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* Solution casting and solvent evaporation
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! Mixed matrix membranes (MMMs)
2 W.J. Koros



lio il axld (s jlwlss sl ABS/PVAC sIWT s poly slisé (oalols o Udaaw S 9ili il

2 slp b Sejlal 28 falfl jslaie 4 (izeen

Jbaw JBlas el ygesl cmtie doyd oS 5 0 slie

LD 5| a8 oaSilea e 5l o ailind Blml 5 ond 1S3
Ivol asl

oy g s -Y
ABS/PVAC slalic s 3y G35 3 s2lsl5 -V

@ Comd e Gy RS g mede 2l ol
Celoass a1 (V) Jsaz ,5 ABS/PVAC glalid o sl
ey Sk sl Gl L ogd e csalin oS jsblen
a0 lad 395 5l (Slug B9,y 6 pdy A ol
FsSse 33 s oud oolinul bl Lis Ly a5 bl |
slado,s yo Wb (b Jo¥ge o39 S) Ve
Ol 5o 38 35 g ead jeSTie 3L slad jbslo VL
loog )5 slas Wl L s o 5l wedes S S
G o bl desy lyme 099380 Jiise,S ook
9o Salp Jl o Wssdioe i e 5B i el
(satuie 39y (S pdydeis (alS g (6 pdy Pl Bl Jole
S epele 3585 Sy50 50 il i JB 25 0
Sh8) 8093 Sze5 I o5l bl 55 (pl &S ol
S0DEL XA nm ol g +IYF M oide See JeSUge
" P ek Ao liae 5 WS (o0 jgee las
2 Al il a0 Bl o5 sl o ol (6l
ol (S Pl & 9) 3585 5590 (]
b by Josse (359 b Sliwldans (b sl lBIL
Gl ol @lsl 5 Azt ;0 oS 09 oo olml da 35d5 (sl
w2y Jes o sbial g (b slyiome (2l L Ll b o
S Olies el D15l 0y Glo sy (59,55 05
Gl oy VU Sloeosg 5laws oo lis 095 51 Sluss W,
Slwl Jeng b sea> 50 5 plulpdds Gl uS &S
2 olpede s pdy S el el Sl W)
(FO ) 055 Hlade oy yis 4 PVAC S35 7. Ve (glsize
009l sl dne slad plgie 4 elad ol ol ply s o
JEsl ples aalsl jo g ool 48,5 Jlas o ISl &3 4l

Dedisr sy O 3o 58

[ VIS OX S VLS W RLIR VI P SV Dy PRSI OV-YP- 75
OOr Om Sl Sl e B0l 005 o anbline (en
sl (5).5JS.~; O )0 ool S99 A GILQ.’;}\ ua.»La_v
Sy e Sl VB Y Soe 4 1) ool as slo Jolons
Digd gle ol 40 09390 1, ool sg>g 5l G esls 1,8
| Sk 5 i ctina] 450 GLi angd (sl et
S8 jlae 4y g 00938l 8 5l end oolel (gyanly S5l &
a Joloe jo oyl canlie 2S1 9 oo oo 4 Olyd
loo o 5 Sbgwl gl plaz jo LY 5l adds Ve s
e . Sl e e Lo .
G U dded 59y polgds Culs 4 plas 2Spld
30 59y Sy Do A codds Al salis glapls Lyl ws
sloo b alBislej] (S Sis 10 55, S prmw cdaize sloo
s Pl sl plaebl Jpam jslie 4 Culy 0 9 F-°C
50 el VY Gae a4 Gialesl ,o 5l LS eod Lis sla, b
abeols 13 F°C gles b Kbyl W S Sas
YY U YA o ol ai )l g)le slalie cwlbrs
g yuag S

b g S0 310l (g
oBtalesl 5o 35290 sl (6 pS0jll w2 )b
Sl S o alls slajls gl alal) sl eslinul b
DYl ws 5 aculse
_ VL 27315 P,

P-= ")
AtAP T, 76

oole > V(cm3) ‘\‘))b‘ o> @‘9‘)'.’. P d.b.ﬂ) Q{‘ o aS
‘.SSLA) 0,99 40 slie Cawd k)"'"l" Couw §O IR Eo 6“9‘)"
slid Jge mhaw Aem’) lié cwlksL (cm) ¢ (s)
(cmHg) ¢ Ty (K) slae 5l 5,50 ,Lid S| AP (cmHg)
e VE Ojle aiil oo laore [lid g Lo i a0 Py
29 o0 dplme pr>— o Hlogel s

Sy oS Ol s pele Gla3l5 sl Al L
Lloe Caws w58 90 ol 2ol s 1o elie JTony
el

Oe/cta=Pre/Pcna B

! Casting knife
*Barrer; 1 Barrer = 1x107"° ¢cm® (STP) cm/em? s cmHg = 7.5x107"
cm’® (STP) cm/cm? s Pa
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Influence of silica nanoparticles on the performance of ABS/PVAc
polymeric blend membrane for separation of helium from methane
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ABSTRACT

ARTICLE INFO

One of the most important and practical methods of
improving performance of polymeric membranes for gas
separation is the incorporation of inorganic fillers into
polymeric membrane matrix. In present study, first, the
influence of different amounts of PVAc in the ABS/PVAc
blend membranes in the separation of helium from methane
was investigated. Then, using the best composition in case of
the He permeability and He/CH4 selectivity, the effect of
addition of silica nanoparticles into the membrane was
studied. The results showed that addition of 3 wt% silica
nanoparticles in the ABS/PVAc(20%) blend membrane,
increases He permeability (from 6.3 to 59 barer), while
selectivity of membrane reduces from 45 to 6.2. In order to
modify selectivity, compatibilizing effect of SBR was
examined adding 5-15 wt% SBR  into  the
ABS/PVAc/Si02(3%) membrane. It was found that the
membrane with 15% SBR loading, with the He permeability
of 42 barer and the He/CHy selectivity of 52, has the best
separation performance. Furthermore, He permeability
decreased with increasing pressure from 1 to 4 bar, then it
did not changes considerably with elevating pressures.
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