u.i.b‘gjg: ‘;«Lﬁduwﬁd how 5 e Alau
Ol Jamee Cildg ke el
190 U VA Slomios VTAA 3l s oot 93 0555

595 HeST O3 50 51 ealinul b gy e 2JUIS 435 4 o

v . Yo s \ £
6;:@55“;?”)&\1"‘;(:‘.(’}‘”&&*
rezaee@modares.ac.ir Jasws Cuilig oy 8 (S el (e Sy 3 oSN (Ol 1 stas o 5

MONE 25l ANSY/YA (o3l s

s S

o j oo llie 5> onlio sla 35, il oslézu] . li] G @w&ﬁ;/’w@wﬂéxu@w;; sl OBl iy di
sl sl sl W 5 L ah i O el ST sl 5 Sl oslitl o5t slo S s . (555 05 La ot VT ol Gl shito 4
b i sl eslizal b sl phze K i BIST55 4 joed i o plowil 1 s ol ol slgiiy o oSTa bt SISl tiile i 25T
el (UVA) Ldul s 35 Lol G i (695 oS

o gl 00 5 L Sy ST 3 i il (slac BlE S8 0 sl ot (SO o JUIS 35 sl el 03 S g 0 S0
andl g7 ol () ST 3 Gl cbile (K cbilé .8, 5 anlls 5 pe (Batch) wwsob 5351, SO s (UVA) Lidnl 55,
iz g G ) 53 andlle 5 pe (Sl die alox 4 sl

Pk 100 CBL s Sy Gl a2l L S b i DL b e O Sl 4575l QL T ol el L 4zl
Al K Gl e S Chile S5 L3S ool e e il o Sl S0 VF e LBL S 5 (e ST 5 U 2 s
i o azalS 35 a5l COD Olpes 1YYV o $) Gl Claze .5l 0

el COD ialS's 4l e Ky JolS im0 UVA il i (55 dennST 3 5l Ko 0 e G155 4 s Aol 625 o8 ot
UVA 55 (555 4eaST 15550 gl et Bl 538 4 3205 15008 0515

ke a5 o Sy (sjl_:« o dSils cdame g (gl S5 (g szl )
e o 5 o Jasee il eaSCils LSl o wlid o Se (gl S5 Y
J‘Jv\ﬂ g_,.::.:): aL{.&a": u‘i'“'fi Uk' 0 ASLils ‘kcm &:M‘.A_GJ J..wj' _;WL.JJ)S ng}e..lq‘: -Y



OB G 355 Jld (5 S (555 o (S o
36 s ea VT i @ e La iy, cpl il a8 S
Sladul b dnle odd Sl 5 sl ) s S e 03]
2 b SIS 5 b s e Sl iy Ol
1y stlises JT glaodo VT U5l g5 oo 45 Lo anww 5 Il
Slp Aoy s 5508 (K8 sl diplad o okne
s JB 5 G50l s e Sy i JUIS 5w s
4l i sla el 3 ol o8l O 03 5y
Cilisen Loyl 3 Cow e JBIS 5 sla gy 3 8 .ol
- 4l o3 slan STl esli ol L e SOy G (gl
S sk ke (VT T) ol ol oowy r (3mte Slalllaa
tbooed Jgo b b SIS 28 Lol alord S 5
Sl 05 e TVUA IS5 035 5 CH NCIS
L0 LT s TS, 0ol o |- 5lax
Ll i o Oliimes Lo 5 5 hie 2 JUIS g Gl Jl>
s AT o b S JBIS gl 3l 3l esli ol U il
3,52 CAS s WO, 5 p 55l deeST (63 oo (555 0
ot 45 (S eS| Sy S e 38l e
ol oslinul anlllas cpl 53 55,8 5l 3 ax g5 500 2 ol
S bz g 2SN ol sal 51 mn s b Ol LG
2 33 OF OIS 528 B 5 pusles ST (63 4y
ods Oly sla s e 4 5 LA Wl UVA ¢, 2t
34 S S HeeS) B8 38 LB (G ol o
o 5l eslinal bodite G Olse a5 e S5 S

L sy 93l se
&Lﬂji{&tﬁ:ﬂ&)j\&ﬁw\); lealaul 5, 00 K,
sbtle s S esliul IS0 Baker and May s
odZesls ulad) JL;LJJMU.:_.»\ 3,0 &)Q.ll.:.&.:_w

]

