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Table 1. Summary of literature on porous membrane adsorption.

Mesgmacropore

System Preparation size (nm)

Hysteresis

BET area (m%qg),

Pore volume (cn¥/g)  Ref.

Zeolitic monoliths

MFI Polystyrene spheres arrayed as templates250+ 30 none 421 (half micro-, half 1
ZSM-5 for macropores, tetraethylorthosilicate, and macropore)
tetrapropylammonium hydroxide
Si-MFI Amorphous silica converted to ZSM-5 2
packed nanocrystalline bodies by:
1. Direct hydrothermal treatment (HT) 3-8 471, 0.142
2. Impregnation of charge-reversed amor2-20 (max. at 10) —,0.104
phous silica grains
3. Electrostatic adsorption of ZSM-5 seeds(no loop) 480, 0.136
on the amorphous grains followed by HT
Si-MFI 1. Self-assembly of monodisperse poly-10-45 H1 407, 0.49 (meso) 3
styrene spheres and silicalite crystals by
slow evaporation of solvent
2. Self-assembly followed by hydrothermal 2—8; small loop due 428, 0.51 (macro)
treatment of composite to pinholes
Si-MFI Self-assembled membrane: dried nanocrys35 interparticle pore H1 480, 0.18 4
tal film on mica substrate size, 0.58 pore vol-
ume
Si-MFI Self-standing membrane: dried nanocrys22 interparticle pore H1 446, 0.18 4
tal film on a mica substrate compressed taize, 0.34 pore vol
100 MPa between two mica substrates
Si-MFI Self-standing membrane with microwave2.5 interparticle pore H1 397,0.17 4
treatment: compressed silicalite powdex 4 size, 0.08 pore vol-
10 min using a domestic microwave ume
Si-MFI Spongy silicalite membrane prep from elec-200-300 nm with H1 240 (132 ext.), 0.12 5
trostatic coating in an ultrasonic bath on a100-200 nm wall
cellulose acetate substrate thickness of micro-
tube using 80 nm
silicalite colloid
Si-MFI Silicalite membrane with further treatment H1 260 (60 ext.), 0.11 5
with a mixed vapor amine and steam on a
cellulose acetate substrate
Si-MFI HT growth in a clear solution for 12 h at H1 300 (187 ext.), 0.14 5
100C
Si-MFI Tubular alumina support. HT of silicain hy- Support layer pores None 6
droxide solution in presence of support.  between 0.005 and
11pm.
Mesoporous silica films
Silica Spin-coated SAW substrate 2-10(hd CQ) IV, H2 203.2 Zm’-/mz, 295 7
me/m
Silica Mesoporous thin film Krat77 K H1 0.21 fm 8
Silica Porous film on silicon wafer cut into pieces  Kr at 77 «,1 um 9
pores
Silica Mesoporous thin films from triblock 3.4-9 (depends on IV, H1 840, 1.13 10
copolymer templates template)
Silica Mesoporous silica thin films Nitrogen at 77 K IV, H1 11
SDA P123 8.4 660, 1.1

Continued on next page. ...



Mesgmacropore BET area (m%qg),

System Preparation size (nm) Hysteresis Pore volume (cn¥/g) Ref.
SDA P103 7.7 720, 1.12
SDA P65 4.8 930, 0.99
Silica Dip-coated film on sodalime glass. PluronicKr at 77 K H1 42-91 crfi/cn?, 12
F127 template ~107% cmi/cm?
Titania Pluronic F127 template H2 113-140%/n?,
1.3-
1.6x107° cmd/cn?
Silica Mesoporous silica film on silicon substrate,2.2 Poor ~ 820 13
PEG, MW= 400 used as template. Argon isotherm
plasma treatment of sol-gel precursor. shape
(probably
V)



Table 2. Pore size distribution analys&odels: Saito-Foley (SF¥® Non-Linear Density
Functional Theory (NLDFT}/

Peaks (A)
Adsorbent Adsorbate Model  Primary Secondary Tail
planarc-oriented No/77 K NLDFT 8.9 (s} 31 broad
membranes
planarc-oriented Ar/77 K SF 6.2 (s) 16.3 (vb) very broad
membranes
planarc-oriented Ar/77 K NLDFT 6.0 (s) NA none
membranes
planarhOh-oriented Ar/77 K NLDFT 8.8(s) 31 broad
membranes
planarhOh-oriented Ny/77 K SF 7.2,9.7 11.8, 14.2, noisy
membranes 18.3 (b),

23.3 (vb)
planarhOh-oriented Ar/77 K SF 7.1(s) 4.8 (s) very broad
membranes
planarhOh-oriented Ar/77 K NLDFT 7.1(s) 18.1,22.5(b)  noisy
membranes
silicalite powder N/77 K SF 5.3(s),10.2(s) 7.1,8.6, none

12.2 (b),

16.4 (vb)
silicalite powder N/77 K NLDFT 8.8 (s) 29.4 (b) none
silicalite powder Af77 K NLDFT 5.6 (s) NA none
silicalite powder AI77 K SF 13.2 6.6,9.1,17  noisy

(b), 20.4 (vb),

26.4 (vb)
tubular primary Ar/77 K NLDFT 5.6 (s) NA none
growth membrane
tubular primary No/77 K NLDFT 8.8 NA none

growth membrane

aSymbol legend: (b} broad peak; (vb¥ very broad peak; (sy sharp peak; nothing moderately

sharp peak.
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Figure 1. X-ray difraction (XRD) pattern of silicalite powder. The crystals are randomly
oriented, so each face has a significant contribution to the scattering pattern. Taken from

Reference 14.
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Figure 2. XRD pattern of a silicalite membrane oriented withdfaxis (0@ face) of the

crystals pointing up.
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Figure 3. XRD pattern of a silicalite membrane oriented with e faces up. For an
excellent comparison of various MFI membrane XRD patterns, please seealar
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