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Preparation and properties of polycarbonate/cellulose acetate
blend ultrafiltration membranes
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Abstract: A series of polycarbonate (PC)/cellulose acetate (CA) blended ultrafiltration membranes
(CPCM 1~4) were prepared by immersion precipitation phase inversion method using PC as base
ultrafiltration membrane and polyvinylpyrrolidone as pore-forming agent. The pure PC ultrafiltration
membrane (PCM 1~6) and CPCM were the characterized by FTIR, contact angle tester and SEM. The total
porosity and average pore radius of then ultrafiltration membranes were measured, and the effect of
preparation conditions on the membrane properties were evaluated. The results showed that CA was
successfully blended with PC. With the increase of CA mass fraction, the finger-like pore channel layer in
CPCM gradually became thicker, the cavity became larger, the pores in the dense layer became larger, and
the connected pores between the pores increased. The average pore radius of PCMS without CA was 23.3
nm, while the average pore radius of CPCM4 with 2.0% mass fraction of CA was 42.5 nm, 82.4% higher
than that of PCM5. The pure water flux (J,,) of CPCM was up to 357.7 L/(m*-h), much higher than that of
PCMS. The retention rate of bovine serum albumin (BSA) was slightly lower than that of PCM membrane,
but still above 95% (CPCM2). According to the results of pure water flux, BSA rejection rate and flux
recovery rate of CPCM, the comprehensive performance of CPCM2 with 1.0% mass fraction of CA showed
the best performance, with .J,, of 334.3 L/(m*h), BSA rejection rate of 95.9%, and the recovery rates of the
two rounds of 84.8% and 76.7%, respectively. The addition of CA significantly improved the hydrophilicity
of PC membrane surface, thus enhancing its ultrafiltration performance.
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Table 1 Compositions and their mass fractions of cast &l% = ALpy, x100 (1)
membrane solution
P— K w BB R, g w, W TEFE, g; 4N
B opema, TO iy CA U NMPOR g g B, m®s L ORIREERE, ms py W
G 8U% % B % BB % WA 25 CHOEE, 4 0.998 glem’
PCMWI1 26000 16.0 0 0 84.0 A5 L 1) 27K i i FALBR 2, ] Guerout-
PCMW2 49800 16.0 0 0 84.0 Elford-Ferry A3 (2) iR TEHFERE (r,
PCMI 42100 14.0 0 0 86.0 nm ) 181,
PCM2 42100 16.0 0 0 84.0 (2.90—1.75¢)(847LQ) (2)
PCM3 42100 18.0 0 0 82.0 cAAP
PCM4 42100 16.0 0.5 0 83.5 Ay MABAKAE 25 CHYZEEE, N 8.9x107 Pass;
PCMS5 42100 16.0 1.0 0 83.0 O R HAL I [B] P O3 o AR A 4l K AR R, m’/s; AP Jyi
PCM6 42100 16.0 2.0 0 82.0 YEFEZ, 0.3 MPa,
CPCMI 42100 15.5 1.0 0.5 83.0 HUBPE BB B AR o 405 30% 9 H ik i
CPCM2 42100 15.0 1.0 1.0 83.0 PRI 24 h, BEJGTESIR FHCE 12 ho BEAbFRLT)
CPCM3 42100  14.5 1.0 1.5 83.0 FEEEBY % 0.5 cmx 10 em [BEA-, I ARk ge b e B
CPCM4 42100  14.0 1.0 2.0 83.0 FEES T 2 50 mm, JATT RN S mm/min.
BAE AR R B A 5 ARy EAR
g,) I cm WETE , HIRMAESEF, JeH4iK7E 0.3 MPa
ﬁ'ﬂﬁﬂ z : g o W THUE0S5h, BISICFEEE 100 mL 3T
’ﬁ HEL0s W] HeAs (3) ek R (J,):
T i Ty = (3)
e / ANt
g @ﬁps&g A g, REKiE R, Li(m®h); VOB R IAR,
L; A WA, m*; Ar AR SR
LK, Bii24n RIS E BRI WA b
B 1 NIPS Wil & ¥ BRI RE T R E HUG LRI : B2, JHAACK BETE 0.3 MPa
Fig. 1  Schematic flow diagram of NIPS method for THUE 1 h, {55 R 5 0 e B 2l K

preparing flat plate ultrafiltration membranes
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CA 17:{'1 %503 1293
CPCM2 1737 7 1633 1245
3443 2990 1768 1633 1503

4000 3500 3000 2500 2000 1500 1000 500
PE/cm™

Kl 2 PC. ZfL7 PVP K30, CA. PCM5 Fll CPCM2
FTIR #% &

Fig. 2 FTIR spectra of PC, porogenic agent PVP K30, CA,
PCMS5 and CPCM2
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SEM E AT LIEBL, 332 CA BIMA S SEIRIRSL
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Fig. 3 SEM images of cross-sections of PCMS5 and CPCM
at different magnifications
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Fig. 4 Total porosity (a) and average pore radius (b) of
ultrafiltration membranes
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Fig. 5 Water contact angle of ultrafiltration membranes
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Fig. 6 Mechanical properties of ultrafiltration membranes
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Fig. 7 Pure water flux (a) and BSA retention (b) of ultrafiltration
membranes
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Fig. 8 Flux change of CPCM in pure water and BSA solution (a)
and flux recovery rate of two cycles (b)
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AAUE M) FRREY,

AR CA BYZE KM AT DL R £ T 0 S %) 4 7K
Wi, (HEEZ CA SIEMRFLER, BEZ4H
AL SHETIN BSA 2 ik R R 1 5% B4 78 1 1) 2 1 AN
EBEYTIRE, PG, T VERASE S8 5 Y DR L
YER Sk, MImSEEE FRR A R/, 1 CPCM4
5% 2 %2 FRR{EELEE 1 3825, CPCM4 KB KM
U, BERZSFRTEZK o R B /R TR 215 S n-r 4%, s
DTSRI S T T 2 5810 FRR,
%t BSA IR A 98 S5 )5 , CPCMI Fil CPCM2 (1)
FRR A A 2BE, SX BRSNS &Y CA 7 2
M3t PC Ak B [FIEE, XFREAY FRR SEMRAN K,
CPCM1 il CPCM2 H A R 4Pl I RE . Zoad—
ZYIMHAFINT I, CPCM 2 i PEfeity, shi/Kima
b 3343 L/(m*h), BSA #FH RN 959%, Pift FRR
53514 84.8%. 76.7%.
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