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Abstract: Sulfonated copoly ( phthalazinone biphenyl ether sulfone) ( SPPBES) coating solutions were prepared with

SPPBES as material and LiCl, NaCl as well as KCl as inorganic salt additives. SPPBES composite nanofiltration membranes
were prepared with copoly ( phthalazinone biphenyl ether sulfone) (PPBES) as ultrafiltration support membranes via dip coating
method. The composite nanofiltration membranes prepared with LiCl, NaCl and KCl as inorganic salt additives were named
as SPPBES-LiCl, SPPBES-NaCl and SPPBES-KCI, respectively. The effect of inorganic salt additives on the performance of
composite nanofiltration membrane was studied. The composite nanofiltration membranes showed the rejection of inorganic salt
in the order of Na,SO, > NaCl > MgSO, > MgCl,, exhibiting the characteristic of negatively charged nanofiltration membranes.
SPPBES-LiCl composite membrane showed highest salt removing rate while SPPBES-KC] composite membrane exhibited
highest flux among the three membranes. The thermal stability, oxidative stability and chemical stability of composite

membranes were investigated in detail. When the operating temperature increased from 20 to 95 °C, the flux of SPPBES-LiCl
membrane increased from 46 to 130 L - m ™ + h ™" while the salt removing rate decreased by 3%. Compared to SPPBES-NaCl and
SPPBES-KCl membrane, SPPBES-LiCl membrane showed the least change on membrane performance with the increasing
temperature. After composite membranes were immersed into 0.2 g - L.™' NaClO solution for 8 days, the flux of SPPBES-
LiCl composite membrane increased by 2% while the flux of SPPBES-NaCl membrane and SPPBES-KCI membrane increased
about 8% . Besides, SPPBES-LiCl composite nanofiltration
membrane showed better oxidative stability than SPPBES-NaCl
membrane and SPPBES-KCl membrane. It was found that

SPPBES composite membranes showed good high temperature
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. resistance, excellent chemical stability and oxidation resistance.
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Table 1 Separation performance of SPPBES composite nanofiltration membranes

Na, SO, NaCl MgSO, MgCl,
Membranes
F/L-m?-h' % F/L-m?-h’! % F/L-m?-h"! R#% F/L-m?-h"! R %
SPPBES-LiCl 45 86 45 46 42 42 43 27
SPPBES-NaCl 62 70 64 42 65 39 62 23
SPPBES-KCI 83 54 84 35 85 33 82 16
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Fig. 1 The effects of operating temperature on the performances of composite nanofiltration membranes: (a) SPPBES-LiCl,

(b) SPPBES-NaCl, (c¢) SPPBES-KCI
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Fig. 2 Performance comparison of composite membranes before and after boiling water treatment
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Fig. 3 Acid stability of composite membranes
100 a 0 —*—SPPBES-LICl b
—@—-SPPBES-NaCl
90 ‘//A—//‘/_/" - —ASPPBESKC
—*—SPPBES-LICl
< 804 ——SPPBES-NaCl
= —A—SPPBESKCI UL
£ 70 < Tt T
;l r//_/‘ x 60 -
. 60+
50 - —r 50+ A\_‘\‘_\A
40 T T T T 40 r T T T
2 4 6 8 2 4 6 8
Time/d Time/d
P4 52 IR DA
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Fig. 5 Oxidative stability of composite nanofiltration membranes
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Fig. 6 SEM images of cross section and surface of composite
nanofiltration membranes: (al) and (a2) SPPBES-LiCl
membrane, (bl) and (b2) SPPBES-NaCl membrane,
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Table 2 Contact angkes of PPBES support membrane and SP-
PBES/PPBES composite nanofiltration membranes

Membrane Contact angle/°
PPBES 85.4
SPPBES-LiCl 58.6
SPPBES-NaCl 57.8
SPPBES-KCI 55.5
4 % #
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TCHLER VWA B BRI Y 342 - Na, SO, > NaCl > MgSO, >
MgCl,

(2) B A UE R R R AP 0t S e M, 4l
WhKAb3E S, SPPBES-LiCl & & 44 U8 Bk 5 T B 0 i /N
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