A4

el b e G855 40525

PRV
(Dl odiS b s wlis o 85 51 S bl s
ot kS 5 S L (S5 sl BB euS A
(lbes pl At S5 5 MG ppolie s gime 5 sl
YO YO o 55 Iy (5 52 Sl 4 seme sk 4y
fwéu&,.(b\).\;{.udu_éngg_&ﬂ
035 Ol 3 Jpdome o ian o S Sl s o S
(F=0) il Sy sl g5 a5l g5 i Syl oS
b 0T 4 325 31 2l Y o 5 La SO ol 51
5 Sas ditean 13 O e ol 40 SSlo gl (gla el il
S s, 2 Sl pde 5 6505 gladly ol
bl ol 3 AL 1l S5, 700 35 5555 Ll 2
L;uqqﬁu@u;\yu;;)dugwuw;
OLs ol 5 A 58 358 SralS a e ey
S3ASY 5o JHG 5 05l s 3 ooy 550 o> Zun g
OLLS g Sud AL 55, ek pd gla O
a0y ool sl el sl Taen 5o b Sl 5 3
5 S SIS 05,8l (F - Q) 550 e L Jas
s b BB 5l e K e 0 I alpe i (ol
Al (S ik (glastal gls B opl ahex 5Tl
Sbe a5 S5 g s e S5 s gl hs el
oslizal (glos 28 a3 35 05l dile gliand O gl bS]
S S s e Vsane b K55 ol s e
Jolbs G55l am ateas Gla dil 3L 5005 pslie (55150
ol 0o s BB Jlasl s il o Gde LB
370 S o 3T O (Jslte (sl s 55 a S5,
.(\~)¢M\&Uﬁéuwﬁu&,wwﬁ;élﬂ
shils s sl ML oS cul onls gl Slallas
ol 51 oL oS daes (4/Y) 0L COD 4, BOD .
308 Cblete s LSS5 030 S5 gm 4w W6 8
s s O calgl Gl (sl S5 s sla b
Wl e ¢ oland s SO g alionST (0 5V ST 58 e

9 yﬂﬁ/
VWA il / ogaw 6l / 093 695

Ul buzo Cublsgs sole ol Gludg fu ole soliliad



Ol 5 Lo, b

s ez lale (g5l 5 g il s 23050 (55 Lmmslo]
4 laie O 3 6y LeST 350 5 5 oL
03ital s 5 o 033 o il iSa i T ke
L (Ul ¥o-\A Starsonic Jus) S sl 3l ple> |
Slosbe zlsel Lo ad3s Ve Do 4 58 5kS 00 S 8
M SaSS S5 lS (555 ST 3 B3l 13 s
Ly

UVA ls oY il i b dd (5,8 o511
g Jsb 03 B ST s o el s
<5 ,5) UV olaws 5l esli ol LUVA i 5 sla s s
K s i (5,0 Bl O ahol s (o l) Sl
A g Sl

O osbel 5l e 1y kit Ky IS 28 S
LSt s $U 5 S, 5l psY e le g 5 ST,
a3l e Slw 0 Aol o ls oV ol 5 (555
b a5 5515 53 sk phae K Bl o Oga3l ST,
At sl K JolS B G 05 5e0 4 Lol s U,
Sy 5 S s b s 5 lesliwl bl g0 oyl
1Yo (olle UVA Sl F asis ) o e 5o
UVA Sl A oY sde ) oo Sl Sl 5 S
A 3o 53) e e (Sl Dls 5 Sn T (ol
35 YA (on JLS 5 s5l5e oy s—o & 3l UVA
w3l UVA Sl A CaY osae an) G Sl Sl
b ol e gla b s (o JUS 5 (S5lse s
oS ke Yo 5100 v 00 gla ke 5 (p S L0 5Y)
plowil LY L ol 5 IS ol gl b oS 8 3 b 2o
A G opl 53 dos S JuS e el b pH s les s
Koy VA w5 Gl 5 O ga3l 590 4505 Koy RS S
el sl (513 2 46503 OF JolS Bl B by e
g ebs @500 Sl sde e 5 LA S 5h 5 s 503
(1501 Unico Model) S 5 o 55 5 2SKmel ol&Kws S

Adelils e gl £E s dj.bﬁjolf_.iibﬂéb:):

[ w
%y J VWAA juls / ogan 0l / 03 93

Ul buzo Cublags sale ool Sbadg o ole soliad

V4.

