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Abstract: The critical breakthrough pressure through both porous PVDF (polyvinylidenefluoride) and PTFE (poly-
tetrafluoroethylene) was measured using pure water, 0.1 M~4.0 M NaOH aqueous solutions and 0.1 M~3.0 M NaHSO;
aqueous solutions. The critical breakthrough pressure through PTFE was observed to be higher than that through PVDF
membrane at the same pore size. The critical breakthrough pressure decreased as the molar concentration of NaOH
increased up to 1.0 M reaching the minimum and then increased further after 1.0 M NaOH up to 4.0 M NaOH. On the
other hand, the critical breakthrough pressure measured using NaHSOs aqueous solutions was decreased with increasing the
concentration of NaHSO;. The critical breakthrough pressure could be well interpreted with Cantor's equation.
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Table 1. Physical Properties of Porous Membranes

Membrane PVDF PTFE
Pore size (um) 022 045 0.2 045
Diameter (mm) 47 47 47 47
Manufacture company Milipore Sartorius
bedier pressue gauge

. 3
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Fig. 2. Experimental apparatus for measurement of critical

breakthrough pressure.
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Fig. 4. Surface tension of aqueous solutions.
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Fig. 5. Contact angle of aqueous solution with porous
membranes.

S FFY 5 YUY 1.0M 0]F3 9 F5 20 MM E
733 dyne/emZ F7HEE #2E 4 g 899
TEE 3.0 M2 Z719& o, 75.3 dyne/cm, 40 M &
S M 76.24 dyne/emZE 78T &, NaOH &
HE 1.0 M FEAA 71 ¥ HaghE /A, 10
M o] 39 FxolAes BWAY go|l skt wgt
A 1.0 M FEFE NaOH F899] dAFOE wgdy,
o g 899 7Y sEEE AT A
E7& &% ol g HE4% vayg & IEE
Fig. 59 Yl on, ¢4 Eo gidt Bl A
7 s 494 U3t 71F goz AL
NaOH &9 7% PTFE 0.45 umol|A &9 <]
H&zZ4e 57101 M, 05 M, 1.0 ME 271842
2.25, 2.23, 2.20 radian®. & 743Gt YAHA 1.0
M 54 74 e A& e vehed, o
A o]32] 2.0 M~4.0 M FEoAMe HEZo F7}
A 1.0 M 54 Zadtrt 43 F7hEke
A& NaOH 899 FHAY oA EAgEe], 1.0
M =7} dAAC)7] gEd AR dgdd.
NaHSO; S84 PTFE 045 pm %229 A
27+ 01 M, 05 M, 1.0M, 3.0 M 55X 223,
222, 2.20, 2.16 radian®.® ¥ 57} Z7144E 7tast
ATk NaHSO; 899 A o] #4284F A
27} 3T Zages FEE 5+ AT
PTFE £d9& PVDF E o) vl 2 H=xz
Uehgglon, o]A& PTFEZ} PVDFRET}H O 2 %
AUAE Yehdl7] dFEolelz sdd ¢ o} =31,

2 o

Tl HANBAT  zaku

(a) PVDF 022 um

(b) PTEE 0.2 um

Fig. 6. Surface morphology and thickness of typical
porous membranes.

B AN 238 H5%0] oy 24 238 o)
nele 299 gol B A24uT 2 ¢e Yrhis
ofE %l JlEH EHe AN AEAL F7M
7 A%z e,

4.2. YASDI
ZAAAEN S §F B
We Fig 6o Uehigieh
aYAA 2 5 US 2% AL T 3
ol wl$ e & 4 UQTh FAAAENA 2
3 0y Bene J12e 94% 2 9o A

B9 onxs} o

A F U

Cantor 4]& o] &3l Hy 7|337], &4 181
FE4Y Fog oA YARHLYY e AN
4 9218, Table 20] NaOH &40 th3t 0|24 9
AFFALE S e

&8 B9 YAEAYEL PTFE 0.45 pm, 0.2 pm
oA 4.11 atm, 10.14 atm ZtSE A4HE2th NaOH
TEHY] 01 M FEAAN YAFRYEL 22 9
PTFE 0.45 um, 0.2 pmo]A 3.99 atm, 10.01 atm®.E
7Y EROE 32 YAEHYEOZE Yehgy, o
UAFHALE S YehE 5o B4R #2274
3 EHAE gho] Mt H AAE AP NaOH 54

rir

Membrane J. Vol. 16, No. 4, 2006



264 RS- UEA - 0197 $U5 - ol - 0§

Table 2. Theoretical Critical Breakthrough Pressure through Aqueous NaOH Solution (unit : atm)
0.0 M 0.1 M 0.5 M 1.0 M 20 M 3.0 M 40 M
PTFE 0.45 um 4.11 3.25 3.86 3.98 412
PTFE 0.2 pm 10.14 7.51 9.20 9.59 10.07
PVDF 0.45 pm 3.43 2.84 3.37 3.56 4.03
PVDF 0.22 pm 8.23 6.82 8.20 8.72 8.97
Table 3. Theoretical Critical Breakthrough Pressure through Aqueous NaHSO; Solution (unit : atm)
0.0 M 0.1 M 05 M 1.0 M 30M
PTFE 0.45 um 4.11 3.92 3.83 3.47 293
PTFE 0.2 pm 10.14 9.78 9.48 8.35 7.09
PVDF 045 pum 3.43 3.37 333 3.03 2.62
PVDF 0.22 um 8.23 8.03 7.82 7.14 6.14
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