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1. Transmission electron microscopy
2. X-ray diffraction
3. Scanning el ectron microscopy

q] (-jaw.A/' :[Qb)/‘].? 8,9 :4.29‘[/. /Ar

S8 @ canl (e e JBlS 428 AL.&T)-." 2 9l
B 5 oolainl a5 0, JISG  Sgmmibawgun b onls coois
a5k pae alde 4 o Jblsgs ..ul)s 50 0l Gl sl
olamdl (qamy olide o il 5l an CwdBlS (gjlulax
ey andllae ol bl 5l Bus () cl 5 3,8 g 5
9 b i 6K e Gy, amST el oLl
Gl e 5 Dshly eliio 0 UV slagiyy Loy COD
Al il B pleadly 5o ge Jalse
59, g dlgo
lpo

Ky Se &5 GBSl 53 (owyp 990 9k Ol SIS,
Sldl Sy 8,0 5l cadl a0 Voo pgls ax o b Sl
Gl S 50 b Hhie ) pleend LSl al gl S
3 2Eaalojl (osls 4z )0 b (55, ST Sy gl el 0y
Sialeyl a5 wd g (oo YLD el gl oS,
ol5zs | ool b (5300 (55750 9y Se) ' TEM
cbsuss) XRD il (FEG Philips-CM 2000)
Philips PNA-analytical o%iws 3l sslial b (Sl 55
2 oo Cany ol gla oKkl o diffractometer
5 SIS sl (285 plaxil (g5, wnST S g y0 (59,
oS5 5l eBall posls ars b s aenSyiue
SrS ol Cuz plond By ol agd Spe gl
Hach w5 s 5l o Clay (COD) plands 5L 550 (y5ems]
sas B 5l ale Gebod (pl o 4l IS hlug ol o)l S
viYHana ;. pH (Philips es s 5 @lg & il cwY
YVeeVIS Jao) UVIVIS jiagidy oSonl o ol csle
YONA SAONIC Jao)Ssgml sl olKiws (K5 0] 6558

oy (DSLE0) ;58 (TE3L3S) Jisus 9515 (L]


http://yafte.lums.ac.ir/article-1-1111-fa.html

[ Downloaded from yafte.lums.ac.ir on 2026-07-12 ]

O 5 e 5,9

o duai' 5lo o b ol o 55351, (g9 50 -V S
Lasl

5 oz (JS& ojlail @ g B Ol oy p @l

Fr o SeSS jleslainl b (g5, ST )3 56 ogls e

0 5 ¥ la IS8 0 (shagy G oSy Se g S

2 UV/ZNO dblSgs ol qipn 5 Conl oad

St (S5 slo ok 51 COD Bio 5 ol ol 6,5,
ol sy alisee (slo e (0,5 akg b

AOX+ FOF+ B) rrhaw 03jlg0 o LiSly ylwj sl

ools ol # S 50 (adBaVY g VIDAY - N0 VOA-

1. Method closed reflux

56 5, » (LEO 1455 VP)(stus) (55750l o55s Se)
B Oy dlad (59 y 00D S (59 ST D)3
G0 G gl 539,

Sy iz 5l 695U S Tsi08 S e Sl
¥ oae B) (il B )95 ae sl i G e b
85 bl (55, weST il 358 5L 5 (s 7 il
Gor S oeSTy (g0 50 Jelme S BIS gz oS
Ol ogr e aiBs 93 Fr (Slgs Sae e b Sl
S Olorn Jol Cond &5 092 oo Ceond 90 sllo 59557,
S5y sl Jslore g ool s b adind (285 )18 ol
0 2 5551 (ol Ghgr e Gloim 45 Gom Ceend
Y BB 50,5 deni Sl 4 09y 0 >yl (g yebs A
S Solead ¥ g ¥ USS 0 a5 cils 0939 o] sl o)lge0 5o
cebie YO gl e b ltolej] sl o ools i 55T,
b pbml b plie SIS, esle I s )8
PH o8 (oo bl o 1355, cdile il o5 aletalojl
Sewl 5 e weSgyaee aewg ialesl Sy Jsle
cble jlade g lop diges ya 5l dm ol mlais SO L5y e
4505 COD (50 hmiw 5 (rogidy il Lang ) 135,
FASL el i 5 i | (285 0 ol o) 35k 5 b
55, lislesl (Vo) cé)F sl ((OYY D ojleis g))
2005 plosl PEYNM oy ;SLe zgo Jobo ) ok Hlie (1355,
Sheslizal b Jelo 5 s 5 LS5 4o aw Slislejl ane
L (R) S5, B aops e o 5 (5158 JuST 1530 5
adgl clale o] ;0 CO 4 ui avwls ) dolas 5l oolazwl
Wil o g)loy diges jlalind o 0 S5, cdile C 5 X,
Lol 4185 sl (5 sl (Lad g Les o Slisle;l (A)

