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Porous structure of electrosynthesized poly(p-phenylene) films characterized by the
standard porosimetry technique. Polymer VOL.34 NO.11 1993 VOLF"KOVICH YU M LEVI
M D ZOLOTOVA T K PISAREVSKAYA E YU ELSEVIER 2444 Figure 1 Differential pore
radius distribution of doped(1,1’) and undoped (2,2)PPP using different impregnating liquids:
decane(1,2) and acetonitril(1’,2). Reprinted with permission from ELSEVIER.
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Porous structure of electrosynthesized poly(p-phenylene) films characterized by the
standard porosimetry technique. Polymer VOL.34 NO.11 1993 VOLF*KOVICH YU M LEVI
MD ZOLOTOVATK PISAREVSKAYAE YU ELSEVIER 2444 Figure 2 Integrated porometric
curves of doped PPP using acetonitril as working liquid at different values of compression(Kg
cm?):1,80;2,200;3,1000. Reprinted with permission from ELSEVIER.

2 80 Kg cm (1) 200 Kg cm? (1) 1000
Kg cm? (1) PPP

Porous structure of electrosynthesized poly(p-phenylene) films characterized by the
standard porosimetry technique. Polymer VOL.34 NO.11 1993 VOLF*KOVICH YU M LEVI
M D ZOLOTOVA T K PISAREVSKAYA E YU ELSEVIER 2443 2444
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PCL(poly-¢ -caprolactone)

PEG

PCL  PEG(poly-ethylene-glycol)
PEG PCL
PCL PEG
PCL PCL 5 40wth PEGy, 000 PEG,, 000
40 12 3
14 PEG
PEG PEGIeachout(%):(WO'Wf)X]-OO/PEGIoading w !Wf:
€
o= Vi =V —1— Wic ! Poc +Woes / Prec
V; V,
Woe,  Wogg PCL PEG Prr P e PCL PEG
PEG PEG FTIC-dextran
35% 1
1 PCL € DK FTIC-dextran
Film e (%) DK x 1010 T
(cm?/s)
100%PCL - 1.38 £ 0.22 ~
PEG 0,000
1 30,13 £ 1.24 2.37 £+ 0.06 1398.2 + 161.1
2 31.22 £ 1.85 244 £ 0.14 1406.8 £ 67.5
3 3451 £ 1.64 2.71 + 0.38 1418.9 £ 242.0
4 41.62 £ 0.59 12.69 £ 0.57 36.2 £ 2.0
5 53.07 £ 0.27 4872 £+ 2.94 120 &£ 0.8
PEGyo00
6 25.36 £+ 0.90 1.93 £ 0.12 1445.7 + 81.5
7 31.0 £ 2.59 3.16 £ 0.29 1079.5 + 148.7
8 34.55 £ 0.80 4.61 £ 049 829.8 + 72.6
9 3751 £ 143 2937 +£ 1.20 14.1 £ 1.1
10 48.42 + 3.09 81.09 = 9.00 6.6 £ 104
Characterization and permeation of microporous poly(e-caprolactone)films. J Membr
Sci VOL.198 NO.1 2002 3 31 LINW-J LUC-H ELSEVIER 116 Table5 The
€ ,DK values and 1 of porous membranes for FTIC-dextran. Reprinted with permission from
ELSEVIER.
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1 PEG15.000 PEG, 000 PCL £

T DK D: K 35%
Characterization and permeation of microporous poly(e-caprolactone)films. J Membr Sci
VOL.198 NO.1 2002 3 31 LIN W-J LU C-H ELSEVIER 109 118
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VOL.60 No.1-2 2003

66 2
1
VOL.60 No.1-2 2003
57 67
Mercury porosimetry studies Il1. The application of mercury porosimetry to porous polymer
powders Powder Technology VOL.23 No.2 1979 J.A_Davidson ELSEVIER 239

244
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N,

Kelvin
an{___Z%fcose
Py rRT
r Po P Vi
0
2nm
BJH(Barrett-Joyner-Halenda) HK(Horvath-Kawazoe)
SF(Saito-Foley)
2- (PS-2) (PS-3)
DVB N, 1 BJH
2
1 PS2  PS3 N,
S 9
t 5
1 B
5 5
: :
= <
S s .
S >
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[} 02 04 06 08 1
Felative Fressure Relgfive Fressue

Porosity analysis of some poly(styrene/divinylbenzene)beads by nitrogen sorption and
mercury intrusion porosimetry. PolymBull VOL.44 NO.2 2000 3 DELEUZEH SCHULTZE
X SHERRINGTON D C Springer-Verlag 182 Figure 1 Nitrogen adsorption-desorption
isitherm of resin PS2 and PS3. Reprinted with permission from Springer-Verlag.
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Porosity analysis of some poly(styrene/divinylbenzene)beads by nitrogen sorption and
mercury intrusion porosimetry. PolymBull VOL.44 NO.2 2000 3 DELEUZEH SCHULTZE
X SHERRINGTON D C Springer-Verlag 182 Figure 2 Pore size distribution of resin
PS2 and PS3 obtained by the nitrogen sorption technique using the BJH method. Reprinted with
permission from Springer-Verlag.

