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Separation of VOCs by Silica-filled PDMS Membrane
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Fig. 1. Schematic diagram of VOCs permeability measuring system using membrane

3. W3 % 1@
PDMS =123} PDMSol ®H/HA € fumed silica 5, 10, 15, 20 wt%E H7}ste] A= 3 mixed

Proceeding of the 40th Meeting of KOSAE (2005) - 248 -



matrix membraned] VOCsol W& ¥0% EA& A3t 79 2= 30 ~ 60CE 48 2§ ¥

A PDMSel Ed42 @ fumed silicaZ% 0, 5 10, 15, 20 wt%ZE H718ld #%3% mixed matrix
membrane] 1%(10,000 ppmv) ¥ % Z benzene, toluene® HAAMN)EF/IA(EE 99.99%)F 9 3tA
benzene, toluene 3} X0t}
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Fig. 2. Permeance of benzene and toluene in Fig. 3. Benzene, toluene/nitrogen selectivity in
PDMS/modified  fumed  silica mixed  maltrix PDMS/modified silica mixed matrix membrane
membrane containing 0, 5, 10, 15 and 20 wit% containing 0, 5, 10, 15 and 20 wt% modified silica
modified fumed silica as a function of operation as a function of operation temperature
temperature

Benzene® 7% PDMS WH#le] &% wste e E3TE= 466~1218 cm/em’ sec cmHg ©] o,
PDMS°1] EHNE & 5 wt%9] fumed silicaZ H7}g+ mlxed matrix membrane®] 7¢ T 549~12.59 x
107 em’/em’ sec cmHg, 10 wt%< 6.78~13.84 x 107 em*/em® sec cmHg, 156 wt%& 7.15~-1448 x
107 em¥em® sec cmHg, 20 wt%E 7.41~1526 x 10" em’/em’ sec cmHg ©2 PDMSel ¥W7/1d ©
fumed silicaZt 718 ol 7 248 ERE7 S71HE 22 28 20 JEATE £33 toluene®
benzene® F Y3 A PDMSo| EAME H fumed silicazt H7Fe %ol £ &2 R S4HA
ot oJ8A FREst F7tEE olfE FUAE F28 ¢ dh RHA olR &, fumed silica’t H7EER
A8 free volumeo] F713le] LA {71818 E9 45 SAEE F7AA 71 FAEE F71A
7l 8922 FEIHAS Aogn Alzachld] FHA of=2 YuwtH¥oZ fumed silicat =
SiOH(silanol}Z X8l glen FWA/H2E A fumed silicar silanol #% olzl =Si0Si= (siloxane)
T 23t e, ol#H# silanol$ siloxane® F&F Z&7|2 oA ¢Uuh[s] ol ¥ FHE&7|d 2o
= PDMSo] WA & fumed silicad FU&F] F71 55 VOCsol et F3o] FrishdA
FHEE F7HA71E Aotk Neol th& benzene® toluened AYEE BW 2% 32 BY benzene:
Neol thd Melee 2xdsle we} Hateted 2 22 29 PDMS 2rdde] A& 165~280, 5
wt% EW/MA 8@ fumed silica® F7Fg WEHJLS 1.74~3.11, 10 wt%e 1.82~351, 15 wt%E= 1.97
~3.62, 20 wt%e 223~36562 WHHJ FHME B fumed silicadl FFo] F71 45 Agrrt =
7FE A2 ™ toluene G A PDMSol W72 B fumed silicad FHako] 271848 Hdwrt 7590
oA WA @ fumed silical 98)A FLAHRIBATES FaFo] FrlsdA FHETl Folsle
ol ¢ wrAstAZ VOCsol di &3l%7t F7bste] VOC Wig MEwr F7Eg. durdes 1l
BHUAE ol &% FLARIIGTE Fg AAN YolH FHEE FL2FE, AYR A 5L4S
VOCsE a#axoz & AAT + Adth o]FA PDMSH FW/ME & fumed silica® HrbstzzA
VOCsol tiet Fxwet Adxr Zr7bsdA duegee E8 VOCs7t N2 2vh B8 &o] EaswA
EAHLE VOCsE £ AA & 5 Aok A= VOCs7 B3 3 me] 2= 3z ofje &
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(amorphous) ¥l free volumeo] AAETH oA YA free volumeL & VOCs/t FHE WA &4
EE FMA FAEE FeAR o2 g AHE 3 PDMSH EAAA 9 fumed silica® H7H3]
o AZ% mixed matrix membraned AHE3de VOCE a#xez 2, AA & & & AE2HU L
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