R (%) = (Co-C)/Co x 100


http://yafte.lums.ac.ir/article-1-1111-fa.html

[ Downloaded from yafte.lums.ac.ir on 2026-07-12 ]

O 5 e 5,9

ZN0O o135k candblS g8 0l 3 SIS oy 0

11C

100
90
80

(2 ) <hda Slaadiy
-y
=

!
0 15 30 45 &0 75 90 1C5 120135
(83) Ll Sl

COD 5 g et o5, 20lS o ks o b 5 U5

il g Ko FAB+ 12 it i a8 e Vo 1S, clale)
(o oo (sl ) 1S s b Y alsls PH=V 0 520

(3 2) Bl Gladll
u
o
1

10 30 50

(A R ) SO it

COD 5 5k o)lite Ky 2als o 5, cdale 56V Jss

Eyo yon (gl p Dl Ko YAB - il ool @i B VY- :puled o))

(&0 yo (sl ) sandlS edans b Y alsls PH= Y

q] (-)aum/' :'-Qb)/% 8,9 :4.'4'9.(_{ /AA

Br g Fr YO ND) s Lgm o Sy clile 3o ous

ooal V S 0 a BB VY aig loy ,0 d(id 0 0,5 Lo
},LW/CmZ) dac 0) s Jloz ;o el Cal g olaws .l

YOV pW/EM?) sae ¥ (VY - pW/CM?) s F (120

log 5o (VY- W/CMP) sae \ o (YA W/CMP) sae ¥

ool s A U 0 YO mg/l age cdale 9 aa 8o VY. agy

il oo YO MO/ agy clalé g aido VY e angy o

B

it -

Counts
o
=
=

20 -

el 0 03,51 4 IS 0 ¥a0- pW/Cm?

444 -

2 Theta

95 ST 2356 XRD) oSl 55 cslo oS5 —F S

39 | SEM) (ptug; (595U (g155g Sn (oSe 0SS5

Ay (59 00D ol (59 Sy


http://yafte.lums.ac.ir/article-1-1111-fa.html

[ Downloaded from yafte.lums.ac.ir on 2026-07-12 ]

OhSen g Glhae )9

ZN0O o34l cdblSgs anl s SIS o)y

3 XRD) LS 551 sLa S5 o el 35 0 0
b 352y pae Gosims (LS siug; (9 SY DgSg S
polal o a0 colaiwl 5,50 (59, ST )3 9Ly
20 VT jpa > pas jSily ond Sl aded s Sl oad 4
R

4 99 iz ouh S rha 4 1355, ST Al Joy
Si ash g 4 Sl o] b elSin
o s ot Sas oo Leatod 59 DS 00 5 e
09 soaed i ladded (59) (59; demST 3 9l L by
BB 5 0ty oo b 1 00l S (59, ST DS 9l
$oms Ldl 09 5 Gbayl 51 oot oty sl (5
S (55, damST 0,3 g6 zalS lade (gosims (ylis yisles
Dy Ao (59, 00

S ST 3§l (5 e j i (95 (asuie s
g hali s ilojl o (Ll o 00 o5 o
3O et pie 0o las aS Gl ool pladil ol g puSo sl
2 LS pace (il adl (e (59; ST D13 S S5g lade
S (53, YU (g)lul b g oot conts Sy )3 o6 5
Slilejl 5 5, Laaid o 54 sy Cl glasd
s 5 5, Sha 51 8L el (sl 45 el o solii
los L oys5 jo wlinlosl ol jl ams o s oy s
Ligd g0 (Sikw JUd oaze ol 3 ilu a0 FO

A e aab (2l cnl o ST, S8 I AR
5 e BlS el s ey 4l olh Bl Sl IS oyl o5 el
0529) oS 5,000 JSo0l, jlies g Sl b andl il s
P S 28 Gl 5l (ST, 50 Y cnlie (0300
¥ S Lol e o oo 35l (o j90ie 1) a5
LS, G 55 e STy ol s 55, 1 S

