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1.2.1 Chemical precipitation 





1.2.2 Activated carbon 
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1.2.3 Electrodialysis 



1.2.4 Electrowinning 
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1.2.5 Ion exchange column 
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1.3.1 Introduction 



Microfiltration (MF):

Ultrafiltration (UF):

Nanofiltration (NF):

Reverse Osmosis 

Reverse Osmosis (RO)
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3.2.1 Materials 

3.2.2. Synthesis of PMMA/PEI nanosorbents in the 20L reactor





3.2.3 Measurements and characterizations 

D D

zeta



3.3.1. Properties of nanosorbents synthesized in the 20L reactor 
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3.3.2. Effect of monomer and initiator addition on reaction temperature 



3.3.3. Monomer conversions and particle sizes 





























4.2.1 Materials and equipment 



4.2.2 Experimental procedure 







Discontinuous diafiltration mode 

Continuous diafiltration mode 







4.3.1





4.3.2







4.3.3  Effect study of nanosorbent solids content on flux performance 

in V-SEP membrane filtration system with MF-03 membrane 





As
su

m
pt

io
n:

 

1.
M

ax
 F

ee
d 

ta
nk

 v
ol

um
e 

is
 7

0L
 

2.
Vo

lu
m

e 
of

 e
ac

h 
ba

tc
h 

na
no

so
rb

en
t i

s 2
0L

 

3.
So

lid
 c

on
te

nt
 o

f e
ac

h 
ba

tc
h 

na
no

so
rb

en
t i

s 2
0%

 

4.
Al

l o
f u

nr
ea

ct
ed

 P
EI

 is
 re

m
ov

ed
 if

 e
qu

iv
al

en
t v

ol
um

e 
(to

ta
l v

ol
um

e 
of

 n
an

os
or

be
nt

 in
 ta

nk
) o

f R
O

 w
at

er
 is

 u
se

d 
in

 p
ur

ifi
ca

tio
n 



















5.2.1 Materials and equipment 



5.2.2 Experimental procedure 
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5.3.2





5.3.3









5.3.4 Fouling degree test and pressure study of nanosorbent in UF-19

membrane in V-SEP membrane filtration system





5.3.5 Effect study of nanosorbent solid content on permeate flux 

performance in V-SEP membrane filtration system with UF-19 

membrane
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