VFee ) b)wcfﬁ 2,90 u.w.hs).t_ud& u‘ﬂ‘Ww”WSW“-&W

S 1 93 359 30 g Sl (59 pguilind Cdale I (ow y 39
J9i99 s —Y (Sl UlS 928 B> 003 (59 3

+ C e
*°"/JL5‘4"" "bj‘f"’
Ol Gl s il o8> G 5 Cod o pnligen oSl

e s

J&/c&%’z@ﬁw Sl 4@";@.2@@ oSS Cws 5 .b:\’u ajj_(

AJ/JL;I:J.J}..ACA
J/J:r/c.%.i’w celgio wj.’jﬁ aLfJ‘J/) (ewlige ST ‘;f‘t"j (slige ajj.(

8 5SS e
LLts” AB :‘;jﬂ(:‘;jﬁa@’b i g pos puligo ajj_(

J/J:vfc‘j/x_.: IJ/J:\-J aLifJ/) ‘J‘L(J g_:.om.-.f/ W.L.{.d a-L(.f..r’/J

(s oy YT ool 3 ey 2 e Sl 0 ST O el 5 Cn S 5 il e in gy ol 1 0
CLle falis ST el molol g L oslial (P25) TiOr a6 35 U jl ey sliio syl 61y ol oy S 355
el a3 (G bS] O30 5 Cmae U5 i Ol o (03l ] 5 STy O g kit Sl oSS 55 310
IS o5 ik Ty e 3 VUS55 g C sl (g (Gl o> L i 5 55 ooy 5 4 053 90
ozt Sl Yn o Voo g i S o Voot it oli S S ool 50 55 i ¥ el (51 g5 4
A 5 o e 4 STy ekt s il 5 38 i W ouk VT (5o e Sl 2 T g 6y
240 903y Jgaolds YT ol (03503 gogp g u[ajJ‘)j/j/‘_)laML;a)[é;w/gjﬁ/n)‘;ﬂ JlLil P25 -L”j’"c'/");’/ﬂ
s s e 135 3 ST g pdon (oY (sl Ll il pl b33 o 0T (il 50) 5oy il 2alS™
j/{.];./’ﬁjfdéﬂ VO iy s kS Ty O kot 5 P25 Cllé ¢ olgidiogy Sl g0 5 o0l inlS Gl i LS
by i3 Wt by 5yl o G g g iV o iy o ) g3 5 o] o )Y g o 100

oldza 1 6deanST oy O g plts U1 58 4l b ks y g5t (ol 8 5385 2= ¥ S S MlS” O 39

KEYWORDS: 2-Nitrophenol; Solar degradation; Nanophotocatalyst; H.O»; Interaction effect.

+E-mail: m.feilizadeh@shirazu.ac.ir DS s o™



VFee ) b)w AR 5)5.3

S5 ) 508l 4ty |, oty YT B8 456 (b domiis 3
)9 9 My )95 QB OAS &SS90 )3 & Sl pSede 5o
DT sl Gt (A0l)8 595 Cod Bl Jlade il plyy (a3
09 b eoSenl (b5 (o) sl (s JSule 51 (S5 g
II¥] adlge 0pinm g sl S 55k s 4 281y goa3l,
bug Gl opl Gl (e ool laadlae slaie (pen 4
e gl (olardg Sl gy dlex 5l g)l slasd,
Daulyy 590 35l Sg e D clocilipns] (3938 g bl
O] cunl 48,5 & jo0
Olye @ el oispe I el (iaghy iz
Sl godjl 29 > oo (oBgy V] 09l oS
oo YT LIV _Y+] oS, opgomon olmodisV] 1S g8
ol (Byma [YY] o yiS Gile g [YY] o jiS opuds VV] (o9,
9 STy ()39 (B8 528 3l oslital b )l 5 O
D] wals zals ZaA 1, gy lie coan¥T clale UV g
5 STy 05930 US55 3l oalisal b /) lSan 5 Vglow
oS T+ 1y Ogadsym dos dy (gl s 0¥l clle UV 59
Bl g 5l odlizal b hlKan g B [V w8
() g siudgls )| 1S opte Clale UV )55 g 1Sl o35 400
Algse wo wdle cpl 5l eolisl b VY] W5, oS 72N
JBoaly clale on g 3505 (6 S gl 0)inm 9 i8Il oS 3L ]
Ol ]y 3081 39pa g5 5l oad A Y g 10
o1 15 39,58 b STy 1 53 AamsSTyy 30 [V F] ol
o 29 JreSopiee JSudly 55 4 e B bawgs
ST (5924 ey 598 3 dgg0 il (sl 58 3)05 1 ]
JBaly 93 oddode 58y ljl 4 g 0ad 40 e yobo 4
JSely el ety [V¥] 2pde g JeuSgpum
O obe SHI> yPsl 5l e 9 0392 g g pSIVA S )00
o & sl 19,65 10 oV (6 pdg 28Ty 5l g bl Jemiliy
JolS ygbar 1y Jpe g I slaosi¥T 5ot Sy o bl
sy > &bl HaluST asnuld pbsl [VO] wle 428

Ol Ko g 0315 Jad 315 40

Ol (somd (o digen 5 oo & yuiid

Aodio

o3latul )90 Canivo )3 (103 1S g0ty (J3ib SlacaS S
e [iolb s 5 o 005 4 & (bl )5 25,5 0 )))8
@ 25 S Bl | (298 slacly 3 o ol sy
D] Bl Hled 4 plusl codlw g 39390 ol @lio <1y
Sreo Glyis 4 o canl J5ib lacaS 55l (S Jsidg Y
g opxdie dlge g b (1S il (Dlandgl)l pgew Ay
ookl Dyg0 b ST jiiw jd dawly godle lais 4 pisren
Cawjloze |l cblis S0 lawgs odlo cpl [V] 5,5 0 518
5 b st Jgl a2yd glooat ¥l oje; > ISl
I¥] )3 3939 by b )" Sl g o (gla] 1 Jgomo cyg0 4
5 ojow el Ol 3 5ok godle pl e oliS (sla il
Sy el ol Gae wil Gla gl g g bS]
0352 ey IModl Ol )3 oS 5l 7] 500 llo s 5 4 s
(g sadad Go9) [F] o] VL abewd )l > 40
Oygo s 4 ol bl b g 39 121555 o gadial 4 2B
$Foib gty Ik (s e 4 [0] cdpdy sals
o ydg) cnl Oles 3 457 C8)5 0500 010V (pl sasiial jglatoey
[5] abl wlio (ga 5 Wilgs o b o oS slanisl )3