T
C + CH
‘“l}l e S/ T N
CH cl™ CHa
"lf CA:;A AS/.;) (,C-’-t?“?‘:' J\;P.-L.d :\‘}S.:A

CS 15 s deST 53 56 teslial 390 CedlS
S Slas e s S sl G ol 3 (el
Sleslenasd L(USA ,Amor Nano) 5, L—uS1 b3 50
s S oSy S 5 (F JS2) XRD ol
(1 J&2) (ks XLY+ e o) EDX s 4 5n

3 S S

2-THETRA: 20D
1600

[counts]

800

GRAPHICS

600

400

200 J\

B R R T T T R R T e R R o T T T T T R T T
10 20 % w50 60 o 1°2¢1 80

MES-ZNO . SH

95 ST 56 XRD s g ¥ S

p oM Sp )IMlqn wDet WD =
ﬁnkv..é‘-o 39000 SEe 11 Se 43nm

)“

6_;))«.5‘ ub:ybd‘,}.ﬁl u_,s.w})smjﬂa “JS.A

o3liisl 5550 5551y 1ol G o a9 5 4515 58
R R &)
UVA) ¢ 5 51 als sl Aol gl ealizal 5550 Sl aoe
Sl e Slwd ol jsaS s g (s bS5

s i S e



S 3 3l a3 QLIS | g 58 BB Dl il
Y as s s b e s S (e 05 Y Gl
AeST e S A0 ke 5 e e (Sl Sl S

Al o el B gl ang Bl 0 s
Sl s it i) s e S e Ve lle LS Gl
2 b G ST il gla b ol as g
L ol il 5 S5 B s a5 BB 53
Sty SO, Sl ax pa iS Wy ol S ol mol
plas)s 35 o i O JolS Gl (gl p3Y Oloy 555 o0
b 5 (55, deST O3k slay 55Ty Jals cdald (sl 055
0K, i UVA SlhA gl eV SaS a0 b5, L
Sl sSly 5ol e plaeil 4z 3 P 5l ey (g5 Dl Ol e
S ST 3 5L Cilises gla il pa b Lo sl
clls il s S e e Ky Gl Y Sl
6 2 53 S e V00 51 i ) ST S5 50
(Y US2) cull K Gl g 581, LIS all
A ol W UVA 5, 5148 L, STy 55 b ged gles
P oo Ll pH Js (gols pre Ol 85 5 kS O
B 5 aol 5 s S5 edalice (VTS —V/¥8) L 2l
A3 e S a0 Clale U450 COD sl 5 oslizal 5 5o
)JV;&A‘\OA_}Y‘\'j\&)&gdi}j\@\)ﬁw

(F JS2) aas [2als 2
AR —4— 50 mg/L Nano-ZnO
[ 100 mg/L Nano-ZnO
Ky ~&— 150 mg/L Nano- ZnO
; A4 —3=—200 mg/L Nano-Zno
R
Joal
3
P T
S
u Y. Y. FAS
(MW/em® ) 5, ouas
G 2 p S e Yor 5100 Ve 00) gl clals 310 IS

‘,LJL,»&, Sl s g, eS| DIH3 80

el b e G855 40525

ol dgs 3,1kl O e S e 3l esli el b aslsl s
L3 8 s Ky el Gl 0l 5 s 4505 53 K5 clale
COD & 5051 5 wu:_,ﬂ\pﬁbgi,p Gl Ole (V05)Y)
50 Sk b 0ga5] pled 3 S s Gl S3))

S SIS Jole s Sk

la asly
ciliee Loyl b o eslanul 5,50 W JUIS g ) 3
5)}‘6L““)*JCOD}‘—°"\?>&'°S‘°MV-A\_;—9L€.|J—J‘U
S b Kb Sl it s 2a 8 B bl
oSl 3 S 8y Son Sl eslinl L (g5 Ao
1235 i XRD 5 EDX s 4y 5—gome (SEM)
O3l as col ol jKSL:{XRD s (VoY 6LAJ§..:)
Shls 5 o3 ogllae 5l (glyls ea b eslin ol o3 5L
ol Ly b cus Al el e il 00 51 meS slal
S Sl Ol S YFe U b coud iull bcils
| B8 28 ol 3 b S5 i e 2158 0
ﬁ‘)j‘ LQT‘)‘MJ.\;: odal_in ./\.:_.MS\ C)“)J}JL!))‘.G}-)D

il K, Gl il e B 56 b oas

\Ye o

——5mg/L 3 mg/L

Voo
ial
3
DA
]
5 os
3
_"3:“ fo

Ye o

u Y. Y. AL
(HW/em®) 5, b ous

A e S e 0¥ gl Chl s g i K, i F IS
S Oly 5, Ke FAY B 50 gla s 3 UVA el b cog
GarkemSI D3 SV mg/l CBlS a5

