PAN 1

DMF PAN 24
2 3-10wt%PVC-THF PAN
PVC
5-10 PVA-THF 1

Poly(vinyl chloride)polyacrylonitrile composite membranes for the dehydration of
acetic acid. JMembr Sci VOL.81 NO.1/2 1993 6 16 KOOPSGH NOLTENJAM MULDER
M HV SMOLDERS C A ELSEVIER 59 Fig.2 Schematic reperesentation of a membrane
casting machine. (1) Non-woven, (2) polymer solution, (3) casting knife, (4) coagulation bath,
(5) support layer, (6) rinsing bath. Reprinted with permission from ELSEVIER.
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Poly(vinyl chloride)polyacrylonitrile composite membranes for the dehydration of
aceticacid. JMembr Sci  VOL.81 NO.1/2 1993 6 16 KOOPSGH NOLTENJAM MULDER
M HV SMOLDERS C A ELSEVIER 58 Fig.1l Schematic representation of a composite
membrane showing three different permiating regions. Reprinted with permission from ELSEVIER.
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Poly(vinyl chloride)polyacrylonitrile composite membranes for the dehydration of
acetic acid. JMembr Sci VOL.81 NO.1/2 1993 6 16 KOOPSGH NOLTENJAM MULDER
MHYV SMOLDERS C A ELSEVIER 60 Fig.3 Cross section of a PVC/PAN composite membrane;
the thin white line is the PVC top layer(0.3u m) and the grey layer with the macrovoids is the
porous PAN support layer. Reprinted with permission from ELSEVIER.

Poly(vinyl chloride)polyacrylonitrile composite membranes for the dehydration of acetic
acid. J Membr Sci VOL.81 NO.1/2 1993 6 16 KOOPS G H NOLTEN J AM MULDER M H
V' SMOLDERS C A ELSEVIER 57 70
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Gas transfer in supported Langmuir-Blodgett films of polymeric lipids. Thin Solid
Films VOL.180 1989 11 21 STROEVEP COELHOMAN DONGS LAMP COLEMANLB FISKE
TG ELSEVIER 242 Fig.1 Polymeric lipids used for LB multilayers. Reprintedwith
permission from ELSEVIER.
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1 Celgard LB

Lipid Number of

(PIL) % 10° (cm*STP)s~ "em~™2 Torr™ 1)
layers S -
CH, N, co,
0 196 159 126

PE-34 10 15.4 12.0 9.4
PE-34 50 3.6 24 2.2
CO-10.5 10 23.6 21.5 15.7
CO-10.5 20 9.0 7.1 6.2
CO-10.5 30 34 2.3 2.2

Gas transfer in supported Langmuir-Blodgett films of polymeric lipids. Thin Solid
Films VOL.180 1989 11 21 STROEVEP COELHOMAN DONGS LAMP COLEMANLB FISKE
TG ELSEVIER 243 Table 1 Gas permiabilities for composite membranes of polymeric
lipids PE-34 and C0-10.5 on Celgard2400 at 25 . Reprinted with permission from ELSEVIER.

1 Celgard LB

14 6F 8882 PE3I4G

Gas transfer in supported Langmuir-Blodgett films of polymeric lipids. Thin Solid
Films VOL.180 1989 11 21 STROEVEP COELHOMAN DONGS LAMP COLEMANLB FISKE
TG ELSEVIER 245 Fig.4 SEM micrograph of GORE-TEX coated with 30 layers of lipid
PE-34.(Magnification, 445x.). Reprinted with permission from ELSEVIER.

2 LB

Gas transfer in supported Langmuir-Blodgett films of polymeric lipids. Thin Solid Films
VOL.180 1989 11 21 STROEVE P COELHO M AN DONG S LAM P COLEMAN L B FISKE T G
ELSEVIER 241 248
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1 (St)
(DVB)

(BPO)
DVB/(St+DVB)=0.1 BPO/(St+DVB)=0.015 / St+DVB =0.25
40 1 105 4
60 20

PVC film

l Immersed in a large amount of the monomer mixture consisting of St, DVB, and an additive

at 40°C, if not stated otherwise, for 1 hr

l Both swollen film surfaces wrapped with cellophane film and clamped between two iron
plates (1 em thick)

| Heated at 105°C for 4 hr to copolymerize St and DVB

Base membrane

1 Sulfonated with concentrated sulfuric acid at 60°C for 20 hr
| Rinsed with water

| Immersed in a large amount of 1 N NaCl aqueous solution

| Rinsed with water

Cation exchange membraneJ

| Dipped in a large amount of a 0.5 IV aqueous FeCl; solution

| Rinsed with water

| Dipped in a large amount of a 5% aqueous H,0, solution at room temperature for 3 hr
1 Rinsed successively with 0.1 N aqueous HCl solution and water

