T,) olAtolA sie] 719 aet I
57} 3 e fAT oY 4 9lod, sheta] el |

- =
= Te T

401

k=3

slgle] 714ie} A &
ek op el Sxe} ghee
shsbd BAMEE, HAE,

48 BHATA Flol Lo ATY

el zstoaM Apish glo) e,

Haps 5)g A4do2 24o)

T Azt 2 4 A2, olsk e A ;
]

|
©® o
2, A 4 533, wy 2] MRirle 5o W

=
e
[~}

oholl 4] Ackal BAIS 2A] HAcH3].

EAFAE B3, oFE, AE, 438 Lo} Sold



402 ol - A3Al - FelY

S W o2 o] &5o] giri3-4]. 2YARAE Mz YA
A o] ofn] 100013 33] 18790 U2E A4 zAlg &
8 &Rl Al S). HE7R] 2YARA £5 )
o FeE IR e 2= 24A Al toluene-g AMg-she] A3} Al
228 A R FF3AH6), YA propaned AF 2
(heavy residual oi)ZHE} o} AL EZ A A= SulE o] &xgc}
(7] AEEH 2o == US4 char?] 348 wlx)sly] Hs
S 24 A B5 Ao, ARG Fd B 29
Al olakslet g AE3te] AAEATHS] 1 ol ZYAFAH
£ o] 8% % uby-E AfstE, s, AE, Aok, oef o}
Soll de] o] 853 glon, & olox 1A Y, aEA} 2
(fractionation), 8-z} 3-f-(swelling)®} c}-243 1 E-A}2) Azl d
2] o] 352 g]vt[6-10].

2 A7l AzetEadss] 3Y 454, caulytic mem-
brane, o]l sd=4 %3 membrane, 7| A £ {7]4v2] $3o]
A Sell Wde] o] x| 1 gle(11] vk P2 EAE A
sh=d] B24-8 Foich gl dFT Y] daA 5 2UAF
Ae] 2] o] 83t o}FA silicone rubber] | ol T3l
78k}, Silicone rubberol] tieFe] WAlbg-& @ UsA LEA
71 F 29UA oAzl AE o2 ARt Adeld o2 ghibabg
< FUA EFAY F 2UA oatE A SR AME-Sld Al
g o g ehibdag LdlAl7)aa) ssivh. 2A olxEt s
silicone rubbere} shibzhge] E3 BAE AEAFIH WFE &4
3}od silicone rubber®] & Jjite] Ea]d o 2ult A= o] ¢l B
g Ao g g4, 5 A470v) oluf S3ll%] Babdwo] A
A&7 g Aele 7lEeR gAEch Jeln 294 ollsluia
9] gtz 223 UM o] URE WA A 29A oj4ts}
ethol &85 sabage] $alE A5 o4l shildwe] F
Zgks 7430 24 silicone rubber?] 7} LR X E FAHE &= Q=

7hol] eajed LAsdrh.
2. OIEH A

2-1. EXQ WRAHS

Zha xR nEAP) oW A m ¥ 2 4 7A
Abefstell A= A 7] A At fasl g, o] & s nEX
2] Ra)7} BojupAl Ho, mEA}F o] Hdl o]y AL nE
Al sgolzt at

74 F2e] mHabel] tigt At 7] A 2] it Bt AL @
o] o)&oix] 31 g)ck. Staudinger= 1935 7kl 22 polystyrene
o] 9§ A% wxaledch 1] Mearerse} Barreri= glassy Abel 2]
PR} 7] A} 2719 32 dual-modeZ AIvEIcH11]. 1962
d Donald £-& butyl vulcanizates$} oJ2] 7}x] {-7]-8-vhel] 3t A
&g d7slsdct12].

3 -5-8] (swelling ration= 4-3) ¥H3HASYE FA4 3t 27| #-9(S)
of gt v], AS/S, &2 H g} il HEAELE 1A mem-
brane F& ol 238k 24l £ shio|c}.

%2} membraneo] 71 A HAE FHAA of 2] A A A2 5
2o 23} membrane] H-FHA o] dohlnd, HFHA I} A
membranee] Fd® 4 gjch zeinz A 7] A A9} mR AL
5] Alo]] sl froll #3F w-& A7) 23 Fort.

-~ =

2-2. BRI WRAHES 0|88 2ATH F&
2gAFANE F71E Lo s A &9He T &
whA ek Y Ash 2 Ye 2R rldd HLads SR A4

SEZE M342 M4z 19961 8T

. Remave
: - e
° Fluid

Add g
i
Fluid Mix.s )

(v)

Add

Fluid

of 3% 15\ Remove /7
- S)s S )
° < * Fluid Mix., >~

(e} SCF soluble additive or impurity (-) SCF

Fig. 1. Schematic illustration of supercritical polymer impregnation
and purification processes.
(a) impregnation process, (b) purification process
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P : pressure gauge

T : thermocouple

Fig. 2. Schematic diagram for experiment of SFE.
1. CO, cylinder 6. Reactor
2. Booster 7. Extract vessel
3. Reservoir 8. Flow meter
4. Forward pressure regulator 9. Flow rate controller
5. Water bath 10. Gas meter
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Fig. 3. Experimental swelling data for silicone rubber in carbon
dioxide[15].
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Fig. 4. Density of pure CO, calculated by Peng-Robinson EOS with
pressure change.
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Fig. 5. Variations of weight of different samples with pressure.
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Fig. 6. Variations of weight of same samples with pressure.
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Fig. 8. SEM micrographs of silicone rubber-CaCO; composite sheet.
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Fig. 9. SEM micrographs of sample after extraction of CaCO, with
SC-CO, at 308.15 K.
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Fig. 10. SEM micrographs of sample after extraction of CaCO,
with SC-CO, at 323.15K.
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Fig. 11. SEM micrographs of sample after extraction of CaCO,
with SC-CO, at 343.15 K.
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