9 yﬂﬂ%
VWA iy / ogaw 0l / 093 693

Ul buzo Cublsgs sole ozl Gladg fu ole soliliad

14



OlsSed 9 Jlo; e

ol s 2 Sl aadlas 5550 b e SO i g
S Gl s o s ea s alie Sliied L S G
s UVA 55 sleslaad b ol e 0 W JUIS o8 G
403> S 5 Sy he—eST 3 U il s LU
o3lized b _2edBIS 55 gladol b x5 (gl ool Sliiws
sle S abal gl o Al 5 5 S slas
RF e 3l S Olge 0 s KO, Bl 0n s 5 s
il 5 ilises Lol 1 S S0 Aol bl s oY
TPCII N S R U S B TR BRPY N A
J)}Adum.}aJCOD}&JJJWLSwJ_;V.MJEJGJ“‘J_j
Gl wize (aalosl pl bdas A LYYV G, il
Oley 5 Sy cale (s LnST b Sl el (b ous
.c,_éﬁ)lj_"ewbs)ygfq)&&d&élﬁp‘yww
s G et bl s K s b s sl BIL
Sl Gl L Jsas s eengpl Sl 5 K, Gl
Slllas A ol edalie K Gl LIS 2153l b
L5 dald [ 81, 48 5o 53 Sl 0303 OLES el ploni]
g ol 8 5 05k 5 Gy LS DS SU sl L
Sl o N Sl ol gy K, ol
sl o33 QLAY IS 55 (g ST O 51U sla Ll
b 5b cilisen slie b as S ) oo Slilojl .ol
Slde (il 5l L 2edBlS g 5148 sls e 0L (g, S
b o pRIB d sS e 100 Ol 4 o JUS
B 5 S 2015511484 Jw s oL Kan 5 IS,
Jlad (gls o8l s 51 20 i gls Slle s 5
UVA (gl i J 0Kl 5 o JUS o 5o 2l
S5 6,505 ilise Oliiss L(V8) Ksls cond 0T (555 5
OY5A) Bl es s Olo |y e nJBS clale 2l58l o
g € mdUIS Oljn G131 L 58 25158 (Y0 ) LS8
PR35 53 P Ol s 53 D58 Rl e
S Bl g I EalS el Wil e s s e -, UV

)W\@bw‘;bﬂnurm‘&:@@bébg

® M/
%y J VAR jasly / ga o ladis / 093 8593

Ul buzo Cublags sale ool Gbadg o ole soliiad

4y

Yt

s VY Y¥e. A

(MW/cm2) 5, cus

b S 53 45T 3 CBlae g Sl K5, COD ials o S
I .\:...S‘ CJ‘)S _’JUJ" ealanul

COD (mg/l)

>

S S dom g Lo
Stiss 5 S sladyl b aher 51 nJUIS 55 sladsl 3
s obie 53 0151l 035 50l 4 den ey § Lams
Syl b GlL el ann 5 Il 2 5 a8 Sl S 555 5
2325 Ky e s s dslite (S5 s ks
et sl ko 316 005 el L mlis L
3 S Gos s bl g W e S Ol 4 S
S b Bl opl sl ealinal (G55 se anteal slayl B
Sl pslie sl sl VT 5 ) 3 sm 4 o0 b
Spe (SLISL 5 Coen S 28l Gl 3) 0 s 5 (555
st sl o Sles (S5 slas S S
oot ol e 2 A5 S 5 (S5 s 4kl
S e S S (S5 s Al ) B ol
ST b VL wusm a5 LS s aia
b 03 o Bl SV pame S5 bl 5 ol
b dle (b s BB 58 gl 55 )l wias
ws B et VT oy cpl ps ol asly ol 3l
IR e S50 sl A e b s S5 s
Lol w2 lassllul 4 0a s Bl J>1ie 5 4 S
Gar s bosd e el (OS5 s al e 03 G Lo
SO s B U Gl b el Bl el
PUcaloses gla Slale Sl esla ol b 5w )81, G s
cikzien gla 26 i LUVA 5 5 655 denSl O3