Syl alss waly 1) 515 5)50 00Vl 5 (G5 JuSg 0

100
9D -
80 -
3)70 -
gL
‘9 50
=i -
g 30 -
}'——20 ’
10 -
D : —
1800205023002550280030503300355038004050

(e (Al gy Soa ) Ol Qe
COD 5 5l (ke 5, 20lS 4 il s Ll A U
PH=V aido Ve i las oo id 10 o5 ao YO 155, cllale)
(oo 5o (b ) 218 pedans b aoY alols

=
o
o

[os]
o
1

N
o
1

I
(=]
1

(a0 ) hda Gladil

(=]
o
L

o

0 2 4 . 6
(Fa Ailw) CundUIS mla B el dlald

sl lete Sy 2aLS 5 G JUS s b oY alols 56 4 S

COD ,

FAB s il S Ao VYo s puled o il o5 Lo YO 255, clalé)
OH=Y (0 520 (il g So
Sy A g Sx
Ol 58 6y deacST 3 9 o3lasl a8 aas oo LaS ((otug,
Wil (§9) 575 S Ly g wilb oo 00 M I 218 aslllae
o e g oasile B ogllas v o il J5d5s e

3o Ll olal 5 o0 has (gl eog8 &g lyd wensis e

al (-)Ciuw/' :[Qb),l].fd 8,9 :4.79.(5 /0%


http://yafte.lums.ac.ir/article-1-1111-fa.html

[ Downloaded from yafte.lums.ac.ir on 2026-07-12 ]

OhSen g Glhae )9

ZN0O o34l cdblSgs anl g LIS o)y

Al ablS 50 ok phte S adsl ke o005
QLY IS 50 9 398 (oo (T (i 5 shailes (S JUl 2
pyS ke B0 V0 IS ole cdale 1ol58l b el oals ools
25 COD 5 5 b Gl S (20l oy ol 50 55 50
2 6, Slealy 4y sl il (e 20 2 Al B
b hee S5 2 e S (hee B0 5 F YO A0 ol cile
§ /YO o OO JAYIY SN oy cl 4 a8 VY. ey o
TN 5 IS VD JAD sl i 5 4 COD i e
Al
i (ol S5l 5 s el s 5,55,
Dedism g JBosl, (b S5y JlSle 5 5 JonS 95000
5 55y e JySlge cilé all 5 UV b e b
st sLa LSl Shiss Gy b Sy minien o Sy
bl e 02igt 9081 Sl osle (I3 b 00 g JonSTg 000
Gl ;508 By b sl g ila oo (Bl Sl Joloee pa a2l
OgrsbianST Egzr Can U (s JB oo S, clale
LS (6 =Ky Sy A 0 S (o0 I 205 ) JoSe
ot oLy L 4 el cllas el Sl gl (VF8) ol e

S8 i S, Ll o 5 oS il
el S i (23551 Ol Wil 46 2SS S

6 meS e s Bl 8 A T3 ol 4t o
Sl (o (erlin DS LIS Lagite SOy il b placley
ol 3 0F ) Gl 0sds )55 505 500 lalllae o llao oyl g
15l s o LSan 5 aslllas b ol aallia i,
695U 528 a1 8 lawgs S5 Bl (59, 45 lis] aalllas
Ol 4y (S (65255, 45 Sy a4 285 ploxl

J3de a5 090 0 il S5, cdale (il 3Bl g 0 ls (adgs ‘OH

1-Lee

9] (_-)&'MLA/' :[Qﬁ)/% 8,9) :4.29‘[/. /Av

6953 ST S5 bz e 9,55, lyrome b loge¥ o5 alolé
Sl caz Sl )e551) (nl blpe on g 5l CendBlS
a5 LSS 55T, G, ol olfitin ol g o 4 4l 5,5
() o 0dilingy  coguinagl]

S22l S (el canslio PH o0 plosl agl cliyles] b
UV/ZNO e JblS 958 s ;0 COD g 5y oo 5,
Lo 5 PH ol Gyl S 5 aS ad ab § s sV L il
PH ;o0 B, b 5l 5 ool db o 4 (9,0 el (09 (gl
PH a0 g 005 A Ly (65,5, 5 (2l lie Sl
Sl s Ll 5 ey e ate 4y (M) Cd 5
L0 jlalize (o0 555 sla ol ok (hite I35, 62555
L S5, ol od 5o o) oo Vo adgl clale oy aido VY
3,50 UVC L s 0 il p Slgg Sa YA+ 2ol oo
85 8 Liales]

