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Study on Preparation of ZIF-67/PVDF Hybrid Membrane and Its Pd Extraction Performance
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(College of Chemical and Environmental Engineering, Jiangsu University of Technology, Changzhou 213001, Jiangsu, China)

Abstract: The metal organic framework material ZIF-67 was synthesized with cobalt nitrate and
2-methylimidazole. Polyethyleneimine (PEI), ZIF-67 and polyvinyl alcohol (PAA) were impregnated and
loaded on a polyvinylidene fluoride (PVDF) ultrafiltration tube by a layer-by-layer self-assembly method
to obtain a ZIF-67/PVDF hybrid membrane. XRD, SEM and FT-IR characterization results showed that
ZIF-67 was successfully loaded on the surface and inner wall of the PVDF tube, and the loading effect was
good. The hybrid membrane was used to ultrafilter the palladium solution-polyelectrolyte. The results
showed that the hybrid membrane had a strong adsorption capacity for palladium, and its retention

performance had not significantly decrease after repeated use for 3 times.
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Tab.1 Preparation method of ZIF-67/PVDF hybrid membrane

\ o o ZIF-67 PAA
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PEI &5

Rt Rt
6h A 6h 1h 2h 2h
6h B 6h 2h 4h 4h
6h C 6h 4h 8h 8h
18h A 18 h l1h 2h 2h
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18h C 18 h 4h 8h 8h
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Fig.1 XRD patterns of six ZIF-67/PVDF hybrid membrane
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supports obtained by impregnation in different ways

2.1.2 FT-IR F#4E

B2 NEESL 6 h-A. B. C Al 18 h-A. B. C 1
FT-IR [, A4S SCirdiii! ) ZIF-67 fi7 ik
FAR—F, 78 500 cm™ & 1500 e UG K EFR
P MR AR A diR 30 51 2,  BAEANFIR BT
R, HaAMERIEH BRIk, SA/HK XRD
i BT L — 2P S R ZIF-67, H AT .

53400 15.0kV x100 SE

6hA

6hB

W
W

1400 1200 1000 800 600
Wavenumbers/cm-!

B 2 NFERRBREIE 6 i ZIF-67/PVDF
FRUE AR FT-IR B
Fig.2 FT-IR patterns of six ZIF-67/PVDF hybrid membrane
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2.1.3 SEM #A1E
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Fig.3 SEM images of hybrid film sample pre-soaked for 6 h
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Fig.4 SEM image of hybrid film sample pre-soaked for 18 h
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Fig.5 Influence of different conditions on the retention of palladium by hybrid membrane (p(Pd)=3 Omg/L)
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Tab.2 The extraction rate of palladium by multiple

complexation-ultrafiltration with hybrid membrane

. PR B Pd $2HUE /%

5
®KE Round1 Round2  Round3

6h-A 35.40 33.13 37.87
m(PEI):

6h-B 57.86 54.47 59.40
m(Pd)=3

6h-C 83.93 91.87 87.73

18h-A 58.73 59.00 54.60

m(PAAS):

18h-B 77.67 73.40 79.67
m(Pd)=3

18h-C 93.47 91.40 89.27
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133 1w Bt e -t [l th Ze an ¥ 6 B o

15
e
12 + Lent” .-
B9t
&
g
< 6
>
—0—Pd 20 mg/g
3 — 0= = Pd 50 mg/g
- A- - Pd 100 mg/g
0 L
0 50 100 150 200 250

t/min
Bl 6 ZIF-67/PVDF £ &-i@ R & &
Fig.6 ZIF-67/PVDF complexation-ultrafiltration

extraction of palladium content
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