O b gow 313 50 L3050 Lay 481, 4,8 -
6 yas 03 903 S5 5l b LIS ol &S ol SliglesT obL s
CIL3L L OlS e S pl plnil Sy g 53 il ol L5
Gl Bl JBIS 5 anl b s W of lsaeee 3 50
e 4l 3 god o3l l s et 0 K03 oy S
Jd mlans 5l 25 O 35 o 4 ulS b OT LS S
Sy ol Lo O3 6l o gt 3 358 e Jlil s O
VA) dled o e ba OF 5, )l8 St G Ol pe w0
Lz sl ol Sl Saolesl as gazms 51 Lol = .0Y;
Sl S VL8l LB I g el sl
S0 sl b Sl T sl Ky plas b e K
B 53 adad gl |y ekl 8 ol Ol m 5 A5l
45 ged o3liial s mlbeo 53 0dd 53, gla AUSL
S 20 S L5815 0l (B yms ang Ll 3 (6,58
.Jiu&)lgjj}ﬂeur@lguﬁouwﬁugw
Bl 5 gl 5 a8 sls OLES Lo aadllae ol s oS OF 4
UVA 5 S5 b Cod oSt Oyl 50 SaS
GCOD ialsy sh o K5, JlS Gl 4 doai s
chle 5153 LY pene Aol 2 oS 5 3L o 54 AYY/V

.:j..idae:))é\ébur.aui.gb S s el

@L:.a

1. Kartal, OE, Erol, E, Uz, HO, et al. Photocatalytic
destruction of phenol by TiO2 powders. Chemical
Engineering and Technology 2001; 24: 645-786.

2. Lucas MS, Peres JA, Degradation of Reactive Black
5 by Fenton/UV-C and ferrioxalate/H202/solar light
processes. Dyes and Pigment 2006; 46: 1-8.

3. Al-Momani, F, Touraud, E, Degorce-Dumas, JR, et
al., Biodegradability enhancement of textile dyes
and textile wastewater by VUV photolysis. Journal
of Photochemistry and Photobiology A. 2002; 153:
191-197.

4. Xu, XR, Li, HB, Wang, WH, et al. Degradation of

el b e G855 40525

Sl o i cllE U ol JUS clle 55
Ly i Ao ob 55 0l Ll sl ansls 2153l
L0V b s sk e K glacble A s
Sl ite S, Gl (sl il byl 5 s
w ki O s S cnl 1) 308 e 05 Y la bl
oo 03 S AeuS1 36U Calises gla Clale of jon
Aas oo 0L el 238 15 el 5,50 UVAL (56
b8 Gl (sl 0L Lol i o Oy 2lale 21531 L
Sttt (2355 Ol o235 5 S (I e dle (S35
Sl gl b OAd 055 b ) po 3l sl o
Ll a3l 3N (gt eles O3 (S5, S
b Ky chle b gls oMb 51K, Gl sl 5 S
Sldlas plo s Cllas ol 5 L3l o wlio 21 glls
plosil BI85 a3 b (V0) el sl 318 5
COD _zals .15 S sdalie COD jialS 5 Ky G ol
YUK 55 g ST D350 L JBS 5 ) b e
4 1, COD zals 50 (YroY) ¥ ool ol oals LS
V) Gl 03, G158 s IS 3 3 Shae Ul
plmil 3l s COD 2als Gl 1 ilises Olides syl
s3 i gs BB asS LOA) sl e SadblS 5 sls el

dyes in aqueous solutions by the Fenton process.
Chemosphere 2004; 57: 595-600.

5. Azbar, N, Yonar, T, Kestioglu, K, et al. Comparison
of various advanced oxidation processes and chemical
treatment methods for COD and color removal
from a polyester and acetate fiber dyeing effluent.
Chemosphere 2004; 55: 35-43.

6. Neppolian, B, Choi, HC, Sakthivel, S, et al. Solar
light induced and TiO2 assisted degradation of textile
dye reactive blue 4.Chemosphere 2002; 42: 1173—
1181.

7. Houas, A, Lachheb, H, Ksibi, M, et al. Photocatalytic

9 yﬂﬂ%
VWA iy / ogaw 6l / 093 695

Ul buzo Cublsgs sole ool Gludg fu ole soliliad



OlsSed 9 o, wle

degradation pathway of methylene blue in water.
Applied Catalysis B: Environmental 2001; 41: 145—
157.

