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Abstract: In order to improve the structure and performance of ultrafiltration membrane, metal-organic
framework HKUST-1 was doped in polyetherimide (PEI) casting solution to prepare HKUST-1/PEI mixed
matrix membrane. The structure, morphology and surface wettability of the mixed matrix membrane were
characterized by FTIR, SEM, AFM and video water contact angle tester. The results showed that the mixed
matrix membrane doped with 0.05% (mass fraction) HKUST-1 nanoparticles had good performance. Under
the operating pressure of 0.1 MPa, the pure water flux could reach 1304 L/(m*-h), and the rejection rate of
mass concentration of 1.0 g/L bovine serum albumin (BSA) was over 97%. After soaking in acidic (pH=2)
and alkaline (pH=12) solutions for 24 h, the rejection rate of BSA was only decreased by about 2% (the
pure water flux remained basically unchanged). The pure water flux and BSA rejection rate were 1587
L/(m*h) and more than 95% at 80 °C. In addition, the flux recovery rate reached 92%. These indicated that
the mixed matrix membrane exhibited good acid and alkali resistance, strong high temperature resistance,
and excellent antifouling performance.
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Table 1 Compositions of the casting solutions
BT 53 40 %

PEI PVP HKUST-1 DMAC
MO 17.00 2.00 0 81.00
Ml 17.00 2.00 0.03 80.97
M2 17.00 2.00 0.05 80.95
M3 17.00 2.00 0.07 80.93
M4 17.00 2.00 0.09 80.91
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Fig. 1 Flow chart of membrane performance test
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Fig. 2 Characterization of HKUST-1 nanoparticles
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Fig. 4 Water contact angle of mixed matrix membranes
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Fig. 5 SEM images of cross sections of mixed matrix membranes

AEME A AR T A U, 2R 4RLER i HKUST-1
YRR AR, MR fLARETE G, IR
FLAE 2 [) 14 322 300 e 32 7 A 2 HL 5 2 R 3 3K T
e X2, S8 HKUST-1 44Kk 123 & 4E A
B, WBEAMERTEY 2% RS, &R
PEREL Ak s B4 IRV 20 32 110 155 I 2 AL 6 PN 30 110 245
RO NI PR LIS e A 2%, H
SYESIZIERERE N, RSE R
2.2.4  EREAEEE S5
% 74 K Al i i 4 B0 HKUST-1 98 K KL+ 1
HKUST-1/PEL {53 B AFM RAEZE R ILE 6,
6 AFM —ZERUEH, d5ess X IR R e T 1

b nm
82.8 nm 67.0

—4.6
5 pm

Xof s CUBAHE ), Foe DX Q3 B 3 1w ) 43 s L1
mE 6 Frs, 5 MO AL, B8in HKUST-1 44Kk +
(A R T S IO, 3 22 I A 90 22 1) /NI 25 i
B, 24 HKUST-1 9K i 43 B 3 0.05% 0,
M2 B3RS B (R,) MR- YRR (R,)
439K 7.65 F1 6.08 nm, H. MO [ (24.5 1 19.5 nm )
0 N > O = ol S S B o i 4 b & TR R B 7 S D |
PSR E , ARSI T o Fizsh, Mm%k
I AEHE, SR, BEE HKUST-1 44K
HOBARKIE I, M3, M4t M2 BAEE R E
THLRE S, 3% AT B S AL A ad B rh 9 oKobL T i B &2
A T2 A7 8

C nm
spm 67:00m 569

0.1 |

a—MO0; b—MI1; ¢—M2; d—M3; e—M4
K6 IRGEBER AFM &

Fig. 6 AFM images of mixed matrix membranes
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Fig.7 Pure water flux and BSA retention rate of mixed
matrix membranes
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Fig. 10 Fouling resistance test of MO and M2
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Table 2 Performance comparison between mixed matrix membrane and other ultrafiltration membranes

JRAA R K s P i f/[L/(m* h)] ey R R/% 2% 30k
PEI. HKUST-1 4lizk 1304 BSA (68000 Da) 97.1 AR
PVDF. ZIF-8 a7k 208.5 PR 97.17 [24]
PSF., MIL-100(Fe) 4li K 72.0 7 3L 99.9 [25]
PVDF, MOF-5 alizk 117.9 BSA (—) 95.1 [26]
PVDF. ZIF-8 afi 7k 310.0 BSA (—) >98.0 [27]
SPES. UiO-66-NH, afi 7k 678.0 BSA (66000 Da ) >96.0 [28]

¥ : PVDF fRERRMIBM LM ; ZIF-8 LRI £ Dk B 42-8; PSF fAF I ; MIL-100(Fe) =3 FLAv /R H 42-10(Fe); MOF-5 X,

#* MOF-5 &R APLA A SPES ERBULRBM; “— RFRKRHH.
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B HKUST-1, BfAS ) 5 i 5340 HKUST-1 40Kk F
%75 3| PEL #% B s Dy il £ 1 HKUST-1/PELIR &
LRI, Z5 N, XY HKUST-1 40Kk 5 40 %k
5 0.05%M}, M2 F T SRR RE B T, Rk
FLIEZSFY B AR 5, e mPHLRS A2 B 0 25 R AIK, 7F 0.1
MPa i3 /1R, M2 &li/KiE & k%] 1304 L/(m*-h),
Xof RV E N 1.0 g/L BSA IR F>97%., IAh,
3 3L T v R v R R (pH=2 ). B ( pH=12) P:fEM
W, BRI M2 IR RO 2%A 4, WEHZIREG
J o AR ELAT R B A T o L R T R B A, TR A 2R
i 35 M RE M & B, M2 1 K R R RE S 1k 3
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