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Q ok ZAYGE VoI FFAF Burs A z8l7] Y8k poly(vinylidene fluoride) (PVDF) 254 F3Ae %90
F7192 KoCrOH9F KMnO, 8402 43l AEE stded, Agd 9 2 ol piperazine (PIP)Z} trimesoyl chlor-
ide (TMO)Z AW T@3to BguS A %3549t} NaCl, CaSOs, MgClo 100 ppm € 2 300 ppm<] NaCl¥} CaSOs E3&
B o] fste] FAFEZHY T, ARARE F AR w}E B3ute] EHEAS dolEyth A AF 143 EHEE
K:CrOHE AHESH S W O 58 wjAES BAoH, 353} Afto] dojd4s Bies FE I WA &S dadte 4
& e T T8k ZulQl triethyl amine (TEA)3} sodlum lauryl sulfate (SLS)Y] §=7} =&45 §d=e asty, ¢
AALEL Z71e9h HF 202 KCrOHS 2 108 59 X438 A7l PVDF S3AY ﬂoﬂ PIP 2 wt% &(PIP &
& tH] Triethyl amine (TEA) 7 wt%, SLS 20 wt% Eg-&4)3 TMC 0.1 wit%s °]& o}@l ARZES A2 FFA NaCl
100 ppmel A= FHE 40 LMH, AAE 50%°1 1, CaSOs 100 ppmel WA= FIH= 48 LMH, ﬂ]ﬂg 55%= 1}
EFi it

Abstract: To prepare the hollow fiber nanofiltration composite membranes, the poly(vinylidene fluoride) (PVDF) mem-
brane was hydrophilized with KoCr,OH and KMnO, aqueous solutions. And then the composite membrane was synthesized
on that membrane surfaces using interfacial polymerization with piperazine (PIP) and trimesoyl chloride (TMC). The result-
ing membranes were characterized in terms of the rejection and flux for NaCl, CaSO,4, MgCl, 100 ppm solution and 300
ppm of NaCl and CaSO4 mixed solution by varying the coating time, drying time, and the concentration of the coating
materials. As a result, the higher rejections were shown for K,Cr,OH solutionas a hydrophilization material, and the flux
was enhanced while the rejection reduced as the hydrophilization time is longer. Also, the rejection increased and the flux
reduced as the concentrations of triethyl amine (TEA) and sodium lauryl sulfate (SLS) were higher. Typically, the rejection
50% and flux 40 LMH for NaCl 100 ppm solution, and the rejection 55% and flux 48 LMH for CaSOs 100 ppm solution
were obtained for the PVDF hollow fiber composite membrane prepared with the conditions of PIP 2 wt% (Triethyl amine
(TEA) 7 wt%, SLS 20 wt% mixed solution against PIP concentration) and TMC 0.1 wt%.

Keywords: inorganic salts, interfacial polymerization, hydrophilization
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QA - ZHY

o Zo] w2 F&H AHY HEHZL PVAYL
HAE A9 oF 45° 121 PMMA7E F2EH A
°F 60° A#E YERYITE Badiger[11] 52 o
A o38 Poly(vinylidene fluoride) (PVDF)ol 0.5~

20%9] FEE Azx" PVA £Hg 0.2 bard ¢F 3}
oA FAANA F2E FE8AT. % PVAZE 24
s eFERAY X-rayphotoelectron spectroscopy
(XPS) 2 HEZ %7§ T Eéﬁ A8t PVAZH
F3E B SFEREE P Tof we} oF 3.5~4
Weo B s i‘i‘}\‘/}. ang[12] so pvASt 7}
WAQ glutaraldehyde (GA)7} &3=o] = &M
dip-coating¥ & ©]-83}49 polypropylene (PP) 23

of pete] FHE A3 shaA Gtk PVAR 313}
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9™, bovine serum albumin (BSA)S ©]&3le] 23
A 50% o} ded M EFXE Uedtlt &
3+ Feng[13] 5 UaA PP WO I3 E 93}
o] polyethyleneimine (PEI)S AM&3te] A33st4th. &
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chloride &0 HAAAA 7luE AANSHT 53
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2.1. Aot 9 =
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Fig. 1. Chemical structure of Piperazine.
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Fig. 2. Chemical structure of Trimesoyl chloride.

(a)

chemical, Japan . ZHE FYsAth. AHFTol A&
¥ piperazine (PIP)¥} trimesoyl chloride (TMC), PIP
TFE Az A-&E H7HEA triethyl amine (TEA)
3} sodium lauryl sulfate (SLS), F3-& A xd
g NaCl, CaSOs, MgCl, =5 Aldrich Chemical Co.,
Milwaukee, USAZH-H Fujsto] B9 HA glo] A
239t %2%&4E YOUNGLIN INSTRUMENTS]
AquaMAX™Z Az

Fig. 32 £ A7 AME%E PVDF 349 SEM
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2.2. 8 M=
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zatglon, A=Yy gt 2. 2549 PVDF
T3 21| AEE 98 KMnOs 1 wi% £
30% &9 AAND F SRR AHSH 60°C AE

(b)
Fig. 3. SEM photographs of PVDF hollow fiber membranes. (a) surface; (b) cross-section.

=1l

28 PIP 2 wi% 890
H PIP 892 Zu¢l TEAY AHTAAQA SLSE
22y 7 wit%e, 20 wt% (PIP &FIehE H7ksk § &%
9

to] Alzdch ZHE e A TMC 0.1 wt% &
o @7} PIP3% TMC Atolel] AR FY whg-o] o] FolA]
T2 3t Azd 2EuS 60~120°C AT QLB A
30% F< éklﬂi}.

2.3. £y

rt
fr
wn

USE °] &3t EE3} 3t

3 AY AAE TS AL,
=98 247, TIA REAAE
A5 E Fig. 59 Yetddde. F&
°ltt1 EA}T (L/m® - hn)9t AAE(%)
- *ﬁ‘% o] &3t At 4 Ut

>

permeate (L) (1)

Flux (LMH) =
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Fig. 4. The sectional view of hollow fiber membrane mod-
ule used in this study.
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Fig. 5. Schematic diagram of water treatment system using
PVDF hollow fiber membrane module.
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Fig. 7. Effect of the various drying temperatures on flux and rejection. (a) flux, (b) rejection.

54

|
52 ] \
| |
50 o [ ]
T —0
=
2 a8
X
3
o
64 V¥ v v
—=— NacCl
aa] —°caso,
MgCl,

—v— NaCl+CasSO0,(300ppm)

42

T T T T T T
10 20 30 40 50 60

Drying time(min)

(a)

36| e ®

] o

32
2
§ 30 /v v
c
228 vy I
b ]

u —m—NaCl
244 —e—CaSO,
22 ] MgCI2
—v— NaCl+CaSO,(300ppm)
20 : :

T T T T
10 20 30 40 50 60

Drying time(min)

(b)
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