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Research subject: Osmosis membrane bioreactor is one of the best in-
dustrial wastewater treatment methods. The main advantage of using
osmosis process is its operation at low hydraulic pressures which has
a better performance in removing pollutants and low energy consump-
tion than other methods.

Research approach: In this research, Nano porous Titanium dioxide
powder with a specific surface area and anatase wall was synthesized
through a thermal process using cetyltrimethylammonium bromide
(CTAB) as a surfactant directing agent and a pore-creating agent. Ultra-
filtration nanocomposite membranes were made using modified titani-
um dioxide (TiO,) (MT) and polysulfone (PSf) by phase the inversion
method. The morphology and structure of the prepared membranes
and nanoparticles were investigated using by atomic fourier transforms
infrared spectroscopy (FESEM), X-ray diffraction (XRD) and transmis-
sion electron microscopy (TEM). In this research, bovine serum albu-
min (BSA) was used as simulated wastewater for the feed solution. The
fabricated ultrafiltration membranes were tested in osmosis membrane
bioreactor (OMBR) system due to lower energy and fouling. 0.6 % solu-
tion of poly (sodium 4-styrene sulfonate) was used as an osmotic solu-
tion. Comparative separation performance and antifouling properties of
both nanocomposites in several analyzes such as water contact angle
measurement, pure water flux and filtration of different concentrations
of bovine serum albumin solution. BSA and fouling resistance have been
investigated.

Main results: The results that Due to the addition of MT nanoparti-
cles to the polymer matrix, the hydrophilicity and surface energy of the
membrane increased, which led to the improvement of the membrane
performance. The membrane containing 1% titanium oxide nanoparti-
cles showed the best result. For example, for feeding with a concentra-
tion of 200 ppm, the water flux increased from 20 to 38.5 L/ m2 h, and
the percentage of returning lethal solution decreased from 19.6 to 30 g/
m? h. The flux recovery in this membrane was 96%, which indicates the
antifouling property of the modified nanocomposite membrane.

*To whom correspondence should be addressed:

D.Emadzadeh322@gmail.com



153990 9 (ol gwih ML 9 () 9aol5 9l i Colw
4hudi 33 3T 8 3ot (w3 9 OMIT 0N il 159
G powil Ui 595 99 wia! B 31 oSl b imio SN

"05135 yguai0 yol & 5330058 (g0 MFoliolos pigs ylo g !y Ld o
¥ s B saxalluss.

Sl e Ol o ool 33T olEtilse el aly oo cosikigo 05,5 -

Ol ¢ s e ol ol T oltilse v Lo wls s )15 o 09,5 Y

abal Lot o e S S el (@lil 5955t GRS € gmid g0
J—e gro—wl a8 sleslaul Lol c i cul o Lol
GBIz ;0 g 0, Shas a5 Cul Sdgj0ne ol la,lid o ol oo S

Syl 58 sla by a Caad b (65,0 Byae g LaosisV]
c5vs s b p3lisin o Sliss Jom i S35 s (ol 95 G B,
ﬁj.:;}A‘J.:SALg)JJM_w )‘ sola_ul L: ‘rg‘l.n)f ‘.\_A.:‘)B d_’).'a )‘ )l_?bl c)lHo 9
oaSob! Josle 5 Jlsd o soiScglan Jsle ylgcay (CTAB) o log 5
3ol wl Lo ¢y gul sl s gl e 550lS g3l (glol e o w8l
0,355L g ooel Cwoay slalad L3l 5 wlbibcsy, s s asle g;Ls
G ol )3 S35 )8 (s 2 0590 (TEM) - (5592 L_)S)—'*S” P95y S

Wl ;5 iy ool oy gensl L3l 2lgl ol ié o ool ul oo s
Jsos (lsmicas (Slgalgs oy bl =¥ qyow) by /5% Jolome aid 1,8