Sl 13 o 3 SSUS gyl 4ty (bS] oty
ol Sl jois )3 Sanl ailg g, dag]
Ly (sgmas ool cov sl poslis Wil bl jdes
LV Al il om0 gy edygs 9 (b (BB
OS] sloaiss Wy b el adpiy (ST sl s,
S Bl 4 2B HO, 5 07 OH" (ogas 4 Ml sy
o9y scoie 5l (SO e a] wib e of I slaoanY]
Al oo dedygs pdaiod (655l il oalisul ((sndyob (U8 58
(s b (b Mg egiae slaghy) b awlis ) oS
IV YT o0 oy iy (SoSI muio s 5l g 0090 5 g0laidl
> e a5 WBle UV )98 70 s sy )98 b
CondBl 933 (13,5 Jlb (2Ulg5 Aedyob )95 & 3980 (i

(V) EPA

(Y) Reactive Oxygen Species (ROS)
(v) Oxidant

() H202

(») Zhang

() Ethylene blue

R = cole

(v) Suave

(A) Polyvinylpyrrolidone
(4) Nandan

(V+) Organophosphorous
(1)) OH’

V&



VFee ) b)w AR 5)5.3

[¥Y 9 YV]Evonik TiOP25 s S519 =Y Joua
((nm) sk ojl] by, < ;6] MW
L Yot o Y.to Ay J

) i slo 010V bl 5 Bl (sladiyja rizeen
b ials

(nm) oo o318l lawgio

PN
SMgo

A5 olissl (Evonik Degussa TiOz-P25) cuwdls 3l gl -yl
A5 gla)l8 )3 el -l il osal ¥ Jgis )3 o (slay Sipg 48
pll sl [T, ¥0] sl 48,5 18 (2bj) 3y90 35 (gl 095 (1
(2-NF, 98%, Sigma-Aldrich) (saastio b Jgibg Y jlda jiolesl
o 4 (SigMa-Aldrich ) ead eslaiuw! dewSTy 59, b ool
Milli-Q g5}l 28Ty Jglne > odlial 3,90 I g Midb 0 Yo WANDD
Merck,) NaOH g HCl (gdluwg 4 oids 48,5 sla diged PH .39

) fiogiby Sl olSiws 3 o Gl e cae § Sl (Germany

A oo malas
o 3T plnit (sig

Y SSPRKRUN R FIPSIES RIS [KRE SO

(o33 S5 ¥ 2 2 S ko 0+ e e ¥+ o )
) (P25) aauuSlisd poslis (s CaunnblS yuapuor Camsl 0 o0lal
buwg Cao 38l zlgel blie 1 addy Ve e 4y g 03458 RS
ol 58 9 g WY -3 L (Soltec 2200 MH-SD ) Siigul 5ol olSiod
CundBlS” JolS" (05 03581y Cargo Sl (285 )13 Fpmels ¥
s ol Syl (gl A o 6pSslr o AB 0355 935 o0
2 b ) (e Cundil98 v (g9) p JodosY
Joloce caly )5 Cog Jlainyge Jgloe (31 )18 5l sty iS5 Sl
oyor & dagdy Yo i 4 (P25) wuSles posts 4l)b
g a5 ol 8 (b Wiguablize jyil 59y » oy ysY
J 5 sl sgkaie 4 lo ) 58l (95 2 Wil (915 )8 51 g

e ST 32 (359 3080 9 Rl ST (3 CUAE 5T (o 2

Ol (somd (o digen 5 oo & yuiid

ral:gu'l Cobld dlos )" d)iib d[md)s’).g dl)b ‘..\ﬁ“flﬁ: O9)id
D 5l STy i s g wped ) desre (glod > clles
LYF] il e o 5 Cj YL s g (gl puoren g (5o
Sedllss Blo 3 STy g I el laces
STy g S e 50l e odlatl g0 3033k S
Gpas ol Ll 1> cpwed 0 [YV] cu Oy osilo 3L
g bl (oo Bl (23l (9 Sk lae 4 STy (5900
(ORI cble b Lmo.\..,\ﬂ )l 3 ,_51).’ Cpedd IYA] ..\wl.’L;o
58 Joe g Sy clyie 4 Mg o Sl gy ooz
29 B 3 g el 3ok odlisal b e o U puslsl
Slge odle ol cplpls ] 555 aps |, Jgi o indp
Sl Gl 4 Job glacuS Bl 4y e a5
(il g G 9 P25l xS b ohiKes 5 Mgy
9 (V)Mf.[\"\] 3905 dpay |y (Joid clacuS 5 (ol)hy (slo Joloe
SIS shiges A2 gy 2 ke lagile)l plxl b ) Sen
I8 a5 Bl 4y 3950 (P25 alox ) wuSlie> paslis
(J3d bS5 555 polate 4 ¢ 5 (Kan 9 sy [YV] S
X3ga5 odlaiul ianl 8 il ) STy 5yl P25 (S )
o/ A5 [YY] 2l Cawd Bl 3 oYU ol lado 4 izuslys
4 B 5565 5 0,48 ol yats 4y TIO2 CarnblS (gdliwg & 5/ San 4
19 bwg 428 V00 S Jgidg Y oan /A Gis
Sleol a8 ais cdl dmgh deg ool b IY] 50 sudyo>
g )y (I8 ke (Sloa Y] s Bl
g Candblg Jlie 51 obodsl ln cptngny cnl
o odVl o )3 wedyed e pj eSTn OFgrde
oSl (59240 995 9 3929 U (e D (o) Jgidg Y
s 5 43555 350 P25 bS5 o0litl b _zualBlS 538 150,55
i yob (xo g8 jloolital b &S b o gy ol 3 85 )8
o bl )3 g0 oanY g (P25) ixio CauUlS