Microporous membrane with no cation exchange capacity

Preparation of microporous membranes from cation exchange membranes. J Membr Sci
VOL.42 NO.3 1989 3 15 MIZUTANI Y KUSUMOTO K NISHIMURA M ASADA E ELSEVIER
234 Reprinted with permission from ELSEVIER.
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Composition of the monomer mixture Ultimate weight-increase ratio® at a soaking
(weight ratio) temperature of

25°C 40°C 53°C
DVB/(St+DVB)=0.1
DOP/(St+DVB)=0.25 0.49 0.64 0.88
DVB/(St+DVB) =04
DOP/(St+DVB)=0.25 0.49 0.68 0.85
DVB/(St+DVB)=0.1
Dioxane/ (St+DVB) =0.25 0.52 0.79 1.33
DVB/(St+DVB)=0.1
Kerosene/(St+DVB) =0.25 0.15 0.20 0.28

2(Wy— W,) /Wy Wy is film weight after immersing in the monomer mixture, and W, initial film
weight.
BPQO/(St+DVB)=0.015.

Preparation of microporous membranes from cation exchange membranes. J Membr Sci
VOL.42 NO.3 1989 3 15 MIZUTANI Y KUSUMOTO K NISHIMURA M ASADA E ELSEVIER
237 Table 1 Ultimate weight increase by immersing the PVC film in the monomer mixture.

Reprinted with permission from ELSEVIER.

1
2
Additive
Dioxzane DOP Kerosene-DOP
Base membrane
(Wy— Wpye) / Weye 1.77 2.01 1.46
Cation exchange membrane
Electric resistance (Q-cm?) 0.9 0.9 1.10
Cation exchange capacity
(meq/g dry membrane) 3.07 3.07 2.62
Water content (g/g dry membrane) 0.62 0.61 0.54
Thickness of wet membrane (mm) 0.15 0.16 0.15
Microporous membrane
Thickness of wet membrane (mm) 0.16 0.16 0.16
Porosity 0.78 0.82 0.69
K,x 10" (ecm?) 11.7 9.6 1.5
Pore radiusx 10 (cm) 3.5 3.1 1.3
Pore number X 10~° (cm~2) 7.1 8.4 16.9
R, (Q-cm?) 0.6 0.5 1.1
Tortuosity factor 14 1.2 2.2

Soaking temperature, 41°C. W;, weight of the base membrane. Wpy,, weight of the PVC com-
ponent in the PVC film. Electric resistance was measured in a 0.5 N NaCl solution at 25°C with
an alternating current of 1 kHz.

Preparation of microporous membranes from cation exchange membranes. J Membr Sci
VOL.42 NO.3 1989 3 15 MIZUTANI Y KUSUMOTO K NISHIMURA M ASADA E ELSEVIER
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238 Table 2 Properties of cation exchange membranes and microporous membranes.
Reprinted with permission from ELSEVIER.

2
Preparation of microporous membranes from cation exchange membranes. JMembr Sci  VOL.42
NO.3 1989 3 15 MIZUTANI Y KUSUMOTO K NISHIMURA M ASADA E ELSEVIER 233
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2%(w/v)MPD(m- )

0. 1%(w/v)TMC( )

1 1

1
Reaction parameters Initial Modified

membranes membranes

Coating temperature (°C) 25-30 10-15
Interfacial reaction time (s) 90 60
Curing temperature (°C) 6065 60-62
Curing time (min) 10 7

Structure-performance correlation of polyamide thin film composite membranes: Effect
of coating conditions on film formation. J Membr Sci VOL.211 NO.1 2003 1 1
PRAKASH RAO A JOSHI SV TRIVEDI JJ DEVMURARI CV SHAHV J ELSEVIER 15 Table
1 Thin film coating conditions for composite membrane development. Reprinted with permission
from ELSEVIER.
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Structure-performance correlation of polyamide thin film composite membranes: Effect
of coating conditions on film formation. J Membr Sci VOL.211 NO.1 2003 1 1
PRAKASH RAO A JOSHI SV TRIVEDI JJ DEVMURARI CV SHAHV J ELSEVIER 21 Fig.6
Different representations of PA chemical structure: (a) cross-linked network structure; (b)
linear hydrophilic structure; (c) cross-linked hydrophilic structure. Reprinted with
permission from ELSEVIER.

1 @
) ©

Structure-performance correlation of polyamide thin film composite membranes: Effect of
coating conditions on film formation. JMembr Sci  VOL.211 NO.1 2003 1 1 PRAKASH
RAO A JOSHI SV TRIVEDI J J DEVMURARI CV SHAH V J ELSEVIER 13 24
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