uLwlS olXizsls

U 5,9l 5 pole caSlingh

Ayl ewlbel )5 4 40 35| cys 4l LG

U 5598 g pole 4kl yo

30‘9"":

b al (b G Ogeli yerh Aliwg SEL Y (0550elS gl sl Lis el

7l 455y Sl (g3lbiz 53 OT 0085 iy

loca! y & Lious!

Lg/..,f‘ ..\.o.>|).‘25.>

1Y olo yoe






Pl
P ]
) A9 o), O



o[5S (BT )55 ¢ il b obiwl sailiaie sla oleaal; 5 ki goil p pulani
y Geios ol @l el anils i oan] slaggdl 4 sz gal (po 4y a5 eyl ce 99,8 (g T
o bl lisl 6o SLa a5 sl 4 g wiliae plia] aileS> g o)l slagein, (g e
Ll il gl S5
55 9 §Y (otd oyl ;50 ST )55 )5 Lol 5l ol sy 4 6 wils oo p3Y 355
WWidge,8 anlllas |, cibe] asbnbl 5 oogei Cro ) Joud a5 048500 0 Lbytamo 450 BT
ol Ao 1y Slojad g ,Sis culys
B gtz )0 (oSS o oanled lsie 4 o5 03ljEad IS BT Ol f rizen

ol ly Sis S wails,y Jos 4 g0



oM

5 ookl b (oo amsl i ypordy aliwgy 5L Y (2 5500l8 gl il g Lid

Yy 69y 2 (PIP) (ol ol Jslome 5 5% -1 0 (TMC) w)lS” Ldgies 5 JT Ul
Jetesd (99933l Sl (qwyp 4 pol> addllae ad s (PSE) ogilyw b 4l ¢gmml 2l I
Lasgi adgl gl p8l 2l slalic o5ls 5 oo 0o ags slalic o Slae (DMSO) RVOWLEV:1 POV
“V-deie N 5o PST (305 o abewgr poudy (654050, Jolme ol angs 5B (Sig)ly anl)3
owims S5 plyieas (PEG) oS opdoilly 5l (Fglise ypolie b olyen (NMP) (5udyen
g2 00d jgabgé (TEA) (uel Jslis 5 9 PIP (sl of Jolono (39,0 adgl 0¥ 000 5 oolsl 050>
DSy 4l il aisy, Gl gy 4 TMC JT Jolze (Lol Jolme i) 51
2550l glid o Shae (55, » (156 50 TMC clale flams co &) (b ol rocly
! leslne 4 iz Cod gy 50 DMSO plnil s 855 )13 (cuy 2 9590 alSlaz j5boay
oy sl Y jeim FT-IR o8 mSonl ol 00938 oxlans oy (gl youdy Jsbo )0
ol el e ghis g gl i5le o S5 SEM (glauSe oS o Gro Lid el
oS jslaieds (Gomy a9 93 AFM jpglai aias oo (L DMSO Sogdl Gilises polie )i
5 095 Sl ol JLE Sleogas oud 4 glalag o Slee b5l b 00 0 ol 55

s o 5Lis | Jged Bl Sod ol

DMSO 504580« oxbaw s Gygwmol o posds ool o o ygunml kS il S gulS lodS



Abstract

A thin-film composite nanofiltration membrane was prepared by interfacial
polymerization using a trimesoyl chloride (TMC) in n-hexane organic solution and a
piperazine (PIP) aqueous solution on a polysulfone (PSf) ultrafiltration substrate. The
goal of the present study was to investigate the effect of the dimethyl sulfoxide (DMSO)
additive on the performance of prepared composite membranes. The first ultrafiltration
membranes were prepared via phase inversion process. Polymer casting solution was
prepared by dissolving polysulfone in N-methyl-2-pyrrolidinon (NMP) with rang of
polyethylene glycol (PEG) as pore former. The first layer was dipped into an aqueous
solution containing PIP and triethylamine (TEA). After draining off the excess solution,
the organic solution of TMC were poured into the frame where the conventional
interfacial polymerization reaction occurred. The effect of the concentration of TMC in
organic phase, on the performance of composite membrane were separately
investigated. Finally, The DMSO was added in the aqueous solution in the five different
compositions during interfacial polymerization. FT-IR spectroscopy confirmed the
presence of polyamide layer on membrane surface. SEM images showed changes in
surface and cross section membrane structure with the addition of DMSO. Two and
three dimensional AFM photographs were employed for investigation on surface
roughness. The estimate performance of prepared membranes shows a excellent water

flux and reasonable salt rejection.

Keywords: nanofiltration, polyamide, interfacial polymerization, DMSO additive.
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