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Fig. 6 SEM micrographs of cross-sections of membranes with different blend compositions: a) Unfilled
PVDF, b) 0.1% MOF/PVDF, ¢) 0.3% MOF/PVDF, and d) 0.5% MOF/PVDF

Jodoe 4o ol Gogee, Ll a S gloy ams o ol
Jole dga5 Jdo any ol a s ol o ralS Gaday
oAl Ol (oy5—e L aS ol s ulos elae
ol S wo_sa sy ol 90 PVDF sl _ze
Lg'i_w5og.)] Sg—ng J_:.l.) a Sl u_io.o o\.\_.fac)l_.o‘
Lié o, Sy 4 MOF 1,5 5l 10,5 bl Lo gy
ol Lol (F) UK o lal

D88 o Guled as |y o YL onS

oubangd Ll jlogw, )L, -F-¥
oS el o s e e it S
0, Shes yuaS amo o 7, Lid gilulaz ol o
Jsb s mle ndndeni 15l oLt ool 2l3
cbles S35 as LS 505 o 8l e
Ss 6 —Sojlal 5l sola—l Ly MOFs/PVDF
A et Ol Jodoe some 5l p90 690
AS 09 g ool LS (B) SIS jo 53905 sla Ll
u] S5 )l_..u 1l o..\_wJ...Luu u,u_79 Lu—} )‘
ot 2l Gase e 5 00 iS gy Gl Al
h— WNTU ©jpus 1 j55T)0 (29,
(@) S5 o ool ) X85 a5 QL_,:';..;LA)'T

VWA Ll ¥ o)lads o 090 ol (qwige § Sy jlams

L 4


SAMSUNG
Typewritten text
128

http://www.SId.ir

YA 55,50 e g S slalis
2000
1800 —— Unfilled PVDF
1600 —e— MOF Zn 0.1 wt.%
1400 —a— MOF Zn 0.3 wt.%
e}
T 1200 —a— MOF Zn 0.5 wt.%
en
=5
=~ 1000
=
~ 800
600
400
200
0

20 40 60 80 100
Time(min)

LINTU &,905 b sadaiias olay dcclo o) Hhaie Ol ralisi 0,90 aw ,o lalad yloj p ,Ls Jloges -0 JSi

(el o) Hhatia Ol

Fig. 5 Flux versus time of the membranes during three steps: water flux (30 min), effluent of reactor with
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Fig. 6 Flux recovery ratio (FRR) and fouling resistance ratio of the MOF/PVDF microfiltration

membranes after filtration of effluent solution with turbidity 11 NTU
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Fig. 7 Recycling properties of the membrane (0.3 wt%) during 570 min effluent solution filtration
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Table 2. Comparison of antifouling properties of the nanofiller modified membranes employed in
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Abstract

This study presents the preparation, characterization, and performance evaluation of antifouling mixed
matrix microfiltration membranes. The main purpose of this study was to investigate the influences of metal-
organic frameworks (MOFs) as nanofiller on the fabrication of polyvinylidene difluoride (PVDF) mixed
matrix membrane prepared via the phase inversion method. The scanning electron microscopy (SEM)
images displayed that the pore size and porosity of the prepared membranes was increased by adding the
MOF. By adding 0.3 wt% of the MOF, the pure water flux was maximized to be 1525.37 kg/ m*.h, which
was owing to the excellent permeability of the MOF/PVDF membrane during the long-term filtration in
cross flow setup. The flux recovery ratio (FRR) was also increased up to 80%. In order to assess antifouling
performance of the modified membrane, the fouling parameters was evaluated using the effluent from the
jet loop-airlift reactor with the turbidity of 11 NTU as a fouling factor. The 0.3 wt.% TMU-5 MOFs/PVDF
membrane showed the high hydrophilicity with contact angle of 66.93° and the lowest irreversible fouling
resistance (Rir) value of 4.55%. As a conclusion, the MOF/PVDF membranes represented good selectivity
and antifouling properties during long-term microfiltration experiments.

Keywords: High Flux Separation; Microfiltration Membrane; Metal-Organic Frameworks (MOFs); PVDF
Polymer.

VAR Lasls oY olods o 0,50 el (swkigen § Conns jlasses

L 4


mailto:sirus.zeinaddini@gmail.com
SAMSUNG
Typewritten text
133

http://www.SId.ir