35 PSp simieo bagme 4|y Glalo] plond Lame (Jid5,25-Y)

(V) Poulopoulos
(Y) Peiro

(*) Kim

(f) Barakat

ywy

() Feilizadeh
(%) PerkinElmer Lambda2S
(v) Pyrex® glass Erlenmeyer

() Magnetic stirrer

R = cole



VFee ) b)w AR 5)5.3

Ve
0
P
aQ
) [\
4
ﬂ I
=
= fo
£
o - - :
. Do Yooo Voo

(5 1 05 ko) P25 clité

3 o P25 Clile o 2 Jgidy =Y Bl a0y i Y S
ey 595 G Csle Sy

oL slackle ) o cuws p 0T bl sop (s
ol 035 oy V S5 )3 P25

B 36 P25 il il asuie JSG oyl 5l &S 465 ler
o b 4 cuns g )b oa¥ Blo e SRl S
(xS 2y Bl 2o 1 59 Sy o > bS53
i clale P25 clale @l b Y S sl sl anish
S gy Jado J YL dlacdile g ub o li8 Bls il
Slopl & a8 o cdl o b o g atily (6pSeuin b Bl e
ol 045 02> (Wi gy Coygoy ¥ S g

i ppSdee Ve BPS clale iofElL ¥ Ss gb
o B il oo J b S, J o Sy i 2oy
£ e W0+ T P25 clale i yioliEll g ub o il ao > 50
Cadlill’ Cuzo i WS 0 Cél Mo M 4 Bl dop iy
ol 59y 1 Jud (sloolls oy yiolsdl > 4o ghil (dlaclale
A Ak o 5 iy 2,850 S JuuS gy Sy Ay g
S & () g Sk Vo) gy SIS d Cull e
el | J3 T o8 Jo s Y8, YA ASL o (i j99 (SST g Jgbore
Gl (e 9 CandlBlS’ s 538 93 | (S O ol ) p 158 i
S g VY] 98 0 jollo 0k 50000 (8 )3 5y (Slogiy
Jbb bl sl canndlS” oo > x5 sy P25 (YL slaclale
Ot 35 03 VT Bl e does g il talS| CandBS w55
Pl JgagiV b JuuS ypken (sln IS0l Sy [F] canls
Koy Wy 4 sddigmie slo yiiSly Wi dales o Bl 4y e
ool 02b o) 5 3 Sk

Ol Ko g 0315 Jad 315 40

Ol (somd (o digen 5 oo & yuiid

'
e Py
0+
2 -
gl _-
5 F L
4 Y A/
9 P mg/l
= v / - my/l
y —a—0 mg/l
] ;'ﬂ \ mg/l
’,." — & =Y. mgfl
. Y. £ S A+

(ads) oo

sy U ol cams s gy Y Bl o3 ki ) U
.P25 ‘_;‘-h)‘-\-aa )b

Y e & ols Cigo 5 35 0 JB by 05 Lo P o5
G5 dulygs o9 o8 Bl sild Jgbo 5 009l o 4y auSTy gy
85 )P cdblin (130 (g9 Jaidpge Jgbre (JolS LIS jolais &
o 9 el 0392 Vb plyr g (25 S0 b 1Sy el f g Jslore pH
b yiolej] lege (B b PH Jude udygs 49 5 > (el (b J
=5 ol ol Jaw WY oloj (ol 2 9 (o Lame

lon (sl ytolojl (gdon iy G (sl Bl Bl (ol
B oS oo 4 (gl 3 toleg] dom g 285 pll 59, S, 5
5 plosl Jlyd yed 1 WAY olo 31350 YO U ¥+ 505 5l (Bl o)
g 5 485 Gulel Jolore ) diged ke 0 bl o 3l g
PH (oo A0 b o] ol (sl gy 5l oS (galog
oSiwd ) diged Ol (pyole 5 W) jliye Jobre
e Pl oo lalS Y] 3 0 5 PH (] )3 yiogidg S
ol Sl gl ol b e lys sdises » JoidgY Sl
Bl yg8 e cnyie g9 Jobo cnl 2 45) yioglh VY 90 Jobo 2
85 o )5 i) 2590 I rogiby Sl olftins Lawsgs ([¥V] 43l o
Cul 005 dusla D= (AL —A/A ) x Voo g0, 5l Gls dopd
BN 3 Gty 4905 (6,95 ol e ot ot AL ] p &S
OB Bl e g0 oy o e (o (LS A 9 ey 495 5
Ml (g0 ey 595 ) sl Sy Do & iged

oy g bz
oG5 35 e 51 o
oo Gl e 5 P25 Clale 36 sy pokito 4

(V) Laboratory centrifuge

R = cole

(Y) UV-vis spectrometer (PerkinElmer Lambda2S)

YA



VFee ) b)lo.».:} AR 5)5.3

A
Aol
Yo
2
2
) 5]
I% OO
= ded
¥F0
N
Yo . .
. Yoo Foo

(Y90 (o) 2S00 ke

03955 ClIE a5 Jgidg yini- Y Biis w03 (g1 i =SS
w93 595 U Sl S 3 ug S

danS1 33 039 g0 SHUE 1 (w5 30

Cle ) Jedep¥ Bl Sy pigphe clile ,3b
STy 59 5UsS Slaclalé )3 o e ) oYl s

Bl lime 0 (S B ady N JSS aile 30 JSS oyl 2
AP A USh wiomed o ¥ IS j3 83 b g 0 033 0oV
2STy 3 cdale ilidl b osuo YT Gl s 45 3905 0 00
Qo YV ity loj 3l el S 3 G Yoo due Yoo b
STy e I Sk GLIEIL Jy b o QR Ao A 4
S o b cél ho d VY & Gl doyd Y 9o Lo ¥ro U

S0 PS S 4 STy gy clals (BT cass
Gib) by 55 3 dgmee ptilp slagin gdiwy 4
Jole 309250 JenSg 0 sla JISG0l) cldale (((¥) 5Ty
algs il8l Bls aop ol a5 a4 g asl il ST
rge demSly gy d 5l e Rl g [YY] <l
Ledyad g JGsl, ol 51 5 oS eas (8) LaSTly iy
Lnlys s JewSgpgpln poims JBSool) 4 JouSg)aen
(F) paSly Gk Wlgioo j5 oad Mg JauSgngphn
g 18 s 15l 31y a ey (Sl LuSgyue S0, L
S e smg g S Jas s I3, e 4

e ST 32 (359 3080 9 Rl ST (3 CUAE 5T (o 2

Ol (somd (o digen 5 oo & yuiid

Q.
A
A& -
2 s A
2
W 0y -7
4 ¥Feq -~ . mm
S ; -
—_ ]
= * ,‘ V.- mM
Y Y- mm
Y+ | - -« ¥ mm
. . : :
. Yo fo S A+

(i) oo

WU oo cams  Jgidgpni-Y i w0 b s Y JSWS
oSy (359,30 (55 UsS (s yladlo 5 iy o5

TiO, ~PYo—">TiO, ~PYa+e™ +h" (V)
H,O+h" - OH +H" (v)
O,+e -0~ (v)

