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1-Sequencing Batch Reactor (SBR)
2-Moving Bed Biofilm Reactor (MBBR)
3-Sonolysis

4- Advanced Oxidation Process

5- Heterogeneous
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3- Circular Batch
4-Light Expanded Clay Aggregate (LECA)

4

1-Epoxy Sealer
2-Waterproof Sealer


https://mcej.modares.ac.ir/article-16-566-en.html

[ Downloaded from mcej.modares.ac.ir on 2024-05-14 ]

O\ Kar 5 ol by

kS 53 R e p THO, O3 SU a3 g 53 O A 5 (S gl e (2 s

50em

e pH =)
SS 4 gad Joea =Y
558 Al Y

ey g fSl -\

TiO; 535 $U Lol sl il s =1

e Al

I EIPTRIE R

158 ey =A ;_;MU@)‘}JAJ}J—Y‘
l},as;f:w:—‘\

LI“A}J"i BE o AJL@‘M&QW Cj.la (\)JS.J-

glasl Sl sedmar s 35 i oS Sl oo iy, )
(s ol 3 YV el Seslin Wl e 2
3 ekl s ol B, L lasl oas il
ool Joolge Olpmeay ST as 5 oSl e £
eslil oS gl 3 il 4 356 Il
ol el b s w5 Nitofix (sl el Lo
G sy Ol b &S 5 Jgeme 35 & 5 Nitotile
hie Ol Veev mL b ocox S iV e mL oA iy
O e (e st Voo tpm o5 L adds 0 e 5 b gl
O god g0l LA 03 j0—b RH-Basic2 JJ_s Ika iv_m:lal;;u
Sl am Al ae ;s Sldo 5y g eddatle
— e T Jyloes 53 TiO; Jydows 3 Yo gL Jas oyl

@)y Do a5 oatle (YO ez cond L) Jsilie

Sheslaul U o gladd sod ol (WS eslinal J g
aged Ly 0T 035 IOt 5 O 3548 5 wiped gLl s,

I7+] A% il ASTM D 7063 5515kl ol L2

e e S s B s S35 palas (V) Jguer

3 K;- aule A RTARRS ol Ol
Jebss | = - e

(€D (kgm*) | (kgm’) (kg/m®) Wm') | (kg/m’)
JRTA

ARR! 020 Yoo o
3T

\4 \Y

s

/g /Y /Y /Y
[Tace

o) (PO gy~
CeS (gl s Gla 3, labuls Sldlas s

[N SO AN R WIS P R [N RCS A G F

3-Hybrid Method
4-Stirrer

1-Sol-Gel Method
2-Slurry Method
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1-Scanning Electronic Microscope
2-Energy Dispersive X-ray Microanalysis


https://mcej.modares.ac.ir/article-16-566-en.html

[ Downloaded from mcej.modares.ac.ir on 2024-05-14 ]

Ol,&w;dii\:ﬁ

kS 53 R e p THO, O3 SU a3 g 53 O A 5 (S gl e (2 s

S JSE) 58 anl 1y (sl p Ko Jomn 3 ol 35

(Y —Y

s SBA> Olotily -F-V
L s Ve mgll Gl OlSal ¢ iass al> e sl o
5 b3Sl s Ok o sk 5 e paslsa 5 UV
S opblbes (b JS2) S s p (oS5 Bl 5
CmeB 53 Jsle 550 4 a5 L 053 e sdalie
YE Sl i Oladly 5t (THO, 53 5L0)
S5 V0 5 miy paslea 5 UV AU Ll 5 s cela
39> his asies 5l eslised L b Gls Oleil, Ol e
Aol p 3 OB Sl s oaid lus Sl oS cl A,
(F7AV5) ™) s g ils Sl Olsee 5 Sl (53Le0l o
Kow) —d sl cul ool lode pl s 55 [TV
2 eSS ol el Gl ol Dl 4 8 Gl
S S35 0 Sl Sl 4 VY] el ¥ 550
NG

O3> 3 5 = sk Sa) = 2L S L
Cbale iy 53 e Ol OsSTy J#s 53 Slis
53 b e s dalin S sbolen (0 IS0) As )
O350 Sl ez L gslilely Jol cole S
DLl ¢ B8 g2 a3 Loyl b O sl 5 LacsY
03,5 oy bl (Mo ¥ ssd>) ol Sl Gl
(oS s oden GGl W5 5 Obey B8 5 LY
Col b aS gloSa b e il s Bl olesl
Slsay Voo mgL CBle b b asss A LB sy
sl L3d> WSM (¢l 2 do ;s WA S ESM 3 ol
Sl b s 8 e A aS el a5 L
L 3l cblis Olojlw s lllul U plas Saslsl

4- Air stripping

Yy

A e 2a 56 YA O] (Y slas) ' 13 adal

0892

_ﬁcose )

B s S i pe dsb A el al s
! ;S;g C)ﬂj;:%ﬁ 2 B usii
250
200 4

150 A

A

100 -

50 A

20 30 60 70 80

40 50
Y )4yl

TiO, &l,3 5L XRD (5,801 (Y) K&

R (593 Ddgib iligy ~T-Y
HUT s ppvores iS5 LSEM las ¥ S
e £ 33 2 L aBb RE s 5 (Jyene (0 512 BDX
sdias S SEM i slas 53 a5 5bolen das e OLE |
(ESM) | oS 5ol e L olosls i gy o 4 gas |
oSG T Y SO (Y=Y IK5) 555 oo sdalie
D0 03 il Bl gy o s 65, 35U
(Fm by JS5) (WSM) | T s e a3 i s
o Ll o LS5 mhans o 135 fd 4 S
Slalab a3l gla fos 53 0l 5 Sl conle
ST g8 caedys 55 (oo nl93) b Osk JIr
bl 53 (Jloat 03,5 om0 EDX ot b - s
5 bt VLl 5 Jms 8 el Bl ol

1-Scherrer
2-Epoxy Sealer Method
3-Waterproof Sealer Method
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Abstract:
Two kinds of concrete sealers including epoxy and waterproof were used to immobilize TiO,

nano-particles on concrete surfaces for treating 25-500 mg/L synthetic phenolic wastewater
using photocatalytic process. The reactor consisted of contaminated tank, photocatalytic and
aeration zones. Irradiation of TiO, was performed by UV-A lamps at different intensity (4.42-
8.9 mW.cm™) placed 10 cm above the concrete surfaces. SEM and EDX analys is showed a
uniform appearance of TiO, catalyst on the concrete. In influent phenol concentration (100
mg/L), pH=7 and retention time (4 hr), the removal efficiency by epoxy sealer was more than
20% compared to the waterproof sealer because of hydrophobic effects. Reduction of removal
efficiency was less than 2% for the epoxy sealer after several iterations of the process. Finally,
the effects of intensity and wavelength of UV lamp and system pH in removal efficiency were
evaluated.
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