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AEETRACT

This work probes the polvsulione/ande-functonalized mult-walled carbon nanotubes miboed
matrix membrang where the aride groups were converted mio tdazoke rings. This modifice-
tion was cenfirmed from X-ray photolectran speciroscapy stadies. Post modification, unlike the
polrethersulfone based miwed matriv membranes, these membranes show tmproved heavy matal
rejection. Membrane morphology by atomde force micresoopy and scarming alectron milcroscapry
tmages shows mambranag bulk morpholegy dogs not change after the mpdsficatian. Alsa, the mod-
tfied membrare shawed better antifouling property with high fhoe recovery ratio and lower fme-
versthle fouling as compared to the pobyethersulfone-hased membrane. This maodified membrane
shows smallar pore size as compared to medified pobyethersulione mixed matrix membrane dus
to thalr different morphaology: Surface energy provides addstsonal information such as the wat-
ting and adhesion dharactenstics of the membranes. These results indicate that the pristing mam-
brars morphaology has profound influence on the fmal marphology of mived matriy membrars t
becoming mome hydrophdlic and permeable post modification. Surface modified membrane va click
reaction gives nearly 9% rejection for Cufll), 50% reection for PRI and 95% mejection for Cr(VI),

whdch 5 highsr than the tmmadified and pristing polysulfone membranes.

Knpoords: Polysulfors; Funcionalized carbon nanptubes; Clok meadion; Surface modification;

Artfoubing Heavy matal rajechon
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Studies on the -MWCNT/PES Mixed
Matrix Membranes for Water and
Wastewater Treatment
Priyanka Mistry and C.N. Murthy

Macromolecular Materials Laboratory, Applied Chemistry Department,
Faculty of Technology and Engineering, The M.8. University of Baroda,
Vadodara — 390001, Gujarat

e-mail: chivukula_mn@yahoo. com

ABSTRACT

Winter shortages haov becomte @ major problem ficing the world today. Membrane separetion
technology is commmonly used in wiler trerbment n;';'.f.im.'.iel.ll. The development of new matericls
JSor water treatment can rediece the TG fe quefred for water trentment, reduce cost, and intprooe
efficiency. lowic and molecular sieving membranes that enchie fast solute -.mmf.m.ll from ﬂ.rlm-m
solutions are essevtial for provesses such as wiler purification and desalination, s . el eRergy
prodiclion. Nanowmaterials exhibia excellent properties such as greal cheseical md pliysical shabilities,
fower density, and lirge surface aren. These excellent properties af nonamaterials mvke them popular
candidates for the design and development of rovel fuschional ranometerial-besed membranss. The
combiradion of membries with the u.'lJlni'Ire'.llilrl‘.IJi'rl.l'r?: of ramomalerials provides excellent physical
artd chenicil stability, and also Righ refection belurior of the nanomirterial-bised membrane towerd
targel compoiend/s. The design and development aof novel membranes can be dove by combiming
with manomterials such as graphenes, fullerenes, carbon ranotubes, and nanoparticles. Preparation
miethodologies of these nanomaterial-based mesmbranes, as well as their polential in the effectie
separition of largel compaends from envirmmmental samples are discussed in detail, FMWONT/PES
mixed mabrix mesbrane were prepared oin plurse inversion method. 18 is also comcludind i because
af the tube-like structure CNTS are vertically aligned to the surface of the membrane, due o this pore
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Membranes Modified with Polyethylenimine: Enhancing Heavy
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ABSTRACT: In this study, 2 PSU or PES/Ox-CNT mixed matrix b with carboxylic functional groups on the surface
underwent modification with polyethylenimine (PEI). The Jted in the introduction of amine functional groups and the

)

conversion of carboxylic acid to amide. The modification was confirmed through FT-IR and XPS, which showed the presence of
ammeﬁmctwnalgmupsonﬂ\e b rface and the co ion of carboxylic acid to amide. The zeta potential of the modified

was more positi uuierxndxoondﬁwm&ukodn ion of the amines on the b arfa Ar it
charge on the membrane surface improves the g propertics and enhances heavy metal rejection by el pulsi
The surfa gh slightly i d after the surfa indicating the formation of amide linkages on the b
nn'ﬁoeHomer !hebulmorpholosyof!hemembmenmmcdunchang:d_ﬂemod!ﬁchSUIOx-CNTmembnnewnhm
gave slightly improved heavy metal rejection and BSA rej comp ‘tothemodxﬁedpES/()xCNTmemhnnewnhpEl,mng
to the structural difference between them. For the same reason, the antifouling prop d H , both
mmbnna:ﬂubn:d~98%beavymeulmemonmd~95%8&\rqedm vdudlmhxsberthanthmofthemuxﬁﬁcd
membranes. This has & ions for applications such as water treatment, where the goal is to purify water by removing
contaminants such as hea\ry metal ions.

KEYWORDS: pafysum( (PSU) pdyd’uv sulfore (PES), surface modification, polyethyleneimine (PEI), surface charge,
heavy metal rejection,
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