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8 ZAEE 9o FI3AM W GAHE o83t Z]H)dol (poly(vinyl amine), PVAm)S F®A|7E,
O A7, AZXLE, 7IsE 52 WAS] Ukoldt 34 S3HNF hollow fiber composite membranes)S- Al
zsi3ler o]F HshhEFNaCl) 100 ppm?t F2H2+(CaS0O,) 100 ppm g4l thsle] F3pweol wjAl&-S F43
th BE 294 FMEFRT b wiAlge] o Zet ols 7] B Ed wiAa el 7191% sew
Az Wio), BawoXs e8] itEe] A9 ASMEFS] AR ‘:} =T olF obr] k7] (-NH)=

gt Bte] Fao = Qlef EA=A717F 2 27b Ol—%l AHrEo] Fad o e TEE Algshe JoR AlRHnh
qEHo R o]2A7] 0.2, 7EAIEE 0.7%, ZRAIZF 30%, A2 B AIZF 80 °C, 20% A AshtEFo|
tiste] F3= 22 LMH(L/m*/hr)9} WiAlE 74% 2] bl tiste] £3% 29 LMHS} wiAl& 92%E 7H2t
UERH AT

Abstract: Nanofiltration hollow fiber composite membranes were prepared through the salting-out method by coating
poly(vinyl amine) (PVAm) onto polysulfone hollow fiber membrane surface while varying the conditions of coating time,
ionic strength, drying temperature, and crosslinking concentration. The resulting membranes were measured in terms of
flux and rejection for NaCl 100 ppm and CaSO, 100 ppm aqueous solutions. The rejection of CaSO, for all prepared
membranes was higher than that of NaCl due to the size and donnan exclusion effects. On the other hand, the flux for
CaSO, was higher than for NaCl since it is considered the swelling by -NH, in PVAm provides free passage of divalent
ions, CaSO,. Typically, 22 LMH flux and 74% rejection for NaCl and the 29 LMH flux and 92% rejection, respectively,
were obtained for the NF membrane prepared at the conditions of ionic strength at 0.2, crosslinking concentration of
0.7%, coating time of 30 s, drying temperature at 80 °C and drying time of 20 min.
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Figure 1. Reaction mechanism between PVAm and trimesoyl chlo-

ride (TMC).
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Figure 2. Schematic process diagram to measure the permeate flux
and rejection for the prepared hollow fiber nanofiltration composite
membranes (BPR; back pressure regulator, P1, P2, P3; pressure

gauge).
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Figure 3. Surface and cross section SEM images of the pristine PSf
UF membrane ((a) and (b)); coated PSf NF membrane ((c) and (d))
with PVAm.
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Figure 4. Flux and rejection according to the coating time (s) for
PVAm hollow fiber composite membranes prepared at the condi-
tions of IS = 0.1, TMC concentration of 0.5%, reaction time of 10 s,
drying temperature 60 °C and drying time of 20 min.

Table 1. Ion Radius, Hydrated Radius and Diffusion Coefficient
of Ions Used in This Study®

Ion radius  Hydrated radius Diffusion coefficient
(nm) (nm) (10 m%/s)
Na® 0.1 0.36 1.33
Ca™ 0.1 0.41 0.79
Cr 0.18 0.33 2.03
S0;~ 0.29 0.38 1.07
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Figure 5. Flux (a); rejection (b) according to the ionic strength (IS)
for PVAm hollow fiber membranes prepared at the conditions of
coating time 45(]), 60(H) and 180(l) s, TMC concentration of

0.5%, reaction time 10 s, drying temperature of 60 °C and reaction
time of 20 min.
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Figure 6. Flux (a) and rejection (b) according to the drying tem-
perature (IS) for PVAm hollow fiber membranes prepared at the

conditions of coating time 1(]), 3(l) and 5(l) min, TMC con-
centration of 0.5%, reaction time of 10 s, and drying time of 20 min.
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Figure 8. Flux and rejection according to the TMC concentration
(%) for PVAm hollow fiber membranes prepared at the conditions
of IS = 0.2, coating time of 10 s, drying temperature at 80 °C and
drying time of 20 min.
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