Pl g lamlie lvlazr o) Sloe 085 )1, S ooliwl )50 (50l o598 9l
SLpdelotist ;25 5 oo daitlo lacejgalisl gz 99 )2 g jad
Adai g B Ol Lt Ol L las agly 6, Soslasl ol (gou s Oygamel ksl 2]
=l 55 Sglio 5 BSA) (53l5 oy ogdl Jglome 5l (slie slacdale

ol 4B S 3 () 2 990 9 Syol plis )95 150
4 MT &350 (0958l Jdods a5 o 20 oo i mols 1 Lol gy LS
amy e a5 Bl Gl LA e (65,530 5 (Sgal is ek oMol posiligos.s]
Oy ol auuST 0,35 50 V2 (golm slzé o Lsé o, Sloc 09—
oSN Y- ppm chle U Slyes ol Jlio lemeas ol lai 1) ames DB abas
oS Jodome oo )0 pizmad g il EolBENYAD LY. (hL/im' 5l Ol

Ol 50 oS bk el ials (VAP hgim' LY. 5l o aSL oy

S jalS 5l sl 5 Cpols goaias Ll 45 a8 Lae il Jghumot
DS S SIS = SOHR30 25 =2 D.Emadzadeh322@gmail.com

] 00 C)l.w‘



5&4_3‘3‘9;{‘5@‘)()_1‘4_7‘&;)_@&);;@5}/[_}&_&&15
(SRS ol g by (655 B 9,8 e Jole
sloanl$ nlo sl g ,2eS 65,51 4 5Ls OMBR w8
@Lw.c Lri'j)f U»_le ‘u_:‘ — 05)‘[_(‘- 5..\_3)‘.5 MBR
Wmledys 0)l0 5, sz dire 0 (2 P FE e
Lo ,5:5 T gm ddal oy oyl )8 ol 0lgs .o OMBR
aas sl YL e aSL sl o Ly |,
solii_wl OMBR a_51,8 10 (g0l sl a5 bl
SS9 odolS ols 5 D)5 4ol wiles o 355 s
w ol ail 3 ol [NV ] s aso 1) Laigy 5
Gl et 1 (e il anaz (6,5l (lseay
ST G o dg NI Y] ol jsies ol loas )5

el a8 S 18 A > 050,00 [VE] Ol i

O9ile—hy slalis gk slolie Glos ;o
5 =Sl ¢ ploond S5 38 (g lal cle 4 (PSF)
sladold a_sai gl sloo S g bay g 0
6L®L~.& C)L»a‘ b\_:).afsn )‘)_9 oola 3,50 (o
adbai o Lol o, Slae 99— gl o —wlie o 3 PSF
Dolecu ool

oLzl « OMBRal—w )5 ppo sl Jule 51 SO
b Jodome cadllan ol jo cul (gewl 0l 3 50 ol
A ey Lyl b socome L Jis 18l § 095
Dvsleral ooy olsel
/ A_A_J)WKBJL! J——a) )‘ 0ol J)L_J ;_.\))5.;..4[5
I8 2 0590 (S re—ml 0l 3 sl PSF GO TiO,
S 9 o ‘sz_mgog.j oly las mols as alesls
38 Bly3g S o, S a sl 5l s PSF a Y
6)..0._.»»‘ LSL—"“"C )| Sy5—< u] )L_»J 9 | o¢)_5 ‘J._...:
5 95 VY] sl asldl TRC sloie 5l soliul Ly
PVDF 5505 slalié o)l 0 1) Slllas o), on
dlools ploul calizes slwojlasl jo TIOY &l 3450 Lo
ol 0l o 5 S eS Ol 56 a Bl o L]
DA sy so—p 95 LB
)‘\J)Bﬂ?—ﬁu )I oolaz__wl l_> ‘) krul_a),.slau\..o 9 %A?_m)d..é
oaipd St plg—eas (PVP) oy ooy bty b
S Sgls (e, 4 5T A, Jodoe ;5 0,
;.43_..4)&..5 w‘sﬁ- aS cwlodly QLM.AJ C;vl...) S weslbw

v Oplpmh by (el slid cSle

doddo Y

ol w58 39,45y e ol gl Lol
s \)HGA o\))’o_:.o.?‘d 9 Sl S )L._M.u UJ).._M:
05_?05&)40)0 Jl_m Jj_lo raL.oo).))_tu\))l_..l...‘op_u
&ilwlaz ol o jlwasd ¢ slisl iods asile ol
HLua & — ..\_...J) [\] \>9_..u u_‘il.s)l) o)_&5 ‘Sil_a.u.c
e golio 5 (s ol o g5lwg s ale sa Y]
Iv] el oas S s slasaVT ol o