Sy SalS leil) el asine £ IS j0 oS shailes
el aily alsdl e elad Gles 2al3l L COD g sl lie
oo VA 57 5l sy 4 COD 5 (6,5 ooy oS 5k
oduw, 4880 VY D a0 AY g Ve r @ @ddo O Ll o)l
odgr sl BLS ey Lialidl Vsl el ol s o
5 93k e Lo STy plosil 5 JenSg 000 JLod sla S,
STy lp (S ceop S pan Jld Gla el (e
Oty asolan 4z L (V) W)l 1, 155, JoSho 4y alo 5
5 A9/0 i 5 ay aiB0 VY- o COD sl koo K, 2alS
oals leadly U o gl ledily ol g 0090 oy AN
ol 09 oligS aS Ll 5l g 0l ards VY- 0 COD 4 X,
S35 latamde B 3G (5551 5 4z s oS and (55516
oled e lgmin aiBo VYo bl 1) s an] g o Slee


http://yafte.lums.ac.ir/article-1-1111-fa.html

[ Downloaded from yafte.lums.ac.ir on 2026-07-12 ]

OhSen g Glhae )9

ZN0O o34l cdblSgs anl s SIS o)y

Sy ) 0 S (e VO e b b 090 o b (00
UV ols aads Ve Luled ooy o, g PHEY ¢ ol ylis
N Jolsd oo ¥ Cal (BT jso (50 diges ST,
Slg gy YA g YV e YD i ay (5y0 ol Oy Y
W (6 S o3l &y yie Sl

S5 g U oY alols ats obs LA JS0 4wz b
We obad Gl 50 (6,55 lanly yo gl O 4V 5l s
0 COD Gis el g oo, s FY 5 AYY s an aids
il Sl 0o, YYV o VY (o 4 4B VY uled ol
(b 9 50 s b Y alold i3l L) lewsly jo rals o)
s s oo 2l o alols 2l L oS ams e LS
e sloail a4z 9 5 Ehetad oy S
Sl 2ol ol sl e alS 55T 5 (gesl 950 00
S 75 00 Sl CanBlS 5l (67505 (Slayg pSUl &S 395 o
4S5 095wl (5,68 JeeS g 00 JLd sla JSus, 5 0ns
05 (50 SrandBE 528 (graslipnST it pos o Sl (] Az

)5 g b ¥ (550 (Bl S alols e (ren 4
aalllas o085 8 eolitul 0,90 Lol sl iolojl jo il
oolaiwl b (Slety 4l Bdo (59, oS 5 (S pypans a5 (4]
00,8 58 wisls bl (UV/ZNO) oo JBIS” 28 0y 5
Dol halS Eely (il 090 pdaw jl Y alols ioli8l L as
6L Bim o anlp QL rals a0 g by b
=5 o3l slm 5,Lixe COD Jlaie Q) ar ISLoty
ol Jslome o 09750 (I olge (s Game 5ee

AS 005 oo (atrine (35 (ol 5l ol bl 4 axgi b
riats 45 el 6,55, ol 5l eS COD Gis e

T e Jgdome po anil il 5l ace a5 el ol o1 s

1. Kamat

)‘ eujodﬁ_m u..\_‘> ‘) UV u_oy)‘ o..\.wwoyﬁs A_iu)

Sla JlsSool) azess 1o 9 05— oo S dBlS 4y o] o,

OV 098 o0 0dgi (s 7eS Jlsd JounS g 00

Sy o il o aali8l b a8 aes e LA JSs
e et 2 Oy 5 AL 4 YoV Slelesy Ll
PP see VO S5 e clale b agdo VY e ooy o
9 9=a,d VIV 4 TV Sl sy @ ol (6,655, plendly ¢ d
Sl oo, s YO 4 VIV 5l s 5 a0 COD i el
09 SISl o il 95 p b ol (38, Vb Lol sdly
Jodo g ST S 25 50 sbsjl ol 45 098 (0 S0 28 (5500
S5y ST S 5 fay o0 g8 G Sl 2l
Lol A (g9 00l Lol

