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ABSTRACT

heterogeneous cation exchange membranes was carried out using chitosan-

co-polyaniline/graphene oxide nanocomposite layer for the application in
electrodialysis process.
Methods: The PANI/GO nanocomposites were prepared by in situ chemical oxidative
polymerization of aniline in the presence of graphene oxide nanoplates. Fourier-
transform infrared spectroscopy (FTIR), scanning electron microscopy (SEM), water
content, flux and permeability, areal ionic resistance, water softening ability and
fouling measurements were used to characterize the membrane.
Findings: The FTIR analysis results and SEM images demonstrated successful
formation of polyaniline on the graphene oxide nanoplates. The scanning electron
microscope images of membranes also exhibited a uniform layer of chitosan-co-
Keywords: PANI/graphene oxide nanoplates on the membrane surface. The water content of
modified membranes was higher than that of pristine membrane. The sodium flux
and sodium permeability were improved about 20% by 0.1 %wt PANI/graphene
oxide nanocomposite. The areal ionic resistance of modified membranes also showed
a decreasing trend by utilizing composite nanoplates in the membrane matrix. The
prepared membranes showed good ability for Ca and Mg removal from water. The
removal efficiency of Ca and Mg by membrane containing 0.5 %wt PANI/graphene
oxide composite nanoplates was, respectively, 61 and 79% during 15 min. Moreover,
the pollutant and foulant formed on the membrane surface were totally removed by
sonication technique. The modified membranes showed suitable electrochemical
characteristics compared to membranes reported by other researchers and made by
industries.

Hypothesis: The surface modification of poly(vinylchloride)-based
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Fig. 1. FTIR spectrum and SEM image of graphen oxide

nanoplates modified by polyaniline.
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Fig. 2. SEM surface images of cation exchange membranes: (a) pristine membrane, (b) and (c) modified membrane by chitosan

layer-GO/PANI nanocomposite.
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Table 2. The amount of Ca and Mg separation/removal during

electrodialysis process.

Memberane
time (min) Ca (%) Mg (%)
sample
| 15 59.33 78.76
30 57.66 78.36
; 15 61.08 79.57
30 57.41 78.23
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Fig. 4. The sodium flux of modified cation exchange mem-
branes by chitosan-GO/PANI nanocomposite layer after 15

and 30 min electrodialysis.
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Fig. 5. Permeability of modified cation exchange membranes
by chitosan-GO/PANI nanocomposite layer after 15 and 30 min

electrodialysis.
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Fig. 7. SEM images of washed membrane surface by: (a) de-ionized water, (b) 1 M HCI and (c) cleaned membrane by ultrasonic

instrument.
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Table 3. Comparison between the electrochemical properties of prepared membrane in this study and some other earlier reports

and commercial samples.

Memberane sample Sodium flux Areal ionic resiatance Water content
(mol/m?.s) x 10° (Q.cm?) (%)
Prepared membrane in this study 7.52 10.27 16.59
Membrane with surface film
PAA-PANI/MWCNTs [17] 10.07 22 34.6
PAA- Iron-Nickel Oxide NPs [16] 7.6 12.2 43.9
AMPS/SAC NPs [18] 17.6 10.5 23.5
Commercial membrane
Ralex, CMH-PES [18] - <10 <55
RAI, USA (R-5010-H) [18] - 8-12 20
CSMCRI, Bhavnagar India [18] - 4-6 14
Ionics Inc., USA (61CZL386) [18] - 9 40
Asahi Glass Co. Ltd. Japan [18] - 2-45 25
Tokuyama Soda Japan (Neosepta) [18] - 1.8-3.8 25-30
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