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ABSTRACT

aqueous solutions, their potential usage in the treatment of organic solution

has been considered. However, it is still a challenge to develop polymeric
solvent resistant nanofiltration membranes (SRNF) that can be applied in a broad range
of organic solvents. There are many polymers with high resistance to solvents such
as polyimide (PI) and polybenzimidazole (PBI) which used for making ultrafiltration
membrane for SRNF. Poly(2,5-benzimidazole) (ABPBI) is a sort of polymer with
similar or even better chemical structure than PBI.
Methods: At first, a high-purity poly(2,5-benzimidazole) (ABPBI) polymer was
synthesized. In the next step, ABPBI and polyvinylidene fluoride (PVDF) membranes
were synthesized. TFC polyamine membranes were prepared by the interfacial
Keywords: polymerization (IP) of polyethylenimine and cyanuric chloride. Finally, the physical
and chemical structure as well as chemical stability and membrane performance of UF
and TFC membranes obtained by ABPBI polymer were evaluated and compared with
those of PVDF membrane.
Findings: Chemical stability tests including solubility, gel content and swelling
degree indicated much higher stability of ABPBI membrane. The swelling degree
in ethanol, methanol and n-hexane for ABPBI and PVDF membranes were 0.0132,
0.175, 0.01 and 0.9, 0.808, 0.34, respectively. The water fluxes for ABPBI-PA and
PVDF-PA membranes were 20 and 26 kg/m2.h and the rejection for 10 ppm aqueous
solution of crystal violet (CV, 408 g/mol) was 85 and 81, respectively.

Hypothesis: Despite the wide application of nanofiltration (NF) membranes in
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Fig. 1. Synthesis of ABPBI polymer.
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Table 2. Solubility of synthesized polymer.
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Table 1. Surface roughness parameters and contact angles of

UF and TFC membranes.
Surface roughness Contact
Membrane
S, (nm) Sq (nm) | S (nm) | angle (°)
ABPBI 118.36 5.04 2.30 48+1
ABPBI-PA 254 26.26 20 75+1

PVDF 348.84 29.16 22.81 80+1
PVDF-PA 219.73 22.07 17.05 82+1
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* Solubility of polymer was measured at a polymer concentration of 0.05 gm/L.

*  (+) Soluble, () Insoluble.
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Table 3. Comparing the results obtained in this research with previous research on SRNF.

Membrane Polymer Solvent Gel content Solute Molecular Rejection Ref.
(%) weight (Da) (%)

PBI-DBX Benzimidazole DMF 97 PEG 2000 90 33

p—Xylylene dichloride crosslinked PBI | Benzimidazole THF 98.3 Ccv 408 95 34

XDA crosslinked P84 PI Polyimide DMF 95 RB 1017 95 35

PA/Matrimid 5218 PI Polyimide DMF 95 Ccv 408 91 8
ABPBI-PA Poly(2,5- DMF 99 cv 408 85 this
benzimidazole) study
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