Research article

Available in: http://jips.ippi.ac.ir

Modification and Performance Enhancement of PVC
Iran. J. Polym. Sci. Technol. . .
(Persian), Ultrafiltration Membrane by Grafting of Sulfonated
Vol. 33, No. 3, 243-254
August-September 2020
ISSN: 1016-3255

Online ISSN: 2008-0883

DOI: 10.22063/JIPST.2020.1744

Polystyrene

Golshan Mousavi', Gholamreza Bakeri Jafarkolaei'**, and Seyyed Mehdi Mirimani®

1. Faculty of Chemical Engineering, 2. Advanced Membrane Research Laboratory, 3. Faculty of
Electrical and Computer Engineering; Babol Noshirvani University of Technology,
P.O. Box 484, Babol, Iran

Received: 16 February 2020, accepted: 1 July 2020

ABSTRACT

ultrafiltration membrane was done and the modified membrane was used in
the ultrafiltration process for oil-in-water separation.

Methods: at first, PVC was dehydrochlorinated by sodium hydroxide. Then, the
resulting dehydrochlorinated poly(vinyl chloride) (DHPVC) was grafted by styrene
monomer and in the final step the grafted styrene was sulfonated by sulfuric acid.
Ultrafiltration membranes were fabricated from PVC, DHPVC, styrene-grafted
dehydrochlorinated polyvinyl chloride and sulfonated polymer by phase separation
method and were evaluated, using Fourier transform infrared spectroscopy (FTIR),
scanning electron microscopy (SEM) and pure water permeation flux, determination

of mean pore size, porosity and water contact angle tests.
Findings: The presence of grafted functional groups was confirmed by FTIR spectra.
SEM images showed that all the membranes had fingerlike pores and the difference
- " in shape of the pores was due to the thermodynamic instability and viscosity of the
poly(vinyl chloride), polymer solutions. Due to the higher hydrophilicity of the polymer, the sulfonated
membrane, membrane showed significant increase in pore size and pure water flux, compared to
hydrophilicity other membranes. The DHPVC membrane showed the lowest contact angle because
of the detachment of chlorine as a hydrophobic agent, but for the other membranes
there was little difference in their contact angles which could be related to the surface
ultrafiltration, roughness. Subsequently, the oil/water separation experiments were performed by the
membranes. The modified membranes showed good performance in the separation
L of oil and water and had less fouling than the PVC membrane. The rejection of oil
polymer modification particles was 100% for all membranes except the sulfonated membrane. The rejection
of oil particles by the sulfonated membrane decreased, because of the higher pore size

and significant increase in the flux.

l lypothesis: In this study, modification of poly(vinyl chloride)(PVC)

enhancement,

oily emulsion separation,
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Fig. 1. Sulfonation of benzene ring.
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Fig. 4. FTIR spectra of DHPVC, DHPVC-g-PS and
S(DHPVC-g-PS).
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Table 1. Characteristics of PVC (P), DHPVC (D), DHPVC-g-PS (R) and S(DHPVC-g-PS) (S) membranes.

Membrane Pure water flux (L/m? h) Thickness Porosity Average pore size Contact angle
code P =2 bar P=1 bar (mm) (nm) ©)
P 400 200 0.140 0.89 31.00 95.0
D 310 143.3 0.110 0.83 23.32 85.7
R 305 155 0.129 0.84 25.95 95.6
S 575 305 0.117 0.84 34.66 92.7
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Fig. 5. SEM images of the cross section for the membranes: (a) PVC, (b) DHPVC, (c) DHPVC-g-PS, and (d) S(DHPVC-g-PS).
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Table 2. Comparison of the results of this research with other researchers in the field of ultrafiltration membrane.

Pure water -
Base Type of Rejection
Ultrafiltration membrane flux (L/m? h) Refrennce
polymer wastewater (%)
P=1 bar

PVC/PVP blend PVC 2996 BSA solution 80.3 11
TiO,-PVC composite membrane (2 wt% TiO,) PVC 217 BSA solution 98.0 7
PVC/PVF blend PVC 323 BSA solution 90.2 30
DHPVC-g-PS (membrane R) PVC 155 Oily wastewater 100 This research
S(DHPVC-g-PS) (membrane S) PVC 305 Oily wastewater 92.0 This research
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