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Abstract: A method of light pre-irradiation, one of methods modifying hydrophobic surface to hydrophilic surface in a
membrane, was proposed to overcome the drawback of previous methods such as blending, chemical treatment and post-
irradiation, Process of membrane preparation in the study was comprised of 4 parts as follows: firstly process of precursor
preparation to introduce hydrophilic nature under atmosphere and aqueous vapor by irradiating electron beam (EB),
secondly process of dope solution preparation to cast on non-woven fabrics, thirdly process of casting to prepare membrane
and finally process of coagulation in non-solvent to form porous structure. The merit of this method might show simple
process as well as homogenous modification compared to previous methods. To carry it out, precursor was prepared by
irradiating EB to powder PVDF at 75~125 K Gray dose. Precursor prepared was analyzed by FTIR, EDS and DSC to
confirm the introduction of hydrophilic function and its mechanism. From their results, it was inferred / conformed that
hydrophilic function was hydroxyl and it was introduced by dehydrozenation. Hydrophilicity of membranes prepared was
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evaluated by contact angle (pristine PVDF : 62°, 125 K Gray-PVDF13°), Porosity was evaluated by mercury intrusion
method, simultaneously morpholoy and surface pore size were observed by SEM phothographs. The result showed the trend
that more dose of EB led to smaller pore size and to lower porosity (pristine PVDF : 82%, 125 K Gray-PVDF : 63%).
Trend of water permeability was similar to result above (pristine PVDF : 892 LMH, 125 K Gray-PVDF : 355 LMH).

Keywords: hydrophilic modification, hydrophobic, polyvinylidene fluoride, pre-irvadiation, electron beam

.M B SE e ol whAe B D519 Bol A
ok s QUTH13]. BatE He) ﬂ“ﬁoﬂ SelAs A

peute A&He wee 1 859 WAE 29 wo] 394 AU A4 HE o A A
Shpsl MEAAT Yok szl HEAA, AEEE eld e o) 9N Wy A i3k s

E=

59 1HY $49 AT G} 5T, FADY (mild)P FHAAZ 24T & ol glol BAA) 2
a7le, ARAAS S£28% F 289 AW D 298 14719 59 AR Sedn Aeis)
2 ouA WB/IER HUE Hn Uils] B3 A6 ZAAE 324 $4E 4859 Aesn 3

FAHE Zokell gloix Eejure 3 - H=e 43 2 A datA HestE sdsta oy, FdoRs ngz
o] 82} 7%, SS (suspended solid) @ FUHFo & of, 2p9jA, gobad, ol ey W AR Fol AEHL
HA AAE T8 BRT-AY FH P 714E Bt ATH11,12]. FRALE o] &ste L g F-E ol A
oilzl, TETE FHOEE 459 HEd M= Z9 o F& 2AT T TSZEANAY ZL AR
gAAA & nYEAA GEFE s FEFOR A7) W F2AM (post-irradiation)ys A-8-8F3L
M1 Fart FRdog AAsty o 28y o o, o3 FTRA o FRAFE g4 S
g 7122 & ZRAA AS FEHOE Y 2AY 9 584 AR oA E G
U urg kA @& A4 B @ikl e,7]. ©l U3 A& EYste b dAE =E3ha Yv 24
T 3749 AAE AT AgF Ta @ LAY o o|tH16,17]. o1& FE3] AT HO R ofF HIo
Hee 2T BT o] AASN] 9% W A4 = "’FE%XM] %"% ZAES A SGFAE T8

H olF HA zo F&st1 9
258 71go] Bigte] A 2
AG =¥o] T Z 9| W3t o3 A A Bt 2Y¢ A8 E £YPY 4 Qv BRustn
< 21 ded, I e FHATE 58 gy ATH11]. Ty o] EY AL oA e AFA S A
o] H43E #Hle Y8 I] E TE = ALE #7158 =437 93] A (monomen)E FAA] 1
He HAaAE A 3 dAA el BEge A BTN E S H43ta o FeEY A4
23t Aolth B3] yod BT axdTol 919 THeAel gol Ex Al asA Ho. ole

= ojjA Pue] Aee st Utk wEtA 2‘11, I— 71&4

o8 T3}y

=

AMe Eelg 89 A4dE 4402 vHsta g Aze BRAE zHsty Azxve Wded 29
2% AF3E AE oJFEE 2984y gE e 8o FALstn gt B AFdAE ofE I
2L 454 EZoly &4 ZHE 2 BEgge & Ae7) A SGRAY JA57E FREAY FHA
FEATY 244 F5FLE 7 ed8dY HA NAANZ AFAE AZRs o8 o] &ty Eegeg
< TR e LEEE S AT dEeld o Azgoen Bt 2tHsy 9o Fgo A4¢s 7
gA Aedd GEES $A4549 244 45HE4Y AzFAE MLt 1A 39 °l& %Lﬁl 7] H3) &2
& FINA SHEE AMANE ¢ Ak olHE A ArodMe 2944 TEARE ¢E A PVDFE 7}1%46@
3o sEs BUy Wy, s Mody ¢ 3= A dgon gAY AL7E =9 }7} A A=

AE BE BUAE PRE B TH10-14). BEY Z71 3 37 BEUletelA FHoR HAYE "%%—6}
ol ofg zsle] Ao BAYE nEA F3L ALt o] AFAE FARAZ 5 wet-

2L

9] E-&(miscibility)] Al ‘51 1 Folo} e, o dry Aol e 59 taes
2 A4S AF1EAY AFTEAY EEAY A < A

12513 1A% 54

Membrane Journal Vol. 21, No. 2, 2011



120 HER - oldd - ME¥FT -4 W

Fig. 1. FTIR spectrum of pristine PVDF and EB-irradiated
PVDF precursor.
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Table 1. Relationship between molar ratio of elements and EB dose

EB dose. / Component C [mole%] H {mole%] F [mole%} O [mole%]
0 K Gray 33.24 33.52 33.24 0
75 K Gray 33.40 27.47 33.40 5.73
100 K Gray 33.44 26.06 33.44 7.06
125 K Gray 33.51 26.53 33.51 7.45
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Fig. 2. EDS spectrum of pristine PVDF and EB-irradiated
PVDF precursor.
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Fig. 3. DSC analysis of pristine PVDF and EB-irradiated
PVDF precursor.

Table 2. Thermal behavior of pristine PVDF and EB-irradi-
ated PVDF precursor

EB dose Ty [°C] Tw [°C] T. [°C] Crystallinity [%]

0 K Gray -46.5 164.8 129.0 34
75 K Gray -45.8 165.7

100 K Gray -45.6 166.2 130.5 44
125 K Gray -45.0 166.9 130.8 44
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Fig. 4. Contact angle of pristine PVDF film and modified
PVDFs films.
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Fig. 5. SEM photographs of PVDF porous membranes.
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Table 3. Membrane porosity by analyzing mercury in-
trusion method

Membranes Porosity [%]
Pristine PVDF 82
75 K Gray-irradiated PVDF 73
100 K Gray-itradiated PVDF 66
125 K Gray-irradiated PVDF 63

Table 4. Flux declination caused by several factors

Membranes ¢ (porosity) P(;:elsliizneg+
Pristine PVDF 0 0
75 K Gray-irradiated PVDF 98 LMH -274 LMH
100 K Gray-irradiated PVDF  -174 LMH  -320 LMH
125 K Gray-irradiated PVDF 207 LMH -330 LMH
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Fig. 6. Pure water permeability of a pristine PVDF and
EB-irradiated PVDF membrane.
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