S5 59 )3 d9ge B Slagiy )53 Jl da 1Sl cul 3o
oS Ngd o Moi (1) (ASly b o> 5 aySUl sl P25 L
oad e (g5l g 00l S ik Wlgi e 0d A5 glacd ()
9035 e CundblS aws 4 b g 1S A LS pgo 4,
G Sl oo > a0 Ol g gesT b STy S
UsuSThig 5 JSgpm (sla 000, a5 & (1) 5 (¥) cslotisTs
IFV] seelosly

i 55 clotiSly oty ieST 5 O g2
OB 0y ySI S ik ST Gl b e 5y9p0
iiSly by (03T Jg )b JSTy o33l il 53 (o3b
uSlpgw JBol 45 5 Cuddll bawgs oad ags gl L
Wl oo a8k V] 3o (2201 0y 19 il o8 5L L
A O S g9k g S 9,00 Sla 503, 25 4 i
3] 398 Sy Jolome 13 35290 SaeigS b Sl g (12T
o1l & dmorVT 555 1> e mapiat JISosl, 0,5 4]
sile 3 JemSopgpin (Jy dligel JeSore JIG3)
695 93 (xl Glojen a9 25 (Spdy (19 ySUl Cols (e
I3y im0 xS S ik ) 6aSsle (Sly sl
LFY] o sales

M) 0,

va

() HO,

R = cole



VFee ) b)w AR 5)5.3

ol e ;D wunSTly 39yd clale iol38l b . salgs oan Y]
LSl 590k Ak e 4 s B Bl 0djl B
(2l A Al > e g Mbee YA e 9 SIS
9 5y P oo VB i & STy )79y 9 P25 il
JgdgyuY Clo Moy chai ] )3 g dol Cwnd 4y ,Ygo Lo V-
Wy o Ao A A iy o8 il el S cou

Olipd jpa> (poyp & el (pl ang sl
iote JB GlapsslSe 9 P25 Ul 5 a8y 059 0
298 53 Sy 3g)dm A8 S oo & 25 0 i3l
Dged A 5 Syle 90 )0 lgi o 1y Cun U

0975 Gy b ooy S ) oSl
CauedBlS 528 Lawg oaba g5

[Y¥] (3) 028ty el e S 900 JU3], 5=

& e Bl jgh> )3 & ola 18Ty 2 0gMle cnlplu
O andT Blo goa3l Gl 5 5 (1) STy i e
S ol 4
TiO, +H,0, +e” > TiO, +OH’ +OH"~ @)

Wil (85 STy (90 ((R) LSTy) S3STy ol
STy 39y o Coli (pl b (g iS00 s5b 1y (5enS]
022980 S 3Ll eias g 038 Joe (3auST 5l 5 5%
orSI L (isSly salewg @ Wl (o aSly XS (o0 S ol>
ol el g 03500 Mg ) oS gy JI03)) it yobo 4
SenS1yy (159000 el (S35 (e 9 0LV Bl
P JeaS gy JBSool, cdale (al#l 5o 50 (F) sy g
O st e 1 a8l o5g)am cldale By [FY] L3 o
5 (F) 5 (0) laiisly g58y Jloinl 295yt Sl o )
ol Bl GiSly Jslxe )3 JeuSgpim J00l,) jlude als
LS e I cdl oun YT Bls soyd o] &5 @ g [VF] Wb s
ol (S0 STy (159 00 (YL glackale )3 5> ogw |l
CondBlS o (595 p 0db W g0y b ] SaSTy s &
Loy Sl cage g ol (5 oy S (V) STy Bl
IV 29 STy Bl
H,O, +¥h™ > O, +H" @)

5 ol Y wnd by lapmdlSe | edlitul b oplply
(Bl (6033l gy ¥y el D o (aSuie g & wwS Ty

R = cole

Ol Ko g 0315 Jad 315 40

Ol (somd (o digen 5 oo & yuiid

ARIA

a5

o A

2

Q

) \°E

4

2 S0 < mg/

= b 1 V- mg/1
o Viimel
Yo . .

. Yo Foo

(5¥90 o) ST (39,000 il

Bla w23 695 32 3T Ojgphd CBIE ST oy - O IS
09 (AN a4 e yob dilelr Sy il Cod Jgidg - ¥

055 o YO+ y9i0 3 (0 P25 5l 51 0,5 o yiuo) P25 jgin
P25 2 S e Veue yoio (g 9P25 i

(WiSly Joloe )3 JauS g p9sded 9 JeuSg)den sl 103,
Al g e oad (A) 5 (V) slapiisly Cdpin cage Sl
PSS Bl o) (iSly 90 ol o b JLSl) Gpase
H,0, ——YOH’ (¥)
H,0,+OH - HO, +H.0 ()
HO, +OH" —» H,0+0, %)
OH +OH" — H,0, (v)

HO, +HO,” - H.0, + 0, (A)

P25 3 a1 50339 s Jiliho it w5

Bl )3 P25 5 apuSTy ()59)an blite Sl o) solated,
> saY Gls Moyd sl yoss ¢ Jgibg yii-Y oY
P25 lude  yuihass col b (0 JS3) JS5 cpl 5o sl 0l
Clale yus g i) e Sidee Veor g VO o sacdale
L;’Lbk_g‘)f 5)}/9.4%_;[440 f"_\'
590 S, a3 pl caunlio b a8 Canl ool oy
UiSly oo 13 lojen Gygwds &S HKin P25 5 aSTy
D91 Wl (moln BB widl o0