30 Gl 38l Caels wonls S e (gl g Sl Slaws o il
L aS 398 (oo JouSgpuen Jud slo S0l (g0l Jlade o
6 e g oS g 000 JLod sl S0, el (528, VL
Soge 4zl (] (10) b oo Gial8l bS58 ygmlapns]
asaly sl as cenl Voo Jls o o Sen g (S pgare gl
6L Bie Gl Sel il p 69 b Dad Sl
Ol S sl S Sud 50 9 09 (oo (Leds 2
a8 laalllas s rizmen 5 (1) Sl 5ls olos sl 6
JsSiS o, 15 F i (gl ) Sem g lolS Loy Yo oA L
2 55551y Sl LS a8 Wiow,y aes opl 4 85 plil (4-CC)
PR PPSCERWNERTAER SR AR S
ON) 5yl Jgion yolo aslllae b a5 oy

S Al ) G 990 el B e alie Jolsd
2P COD 4ol lse S5, als e, 5 ol b g (oot
e=¥ L GU 5 o8 (5 ST ool oy 3 5 50>
ol 0ol ooly las @ Sl jo aS ol ey SRl o

al (-)awﬁ/' :[Q.b)/l}{;\ 8,9 :4:19.0_. / OA


http://yafte.lums.ac.ir/article-1-1111-fa.html

[ Downloaded from yafte.lums.ac.ir on 2026-07-12 ]

OhSen g Glhae )9

ZN0O o34l cdblSgs anl g LIS o)y

ST (9,5 S S &y gy (ol o Sl 4 ez b
Silwlaz g cdlil a5k cwndbl plgie 4 o solanal (9,
B9y S 6555, ;0 UVIZNO anl 3 a5 e gy oo )l
Sl 9l e b rizren el ey Lagzms Jlags 5 55l
= = b ogeliidd Jane il jins 59, 2 59y ST
sloapa> ddas gl Ol |y ey rl e crl S
g oslainl () slcley 5l 3k
(S10ya8 g Sl

L aS o390 WVF+ o)l Slisios )b Jol> alie oy
olKiils (6 LSt g i) SCi i pade olfiils Jbo cole>

Sl 00 ‘Bl.?u‘ uu)..\.o w).t

1. Lachheb

q] (-j(iw.A/’ :[Qb)/‘].? 8,9 :4'4'9'(/_. /Ai

o=l Sl a5 il e o (SundBlS 938 STy Y e
s & Wl gai paseiie o ol (b 0 S game ()l oS
Oliizee gl (14) 09 ore (p,S s 60 g ol a4 el
ialS ooy e YooY Jlo o ey ale ) il
b5 g8 slac Jlab 3l sl 5l ey COD
FARD RV
Aol COD B> 5 6, s g sloyial )l
At B alwg 4 b e (I35 00ls (g5l S
ad e i Jol> gl 85 13 ) 8,50 UVIZNO
5 S5, alllan ol )3 00 8 yme (sdinge Lol uels b a5
Aoy el 4l zalS oo VO 4 AY/Y s 5 4 COD
COD 4 &5, jzals 0 UV/ZNO) cow JblS o8 0l 3
gl S lB g 4l (shatamMe B 5L b oobite 1385,
50,k (Tl ) plo gl slo Db (5,5, 0 Vb
20 00 55 sle Ml ada cz anl b ool 5l oy o
s Vb &l g Ly aSool auy 05w colatinl > lus S

il


http://yafte.lums.ac.ir/article-1-1111-fa.html

[ Downloaded from yafte.lums.ac.ir on 2026-07-12 ]

OhSen g Glhae )9

ZN0O o34l cdblSgs anl s SIS o)y

References

1

Barka N, Abdennouri M, Makhfouk MEL.
Removd of Methylene Blueand Eriochrome
Black T from agueous solutions by
biosorption on  Scolymus hispanicus L.:
Kinetics, equilibrium and thermodynamics. J
Taw Ins Chem Eng. 2011;42(2):20-63.
Ponnusami V, Vikram S, Srivastava S. Guava
(Psdium gugava) leaf powder: Novd
adsorbent for remova of methylene blue from
agueous olutions. J  hazard  mater.
2008;152(1):276-286.

Seeed A, Igbd M, Zafar SI. Immobilization
of Trichoderma viride for enhanced
methylene blue biosorption: Batch and
coumn dudies J Hazad Maer.
2009;168(1):406-415.

Mekasuwandumrong O, Pawinra P,
Prasathdam P, Panpranot J. Effects of
synthesis conditions and anneding podt-
treetment on the photocatdytic activities of
ZnO nanopaticles in the degradation of
methylene blue dye Chem Eng J
2010;164(1):77-84.