2 1 BJH

VOL.60 No.1-2 2003
57 67
Porosity analysis of some poly(styrene/divinylbenzene)beads by nitrogen sorption and
mercury intrusion porosimetry. PolymBull VOL.44 NO.2 2000 3 DELEUZEH SCHULTZE
X SHERRINGTON D C Springer-Verlag 179 186
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0.1 10 pm

i)
P P=4c (cosB )/d d o
0 cosO =1
coso =1
2)
3)
1
on line 2004
12 1

http://irws.eng.niigata-u.ac. jp/~chem/itou/resource/res_home.html

P P=40 (cos6 )/d

1999 3 30 911
912

http://irws.eng.niigata-u.ac. jp/~chem/itou/resource/res_home.html
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NMMO(N-methyImorpholine-N-oxide)
250u m NMMO
glycerol
AFM
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AFM3 1 2
4
AFM z - Rg z
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(b) T-35, (c) T-45, and T-55.

1
(d)T-55

N-oxide/Water Solvent System.

WILEY

AFM

J Appl Polym Sci
3392

VOL.86 NO.13

Atomic Force Microscopy of Cellulose Membranes Prepared from the N-Methylmorpholine-
N-oxide/Water Solvent System.
Y SHAOH HUX

2002 12 20 ZHANG

figure 1 AFM images of cellulose membranes; (a) T-20,

NMMO
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Reprinted with permission from WILEY.
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figure 2 Pore size distribution
obtained from images; (&) T-20, (b) T-35, (c) T-45, and T-55.
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Atomic Force Microscopy of Cellulose Membranes Prepared from the N-Methylmorpholine-
J Appl Polym Sci

2002 12 20 ZHANG
of cellulose membranes
Reprinted with permission from



1 AFM

Permeation
properties Pore size statistical analysis Roughness analysis
R n o Minimum size Maximum size z R, R,
Membrane (mL/cm? h) (%) (nm) (nm) (nm) (nm) (nm) (nm) (nm)
T-20 0.70 41.5 99.87 25.08 54.69 171.9 19.46 3.016 2.422
T-35 1.08 14.3 106.4 29.82 54.69 179.7 24.10 2.856 2224
T-45 1.11 <5 1454 35.92 93.75 281.3 2415 2.899 2.256
T-55 4.7 <5 175.2 46.40 93.75 328.1 66.59 9.611 7.702
N-7.5 0.64 <5 170.3 49.61 93.75 3125 15.62 2.027 1.600
N-15 0.89 <5 177.0 48.69 93.75 3125 15.08 2.264 1.807
N-30 1.27 <5 227.0 65.56 125.0 406.3 27.44 2.545 1.908
c-9 2.68 72.4 159.6 32.20 101.6 2344 45.40 6.667 5.253
C-11 1.08 81.6 98.70 26.59 54.09 1719 74.67 5.592 4.174

Atomic Force Microscopy of Cellulose Membranes Prepared from the N-Methylmorpholine-
N-oxide/Water Solvent System. J Appl Polym Sci VOL.86 NO.13 2002 12 20 ZHANG
Y SHAOH HUX WILEY 3391 Table 11 Permeation Properties and Surface Analysis
of Membranes. Reprinted with permission from WILEY.

1 1,2 4 AFM
z - Rqg z Ra
(@) (R) BSA:bovine serum albumin 67,000

Atomic Force Microscopy of Cellulose Membranes Prepared from the N-Methylmorpholine-
N-oxide/Water Solvent System. J Appl Polym Sci VOL.86 NO.13 2002 12 20 ZHANG
Y SHAO H HU X WILEY 3389 3395
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SEM

(SEM)

CPVC/PVP(chlorinated poly-vinyl chloride/ poly-vinyl chloride)

FE( )-SEM
CPVC9% CPVC/PVP 70wt . %THF/30wt . %n-BA 35
88% 25 150p m 2
30 THF
15KV FE-SEM SEM
d p
1 PVP RH
PVP RH 1
SEM
1 CPVC
Flux Resistance
Content of X

Sample  RH? PVPP (L/m*h) (107 m™h

code (%) (wt %) I.= R,¢
CP9045 0 240 75.0
CP9145 45 1 1080 16.7
CP9245 2 3470 0.52
CP9345 3 4570 0.39
CP9060 0 550 327
CP9160 60 1 3221 0.56
CP9260 2 4104 0.44
CP9360 3 5800 0.31
CP9080 0 1790 10.1
CP9180 80 1 3530 0.51
CP9280 2 4830 0.37
CP9380 3 7262 0.25