8. Chakrabarti, S, Dutta, BK, Photocatalytic degradation
of model textile dyes in wastewater using ZnO
as semiconductor catalyst. Journal of Hazardous
Materials B 2004; 11:2269-278.

9. Yua, J, Li, B, Sunb, X, et al.Adsorption of
methylene blue and rhodamine B on baker’s yeast
and photocatalytic regeneration of the biosorbent.
Biochemical Engineering Journal 2009; 45:145-151.

10. Akhtar, S, Khan, AA, Husain, Q, Potential
of immobilized bitter gourd peroxidases in the
decolorization and removal of textile dyes from
polluted wastewater and dyeing effluent. Chemosphere
2005; 60: 291-301.

11. Kuo, WS, Solar, PHH, Photocatalytic decolorization
of Methylene in water. Chemosphere 2001; 45: 77—
83.

12. Cesconeto, ST, Jose, NG, Moreira, RFPM, Kinetics
of photocatalytic degradation of reactive dyes in a
TiO2 slurry reactor. Journal of photochemical and
photobiology 2002;

149:147-154.
13. Tang, C, Chen, V, The photocatalytic degradation

® M/
%y J VAR jasly / pga o ladis / 093 8593

Ul buzo Cublags sale ool Sbadg o ole soliad

of reactive black 5 using TiO2/ UV in an annular
photoreactor. Water Research 2004; 38: 2775-2781.

14. Lachheb, H, Puzenat, E, Houas, A, et al.

Photocatalytic degradation of various types of dyes in
water by UV-irradiated titania. Applied Catalysis B:
Environmental 2002; 39: 75-90.
15. Yoo, S, Lee, S, Wak, D, et al. Photocatalytic
degradation of methylene blue and acetaldehyde by
TiO2/glaze coated porous red clay tile. Korean journal
of chemical engineering. 2008; 25:1232-1238.

16. Gongalves, MST, Campos, AMF, Pinto, EM, et al.
Photochemical treatment of solutions of azo dyes
containing TiO2. Chemosphere 1999; 39: 781-786.

17. Lachheb H, Puzenat E, Houas A, et al. Photocatalytic
degradation of various types of dyes (Alizarin
S, Crocein Orange G, Methyl Red, Congo Red,
Methylene Blue) in water by

UV-irradiated titania. Applied Catalysis B:
Environmental 2002; 39: 75-90.

18. Azbar, N, Yonar, T, Kestioglu, K, Comparison of
various advanced oxidation processes and chemical
treatment methods for COD and color removal
from a polyester and acetate fiber dyeing effluent.
Chemosphere 2004; 55: 35-43.



Iran. J. Health & Environ., 2009, Vol. 2, NO. 3

Photocatalytic Degradation of Methylene
Blue using ZnO Nano-Particles

Masombaigi H.!, “Rezaee A.!, Nasiri A.!

'Department of Environmental Health, Faculty of Medical Sciences, Tarbiat Modares University, Tehran, Iran

Received 18 May 2009; Accepted 5 August 2009

ABSTRACT

Backgrounds and Objectives: Textile industrial wastewaters are one of the important sources of
environmental contaminants. In the recent years, use of advanced oxidation processes, by producing
highly active and reactive components such as hydroxyl radicals has been proposed. The aim of this
research is photocatalytic degradation of methylene blue dye using the ZnO-nanoparticle with UVA
irradiation.

Materials and Methods: photocatalytic degradation of methylene blue color using the ZnO-
nanoparticles excited with UVA irradiation. In this research, photocatalytic degradation of methylene
blue dye was study using different concentration of ZnO-nanoparticles under UVA irradiation in a
batch reactor.

Results: The results of this research show that removal of methylene blue dye has direct correlation
with UVA intensity. The best results of dye degradation were reported in concentration of 150 mglL
ZnO nano-particles and the radiation intensity of 240 uW/cm?. Rate of dye removal was decrease
with increasing of color concentration. Subsequent of color degradation, the initial COD were
decresed by %60.

Conclusion: The photocatalytic degradation process using ZnO nano-particles under UVA irradiation
could be remove the methylene blue dye and 60% of COD.

Key Words: photocatalytic degradation, methylene blue, zno nano-particle, UVA irradiation.
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