P25 3938l &5 ded 0 yasuie O S 4 dag L
Bl (50 53 S92 rge STy ()F9yen spe Joloro 4

soib Sy ig)kn



VFee ) b)lo.».:} AR 5)5.3

0

A

Yo

#01

(%) Bis g0334

[\AR +mM

£ Toomi

T emM

Yo

Bee Yoo Voo
() 52 05 o) P25 clile
Codi Jgidg =Y Bl w0 )3 (g9 52 P25 CAAE T oy yr = & JS
SS9 33 (159 i (g (Nl A 50 sy disos S G
593 Yoo e Yoo yadn 0 (0 oSy i) Yoo o y00)
S 95 (539,00 Y90 o oo jpi 3 (E 9 3mS gy

layldges 13 95 IS5 50 505 agw j il e oau YT Gl
Bl do)d Sy 59y jed> 53 45 355 00 03 @ g &
S yuis g o8ile ol o yi 4 P25 clalé yuss b oan Y]

Y 5l oaiS b G dom ol 4 AL a3 ol e
b P25 b ol gade 5 aaSly G
dg290 GiSly Jolre )3 Sl (oyhen By &S (e cnl &
CandBlS clale i b1y oau¥] Bl dop Lud i
Cd g F 5 ¥V b S sdumlio L poed B o)
o33l g Sl (Sgpen b 292 Fte e CandlS
oo & dgh b (izred 29800 b JidopiV Sl
2951) (o &5 Sygo p> 45 3 bl (eSS ol Glsiee
oo 1) ladorcs cpl e o g dtily &5 s o o2l

Dy9l Cawd a4y (2Eilejl wlio 5l 3S,5

S5 A
039 g CundllS g8 Blite 1 bopdsl gl Gimgdy ol 5
(5025 2390 b yo> 58 LB Jgibg =V B> (59) STy
sodlo 95 (sl3ome oaliw] yguo j0 wld s brases .85 )8
i byl gage ekl P25 5 1Sl (e

500 Sgm 1l oyl g p)S e Voo g Yoo o Voo

A\

e ST 32 (359 3080 9 Rl ST (3 CUAE 5T (o 2

Ol (somd (o digen 5 oo & yuiid

My Jb 4 d JSb p Qll IS 4 Cad 7 g @ sl
b St laiie p JsSapin JKodly e
il e an g BB o

DRl 3903 glSeinl O JS 5l Gl (o0 45T (6505 (saomst
b ol i IS Sy i (s i
s 9290 STy Jglone 3 (adULS (Bg (JSS () 3
Mie By g Vgaihe Voo duSly (fg)ied (i il
sy cdale wibioe yid S ee Vere g VO CunUlS
ol Vg dea Ve
il &S ol w5 ) soriiSanl o ol il anlgs
S ol JruSgpn JS3) Jite 42 Mg cage P25
STy Giark FeS e slckale ) 9 e el
Ol 3l om g b Cud JenSgpin J0o]) culie clale &,
WS ool & £g0d Bl o yd

SSl Gig s el glacdale > @ IS5 wilen (5 )loges
chale (7 Js) g8 ol 3 ol 0ad ) & JSS )3 G
ol Y90 oo Frv g Vor oo slajlade o STy 59,00
iy oS Ve e = Vo gojl 5 P25 ki g ord il
siilon (slaaonsls (i oo 3 (7 JSB) JS8 ol )3 b 3l s
Dges gyl 1y 0 S 5l odel Cunddy (glaaseis

Jaia b P25 chili Ll b S S5 bges dw ym
Ol 3l o g 4Bl Gl Bl dops (o o 3 ol s
0¥ Gl suoyd il cle )y jolatods S o I ialS
S R lod 4 plgiee e CandU (YL glajlade
S SIBl G o)l gl 4 s S ol
o,Lsl ‘OT YL o ylide > cunblS looyd zezs 9 Joloro
Giorde cale Gl L g die lcdald uzes )8
o ) et W5 M5 4 S5 g il Joged) 20T,
o sl b sauslis il salgs yials ¢ S g 0 00,
ST Fg0% 3o Sl Gl Gl and o it 557 S5 3 2
> b Bis (godjl 55y p el S STy Jslone 4
28, ke 5L

sl ylages ghuslio b .5)yld sdas glas 9 5 5 0 sla S
(Bl Moy & Ydges (3 S w0 (SS90 pl o g Al
ol andly Sad BB ady Qall gl & s & Hldged
S Myt L cgls ) 0 S Sl
o33k Bl > 2Ty gy VL b oy s

9 V0 iy A STy 5gye

R = cole



YFee ) b)m AL 2,90 Ob&n@sbb‘}‘;’.ﬁé b‘)){,o u‘ﬁ‘ww%sw%w

Oioie e JeideyiimY oan ¥l candyes Bls slajuSly
oY1 i go3jly ) (st w3l 29y ygo 53 STy

4 ol Ol glie Copte €85 5l aib e oY By
Sble (19,48 9 ;S5 plgdy cul Sl Jle coles Sl

AN : ok sl 6 1A IF Sl sl

[1]

[2]

[3]

[4]

[5]

[6]

[7]

slajylade ol ialS coge wdlo g pl jl lejen (goolal
3 e M e slaylide <l LY Sl (S g e die

Jslome 3 39290 JeuS 9,00 (slo JIS00]) clale 555 0 sy &S

odlo 9o U’l J)Ln.uo ):‘ ol uLMJ d«..'i)f O g0 lemu;“"))f oAy
2oyd 9 o0 rge g 039 e J9id iV Bl G033k dgmc

Yo deo V0 g P25 ) p p)S Lo VO-) ol 93 ]

Boruah P.K., Sharma B., Karbhal I., Shelke M.V., Das M.R., Ammonia-Modified Graphene
Sheets Decorated with Magnetic FesO4 Nanoparticles for the Photocatalytic and Photo-Fenton
Degradation of Phenolic Compounds under Sunlight Irradiation, Journal of Hazardous
Materials, 325: 90-100 (2017).

Tijani J., Mouele M., Tottito T., Fatoba O., Petrik L., Degradation of 2-Nitrophenol by Dielectric
Barrier Discharge System: The Influence of Carbon Doped TiO, Photocatalyst Supported
on Stainless Steel Mesh, Plasma Chemistry and Plasma Processing, 37(5): 1343-1373 (2017).
Shen X., Zhu, L. Liu G., Yu H., Tang H., Enhanced Photocatalytic Degradation and Selective
Removal of Nitrophenols by Using Surface Molecular Imprinted Titania, Environmental Science
& Technology, 42(5): 1687-1692 (2008).