* Automatically controlled with error range of +2%.
® Poly(vinyl pyrrolidone).
© Deionized water flux.
9 The membrane resistance (R,,) was calculated by the
measured deionized water flux (J,) by using the classical
resistance model (J = AP/nR,,).
Preparation of Microporous Chlorinated Poly(Vinyl Chloride) Membrane in Fabric and
the Characterization of Their Pore Sizes and Pore-SizeDistributions.  JAppl PolymSci VOL.86
NO.5 2002 10 31  KANGJS KIMKY LEEYM  WILEY 1196 Table 1l Characterization

of CPVC Membranes and Their Permeation Properties. Reprinted with permission from WILEY.

1 CPVC PVP RH
3,0 Ry’ PVP
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1 CPVC SEM

Preparation of Microporous Chlorinated Poly(Vinyl Chloride) Membrane in Fabric and
the Characterization of Their Pore Sizes and Pore-SizeDistributions.  JAppl PolymSci VOL.86
NO.5 2002 10 31 KANGJS KIMKY LEEYM WILEY 1197 Figure 2 Photographs
of the surface of CPVC membranes at a magnification of X9000. Reprinted with permission from

WILEY.

1 (@),(),() PVP CVPC 45,60, 80% CVPC
).3G),(K) PP 3% CVPC SEM PVP
2 RH
0.8 T T T T 0.8 T T
4 CPI060 | 4 ool A CP9360
O CP9080 O CPoiso
Y oy
g g
g g
= &
N 0.2
1 1 0-0 "
3 4 5 o 1 2 3 4 5

Pore size (um) Pore size (um)

Preparation of Microporous Chlorinated Poly(Vinyl Chloride) Membrane in Fabric and
the Characterization of Their Pore Sizes and Pore-SizeDistributions.  JAppl Polym Sci  VOL.86
NO.5 2002 10 31 KANGJS KIMKY LEEYM WILEY 1198 Figure 3 The effect
of RH on the average number of pore size and distribution. Reprinted with permission from WILEY.

2 1 SEM

188



Preparation of Microporous Chlorinated Poly(Vinyl Chloride) Membrane in Fabric and the
Characterization of Their Pore Sizes and Pore-SizeDistributions. J Appl Polym Sci  VOL.86
NO.5 2002 10 31 KANG J S KIMKY LEEY M WILEY 1195 1202
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DSC

DSC(differential scanning calorimetry)

DSC
AT R
(04
R=—+ 1
AT p @
q (nmK) 56.36A T -0.90
33.30A T -0.32 1 a/AT 2 B
R AT 1
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1999 3 30

276 1 AT R
1 AT R R=a /AT B
a 56.36A T -0.90 33.30A T -0.32
2 PMMA
3
ALHE A
PMMA 2% DSC (BRAEHZ1%A])
3 2f
E
[
2
®
S
= 1-
0
1 100
277 5 PMMA
2 PMMA N, N,
DSC DSC
1999 3 30 276
278
Pore size distribution measurement of poly(methyl methacrylate) hydrogel membranes for
artificial Kidneys using Differential Scanning Calorimetry. J of Colloid and Interface

Science VOL.173 1995 Ishikiriyama K Sakamoto A Todoroki M Tayama T Tanaka K Kobayashi

T Academic Press 419 428

Pore size distribution measurement of polymer hydrogel membranes for artificial Kidneys
using Differential Scanning Calorimetry.  Thermochimica Acta VOL.267 1995 Ishikiriyama
K Sakamoto A Todoroki M Tayama T Tanaka K Kobayashi T Elsevier 169 180
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BET

N, BET
BET Langmuir
Langmuir
BET ) P/P, BET
Wm
P/P, 0.35
1 ~C-1 E 1 1
W(R,/P)-1 W, C\PR, )W, C
P
Po
W P
Wi,
C BET
CzeXp((E1_E2)/RT)
E, KJ/mol
E, KJ/mol
Wm N, ACS  0.16nm*> 16.2 2 1g
StotaI:(WmNAcs)M N: M: Acs -
S:StotaI/W W: (g)
1 BET
1.0
05
1 B s= (G- 1AWn—T) (4]
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on line

17 2 15 2-10 MCM-41  BET
http://www.yuasa-ionics.co.jp/powder/term_powder/bet _multi.html
BET
1 BET

http://www.yuasa-ionics.co.jp/
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(bulk density)

®
(packed density)
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I3
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Macroreticular copolymers with large pore sizes.
POINESCU 1 C VLAD C-D

1996 1
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