6‘)—’ o.\_»:L.u 9 (— Lr]—‘ QIH )‘ ;_Louc A_:)k_»ol.‘)
=l 3l ablas g o lacdals 51 S s
LgoéLD.»_m‘ ulLA‘ 9 099 T»...o.b‘ )_;:L‘> &9_»09.0 ‘rx».,.]a
Iv] Silw oo p2l,8 e I i blas 5 ol

clie ;o (gl JLid S lawgh (gl 0l 3
Ssyoen HLid a5l et e i Tl Saes
G Ol by g oylo ol (Sdgyane Lad Lol
3l =S (65—l Glsdeon glsd slaasl,d 4y
Bi> 6“)_: L.T’?’ua"’ L.T’L"}’ 6)“’_”" ‘L)"‘ = 05)1_(: ..))L)
LF] S alils Sogl aiile o Sogll calisee glgl
Syl 1y [#] S5 slal asas slasan Y

Jloo! Abal gl dd> 0 leedy (gl 0018
Jim ol IV ses o soliul M5l 4 ias
S92 3l el algas VLo S ba,a gl
SgaS Jm ay oS (gl ailgy oo il ooly s
Jsoe )b adex sl ol slally 0l 5558
(ICP) =ls  —hale fyouly Db () SiS  (goniisS
85 ardé oS Jode 5l ol bbb gl oy e e
Ao 4O (6 o Olidsy o Eel Jnlge [A]
G ol slie (gilwlaz o] ,8 g3lwosly g de g
3o ool B> 9] Sty jglaieds (g jeml (5 9lid

)5_.,.5‘)5,..: sdfo_an‘ 6[—4&}.‘ 9 )9_.5‘)5.,..) )l oau;;_.,..:l)o
(553 JBla Ly asilyi oo (s5amal 553550 Ivel sl
L 295 ol oy Gl (Hyome j98Ty9m a0 Comnd

S ok - oo i 63, S g sl 4y o (S (sole aclilad



e Ooilam s b (jenelSHl lad cale

as J—ol> bg e 0) o 4880 ¥ 5l ol
az o) e gleo L W o5l an Jlo g e asbal gl
Sl el YY 5l ey 0l et ol 5 s
598 sl L 00l S 51 gl jo ol
slg—o BA> (glm i Stz ol )F ilw a0 VY-
lo,og 0,5 by e L r’?’ Jols og—pe 9 T
O ) Hye o) Josibl g ol Jodowo Ly sobyin
W plodl celw O Soe a0 Cemd praway IS
slpdiges Wud Sis ol § il a0 VY sl
Celw £ Soe s dilizs (slwd 40 ey sodoslel
Iy Joes Sg—n o,5 w4 >0 Y

)9l 9l (Ll angd ¥-¥

—Ng)ly g, 5l Leae A s gl g il yo
PSFic b, solie 3l oolanwl Ly o oola il (g5l 8
g g9 Lo NMP P> oLz gloacdalé PVP

el ool oals Lid Y Jgam o aS ol aslw

ozl o solal l,3a56 30,5 alol oya0ss gl slié
Al asy, 8 S NMP Plo jleas jasin clale
o 03938 )] 4 PVP el o0 yutd jlo B uswo g
a9 o byl ol Jo sl m addo Ve Sae s
N PRNEICIVN P NE T B VI NI NI
o5 PSF o0yt i 5 Jlaie o1 51 ey 0

Jstome 5 et adlal Jolore amy yad (Sl (500

s ol s ga> 0 YO slos g celw VY o) o
S =038 Lo s A 5138 gl 2ol ol
s slas 5L jlade b osdass glalid oS 5V Jgax

Table 1:The composition of embedded membranes with the amount of different loadings
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Fig 3: TEM images of titanium oxide nanoparticles, right side: 100 nm scale and left side: 20 nm scale, lower left im-
age, 100 nm analyzed image using Enix software to estimate particle size and lower right diagram, the column graph
of the particle size distribution of the analyzed image output.
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Table 2: Effect of adding MT on PSf substrate properties
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