Al-Momani F, Touraud E, Degorce-Dumas
JR, Roussy J, Thomas O. Biodegradability
enhancement of textile dyes and textile
wastewater by VUV photolysis. Photochem
Photobiol Chem. 2002;153(1-3):191-197.
RenC,YangB,WuM, XuJ FuZ,Guo T, &
a. Synthesis of Ag/ZnO nanorods array with
enhanced photocataytic performance.  J.
Hazard Mater. 2010;182(1):123-129\.
Haihaan C. degradation of organic
contaminants in water by ZnO nanoparticles:
Revisted. Appl Catd A. 2006;304(1):55-61.

10.

11.

12.

13.

14.

Akyol A, Bayramoglu M. Photocatalytic
degradation of Remazol Red F3B using ZnO
cadys. J Hazard Mater. 2005;124(1):241-
246.

Masoumbeigi H, Rezeee A, Khataee A, SJ. H.
Effet of UV radidion intengty on
photocatdytic remova of E. coli using
immobilized ZnO nanoparticles. Kowsar Med
J. 2009;14(3):149-156. (In Persian)

Eaton AD, Franson MAH, American Public
Hedth A, American Water Works A, Water
Environment F. Standard Methods for the
Examinaion of Waer & Wastewater.21th
Edition, Washington, 2005.

Masombaigih H, Rezeee A, Nasri A.
Photocatalytic Degradation of Methylene
Blue usng ZnO Nano-Particles Iran J Hedth
Environ. 2009;2(3):188-195. (In Perdan)
Leng WH, Zhu WC, Zhang J, Ni Z, Zhang
JQ, Cao CN. Photodectrocadytic
destruction of organics usng TiO2 as
photoanode with smultaneous production of
H202 a the cathode Appl Cad A.
2006;300(1):24-35.

Zhang T, Oyama T, Aoshima A, Hidaka H,
Zhao J, Serpone N. Photooxidetive N-
demethylation of methylene blue in agueous
TiO2 dispersons under UV irradiation.
Photochem Photobiol Chem.
2001;140(2):163-172.

Tehrani-Bagha A, Gharagozlou M, Emami F.
Decolorization of C.I. Reactive Red 120 inthe
Presence of Hydrogen Peroxide and Magnetic
Nanoparticles of Cobdt-lron oxide as the
Catdyst. J Color Sci Tech. 2011;6(1):77-86.
(In Pergan)

al (-)Ciuw/' c[Qb)/l[{:\ 8,9 :41'9.0_. /P


http://yafte.lums.ac.ir/article-1-1111-fa.html

[ Downloaded from yafte.lums.ac.ir on 2026-07-12 ]

OhKer g (5 e

Ohlew o Sl 5 (455 b (Jad aglye (o)

15.

16.

17.

18.

Khan AA, Husan Q. Potentid of
immobilized bitter gourd peroxidases in the
decolorization and remova of textile dyes
from polluted wastewater and dyeing effluent.
Chemosphere. 2005;60(3):291-301.
Kongantinou IK, Albanis TA. TiO2- asssted
photocatdytic degradation of azo dyes in
aqueous solution: kinetic and mechanigtic
investigetions A review. Appl Cad B.
2004;49(2):1-14.

Lee M, Kim MS, Hwang B, Bae W, Kim
BW. Photodegradation of acid red 114
dissolved using a photo-Fenton process with
TiO2. Dyes Pigm. 2003;56(1):59-67.

Kama PS, Huehn R, R. N. Semiconductor
nanogtructures for smultaneous detection and
degradation of organic contaminants in water.
Photochem Photobiol Chem. 2008;42:37-57.

q] (-J(ZW.A/’ :[Qb)/q.;.\ 8,9 :4'4'9'(/_. /?‘

19.

20.

Georgiou D, Mdidis P, Aivaddis A,
Gimouhopoulos K. Degradation of azo-
reective dyes by ultraviolet radiaion in the
presence of hydrogen peroxide. Dyes Pigm.
2002;52(2):69-78.

Lachheb H, Puzenat E, Houas A, Kshi M,
Eldoui E, Guillad C, & d. Photocataytic
degradation of various types of dyes (Alizarin
S, Crocen Orange G, Methyl Red, Congo
Red, Methylene Blug) in waer by UV-
irradited  titaniaa  Appl Cad  B.
2002;39(1):75-90.


http://yafte.lums.ac.ir/article-1-1111-fa.html
http://www.tcpdf.org