Hameed A., Aslam M., Ismail .M., Chandrasekaran S., Kadi M., Gondal M., Sunlight Assisted
Photocatalytic Mineralization of Nitrophenol Isomers over W6+ Impregnated ZnO, Applied
Catalysis B: Environmental, 160: 227-239 (2014).

Marais E., Klein R., Antunes E., Nyokong T., Photocatalysis of 4-Nitrophenol Using Zinc
Phthalocyanine Complexes, Journal of Molecular Catalysis A: Chemical, 261(1): 36-42 (2007).
Gaya U.l., Abdullah A.H., Heterogeneous Photocatalytic Degradation of Organic Contaminants
over Titanium Dioxide: A Review of Fundamentals, Progress and Problems, Journal of
Photochemistry and Photobiology C: Photochemistry Reviews, 9(1): 1-12 (2008).

Toor A.P., Verma A., Jotshi C., Bajpai P., Singh V., Photocatalytic Degradation of Direct Yellow 12
Dye Using UV/TIO; in a Shallow Pond Slurry Reactor, Dyes and pigments, 68(1): 53-60 (2006).

2051 (§9) Pl A5 oy pw < myro i <S9S ()] e oaley M (o pb tdgurg (S5 [A]

eS| o9yl youls (uj9elS (53)95 4 polie o ibg calw ol I eslil g J5 pSgw by 4

R = cole

(YR 6V FF(Y) o/ oo pwkigo g ponid do il

WS atule Cpitred Wy Moyd AD A (dwSTly 5e,0n

Fdsy

AY


https://www.sciencedirect.com/science/article/pii/S0304389416310275
https://www.sciencedirect.com/science/article/pii/S0304389416310275
https://www.sciencedirect.com/science/article/pii/S0304389416310275
https://link.springer.com/article/10.1007/s11090-017-9824-8
https://link.springer.com/article/10.1007/s11090-017-9824-8
https://link.springer.com/article/10.1007/s11090-017-9824-8
https://pubs.acs.org/doi/abs/10.1021/es071788p
https://pubs.acs.org/doi/abs/10.1021/es071788p
https://www.sciencedirect.com/science/article/pii/S0926337314002999
https://www.sciencedirect.com/science/article/pii/S0926337314002999
https://www.sciencedirect.com/science/article/pii/S1381116906010478
https://www.sciencedirect.com/science/article/pii/S1381116906010478
https://www.sciencedirect.com/science/article/pii/S1389556708000300
https://www.sciencedirect.com/science/article/pii/S1389556708000300
https://www.sciencedirect.com/science/article/abs/pii/S0143720805000136
https://www.sciencedirect.com/science/article/abs/pii/S0143720805000136
http://www.nsmsi.ir/article_16813.html
http://www.nsmsi.ir/article_16813.html

YFee ) b)lo.utHfO 892 M‘fu)s)wsﬁwww,dauwf‘w)f u‘ﬁ'Ww‘Wsw*’“i)“

[9] Augugliaro V., Bellardita M., Loddo V., Palmisano G., Palmisano L., Yurdakal S., Overview
on Oxidation Mechanisms of Organic Compounds by TiO; in Heterogeneous Photocatalysis,
Journal of Photochemistry and Photobiology C: Photochemistry Reviews, 13(3): 224-245
(2012).

oo 5l gl (SaS s o] 55, wiges S5 undllS b o 5 s oo o ME (Sl ¢ S yliu [V+]

(OYRF) FAL YR NF(Y) ol o woigo 5 oo i Ni g PP gla3lé | o0 oMol TIOs 0y

[11] Moradi S., Vossoughi M., Feilizadeh M., Zakeri S., Mohammadi M.M., Rashtchian D.,
Yoosefi Booshehri A, Photocatalytic Degradation of Dibenzothiophene Using La/PEG-Modified
TiO2 under Visible Light Irradiation, Research on Chemical Intermediates, 41(7): 4151-4167
(2015).

[12] Jallouli N., Elghniji K., Trabelsi H., Ksibi M., Photocatalytic Degradation of Paracetamol
on TiO, Nanoparticles and TiO2/Cellulosic Fiber under UV and Sunlight Irradiation, Arabian
Journal of Chemistry, 10: S3640-S3645 (2017).

[13] Feilizadeh M., Delparish A., Bararpour S.T., Najafabadi H.A., Zakeri S.M.E., Vossoughi M.,
Photocatalytic Removal of 2-Nitrophenol Using Silver and Sulfur Co-Doped TiO- under Natural
Solar Light, Water Science and Technology, 72(3): 339-346 (2015).

[14] Antolin A.M., Contreras S., Medina F., Tichit D., Silver/Platinum Supported on TiO, P25
Nanocatalysts for Non-photocatalytic and Photocatalytic Denitration of Water, Topics in
Catalysis, 60(15-16): 1156-1170 (2017).

[15] Zhang Q., Li C., Li T., Rapid photocatalytic Decolorization of Methylene Blue Using High
Photon Flux UV/TiO2/H,0, Process, Chemical Engineering Journal, 217: 407-413 (2013).

[16] Konstantinou 1.K., Albanis T.A., TiO»-Assisted Photocatalytic Degradation of Azo Dyes
in Aqueous Solution: Kinetic and Mechanistic Investigations: A Review, Applied Catalysis B:
Environmental, 49(1): 1-14 (2004).

[17] Muruganandham M., Swaminathan M., Photocatalytic Decolourisation and Degradation of
Reactive Orange 4 by TiO,-UV Process, Dyes and Pigments, 68(2-3): 133-142 (2006).

[18] Kang S., Zhang L., Liu C., Huang L., Shi H., Cui L., Hydrogen Peroxide Activated Commercial
P25 TiO; as Efficient Visible-Light-Driven Photocatalyst on Dye Degradation, International
Journal of Electrochemical Science, 12: 5284-5293 (2017).

[19] Saquib M., Tariq M.A., Haque M., Muneer M., Photocatalytic Degradation of Disperse Blue 1
Using UV/TiO2/H,0; Process, Journal of Environmental Management, 88(2): 300-306 (2008).

[20] Fernandez J., Kiwi J., Baeza J., Freer J., Lizama C., Mansilla H., Orange Il Photocatalysis
on Immobilised TiO,: Effect of the pH and H.0,, Applied Catalysis B: Environmental, 48(3):
205-211 (2004).

[21] Suave J., José H.J., Moreira R.d.F.P.M., Photocatalytic Degradation of Polyvinylpyrrolidone
in Aqueous Solution Using TiO2/H,02/UV System, Environmental Technology, 39(11): 1-9
(2017).


https://www.sciencedirect.com/science/article/pii/S138955671200024X
https://www.sciencedirect.com/science/article/pii/S138955671200024X
http://www.nsmsi.ir/article_14492.html
http://www.nsmsi.ir/article_14492.html
https://link.springer.com/article/10.1007/s11164-013-1519-z
https://link.springer.com/article/10.1007/s11164-013-1519-z
https://www.sciencedirect.com/science/article/pii/S1878535214000690
https://www.sciencedirect.com/science/article/pii/S1878535214000690
https://iwaponline.com/wst/article-abstract/72/3/339/18975
https://iwaponline.com/wst/article-abstract/72/3/339/18975
https://link.springer.com/article/10.1007/s11244-017-0793-1
https://link.springer.com/article/10.1007/s11244-017-0793-1
https://www.sciencedirect.com/science/article/pii/S1385894712016002
https://www.sciencedirect.com/science/article/pii/S1385894712016002
https://www.sciencedirect.com/science/article/pii/S0926337303005411
https://www.sciencedirect.com/science/article/pii/S0926337303005411
https://www.sciencedirect.com/science/article/abs/pii/S0143720805000483
https://www.sciencedirect.com/science/article/abs/pii/S0143720805000483
https://www.researchgate.net/publication/317288702_Hydrogen_Peroxide_Activated_Commercial_P25_TiO2_as_Efficient_Visible-light-driven_Photocatalyst_on_Dye_Degradation
https://www.researchgate.net/publication/317288702_Hydrogen_Peroxide_Activated_Commercial_P25_TiO2_as_Efficient_Visible-light-driven_Photocatalyst_on_Dye_Degradation
https://www.sciencedirect.com/science/article/pii/S0301479707001107
https://www.sciencedirect.com/science/article/pii/S0301479707001107
https://www.sciencedirect.com/science/article/pii/S0926337303005289
https://www.sciencedirect.com/science/article/pii/S0926337303005289
https://iahr.tandfonline.com/doi/abs/10.1080/09593330.2017.1330365
https://iahr.tandfonline.com/doi/abs/10.1080/09593330.2017.1330365

YFee ) b)m AL 2,90 Ob&n@sbb‘}‘;’.ﬁé b‘)){,o u‘ﬁ'ww%swd{;ﬂ

[22] Nandan S., Tailor D., Yadav A., Malathion Pesticide Degradation by Advanced Oxidation
Process (UV-Irradiation), International Research Journal of Advanced Engineering and Science,
1(4): 153-156 (2016)

[23] Evgenidou E., Bizani E., Christophoridis C., Fytianos K., Heterogeneous Photocatalytic
Degradation of Prometryn in Aqueous Solutions under UV-Vis Irradiation, Chemosphere,
68(10): 1877-1882 (2007).

[24] Mir N.A., Khan A., Muneer M., Vijayalakhsmi S., Photocatalytic Degradation of a Widely Used
Insecticide Thiamethoxam in Aqueous Suspension of TiO,: Adsorption, Kinetics, Product
Analysis and Toxicity Assessment, Science of the Total Environment, 458: 388-398 (2013).

[25] Zhang A., Li Y., Removal of Phenolic Endocrine Disrupting Compounds from Waste Activated
Sludge Using UV, H20,, and UV/H,0, Oxidation Processes: Effects of Reaction Conditions and
Sludge Matrix, Science of the Total Environment, 493: 307-323 (2014).

[26] Basturk E., Karatas M., Decolorization of Antraquinone Dye Reactive Blue 181 Solution by
UV/H,0, Pocess, Journal of Photochemistry and Photobiology A: Chemistry, 299: 67-72 (2015).

[27] Karak T., Bhagat R., Bhattacharyya P., Municipal Solid Waste Generation, Composition, and
Management: the World Scenario, Critical Reviews in Environmental Science and Technology,
42(1): 1509-1630 (2012).

[28] Janson O., Unosson E., Stramme M., Engqvist H., Welch K., Organic Degradation Potential of
a TiO2/H.0,/UV-vis System for Dental Applications, Journal of Dentistry, 67: 53-57 (2017).

[29] Bessa E., Sant’Anna Jr G.L., Dezotti M., "Photocatalytic/H>O, Treatment of Oil Field Produced
Waters, Applied Catalysis B: Environmental, 29(2): 125-134 (2001).

[30] Poulopoulos S., Arvanitakis F., Philippopoulos C., Photochemical Treatment of Phenol Aqueous
Solutions Using Ultraviolet Radiation and Hydrogen Peroxide, Journal of Hazardous Materials,
129(1-3): 64-68 (2006).

[31] Peiro A.M., Ayllén J.A., Peral J., Doménech X., Tio,-Photocatalyzed Degradation of Phenol and
ortho-Substituted Phenolic Compounds, Applied Catalysis B: Environmental, 30(3-4): 359-373
(2001).

[32] Kim S., Choi W., Visible-Light-Induced Photocatalytic Degradation of 4-Chlorophenol and
Phenolic Compounds in Aqueous Suspension of Pure Titania: Demonstrating the Existence
of a Surface-Complex-Mediated Path, The Journal of Physical Chemistry B, 109(11): 5143-5149
(2005).

[33] Barakat M., Tseng J., Huang C., Hydrogen Peroxide-Assisted Photocatalytic Oxidation of
Phenolic Compounds, Applied Catalysis B: Environmental, 59(1-2): 99-104 (2005).

[34] Hosseini L., Ghafurian N., Hosseini S.N., Hassanzadeh S.M., Immobilization of TiO, on Leca
Granules for Photocatalytic Degradation of Furfural, Caspian Journal of Applied Sciences
Research, 3(8): - (2014).


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=S.+Nandan%2C+D.+Tailor%2C+and+A.+Yadav%2C+%22Malathion+Pesticide+Degradation+by+Advanced+Oxidation+Process+%28UV-Irradiation%29&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=S.+Nandan%2C+D.+Tailor%2C+and+A.+Yadav%2C+%22Malathion+Pesticide+Degradation+by+Advanced+Oxidation+Process+%28UV-Irradiation%29&btnG=
https://www.sciencedirect.com/science/article/pii/S0045653507003517
https://www.sciencedirect.com/science/article/pii/S0045653507003517
https://www.sciencedirect.com/science/article/pii/S0048969713004634
https://www.sciencedirect.com/science/article/pii/S0048969713004634
https://www.sciencedirect.com/science/article/pii/S0048969713004634
https://www.sciencedirect.com/science/article/pii/S0048969714008420
https://www.sciencedirect.com/science/article/pii/S0048969714008420
https://www.sciencedirect.com/science/article/pii/S0048969714008420
https://www.sciencedirect.com/science/article/abs/pii/S1010603014004675
https://www.sciencedirect.com/science/article/abs/pii/S1010603014004675
https://www.tandfonline.com/doi/abs/10.1080/10643389.2011.569871
https://www.tandfonline.com/doi/abs/10.1080/10643389.2011.569871
https://www.sciencedirect.com/science/article/pii/S0300571217302154
https://www.sciencedirect.com/science/article/pii/S0300571217302154
https://www.sciencedirect.com/science/article/pii/S0926337300001995
https://www.sciencedirect.com/science/article/pii/S0926337300001995
https://www.sciencedirect.com/science/article/pii/S0304389405004747
https://www.sciencedirect.com/science/article/pii/S0304389405004747
https://www.sciencedirect.com/science/article/pii/S0926337300002484
https://www.sciencedirect.com/science/article/pii/S0926337300002484
https://pubs.acs.org/doi/abs/10.1021/jp045806q
https://pubs.acs.org/doi/abs/10.1021/jp045806q
https://pubs.acs.org/doi/abs/10.1021/jp045806q
https://www.sciencedirect.com/science/article/pii/S0926337305000408
https://www.sciencedirect.com/science/article/pii/S0926337305000408
https://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=22519114&AN=115411635&h=TwrF1TBxXTXwReb7sBWpl0FQfTgxVvvDuBAz8gs2nZ%2fuwUCVUeh45XHOOlTgOqKmbmG2m3NgJfshQL2JYRpH4w%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d22519114%26AN%3d115411635
https://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=22519114&AN=115411635&h=TwrF1TBxXTXwReb7sBWpl0FQfTgxVvvDuBAz8gs2nZ%2fuwUCVUeh45XHOOlTgOqKmbmG2m3NgJfshQL2JYRpH4w%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d22519114%26AN%3d115411635

YFee ) b)La.CS¢f0 892 M,fujs)dﬁhsﬁwww,dbuwf‘w)f u‘ﬁ'ww%swd{w

[35] Feilizadeh M., Alemzadeh 1., Delparish A., Estahbanati M. K., Soleimani M., Jangjou Y.,
Vosoughi A., Optimization of Operating Parameters for Efficient Photocatalytic Inactivation of
Escherichia Coli Based on a Statistical Design of Experiments, Water Science and Technology,
71(6): 823-831 (2015).

[36] Thomas O., Burgess C., "UV-Visible Spectrophotometry of Water and Wastewater". Elsevier,
(2017).

[37] Sahiner N., Ozay H., Ozay O., Aktas N., New Catalytic Route: Hydrogels as Templates and
Reactors for in Situ Ni Nanoparticle Synthesis and Usage in the Reduction of 2-and
4-Nitrophenols, Applied Catalysis A: General, 385(1-2): 201-207 (2010).

[38] Sahoo C., Gupta A., Optimization of Photocatalytic Degradation of Methyl Blue Using Silver
lon Doped Titanium Dioxide by Combination of Experimental Design and Response Surface
Approach, Journal of Hazardous Materials, 215: 302-310 (2012).

[39] Li G., An T., Chen J., Sheng G., Fu J., Chen F., Zhang S., Zhao H., Photoelectrocatalytic
Decontamination of Oilfield Produced Wastewater Containing Refractory Organic Pollutants in
the Presence of High Concentration of Chloride lons, Journal of Hazardous Materials, 138(2):
392-400 (2006).

[40] Sakkas V., Calza P., Medana C., Villioti A.E., Baiocchi C., Pelizzetti E., Albanis T.,
Heterogeneous Photocatalytic Degradation of the Pharmaceutical Agent Salbutamol in Aqueous
Titanium Dioxide Suspensions, Applied Catalysis B: Environmental, 77(1-2): 135-144 (2007).

[41] Gupta V., Jain R., Mittal A., Mathur M., Sikarwar S., Photochemical Degradation of the
Hazardous Dye Safranin-T Using TiO, Catalyst, Journal of Colloid and Interface Science,
309(2): 464-469 (2007).

[42] Chen S., Liu Y., Study on the Photocatalytic Degradation of Glyphosate by TiO, Photocatalyst,
Chemosphere, 67(5): 1010-1017 (2007).

[43] Chong M.N., Jin B., Chow C.W., Saint C., Recent Developments in Photocatalytic Water
Treatment Technology: A Review, Water research, 44(10): 2997-3027 (2010).

[44] Lanao M., Ormad M., Mosteo R., Ovelleiro J., Inactivation of Enterococcus sp. by Photolysis
and TiO» Photocatalysis with H,O. in Natural Water, Solar Energy, 86(1): 619-625 (2012).

[45] Asghar A., Raman A.A.A., Daud W.M.A.\W., Advanced Oxidation Processes for in-Situ
Production of Hydrogen Peroxide/Hydroxyl Radical for Textile Wastewater Treatment:
A Review, Journal of Cleaner Production, 87: 826-838 (2015).


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Optimization+of+operating+parameters+for+efficient+photocatalytic+inactivation+of+Escherichia+coli+based+on+a+statistical+design+of+experiments%2C&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Optimization+of+operating+parameters+for+efficient+photocatalytic+inactivation+of+Escherichia+coli+based+on+a+statistical+design+of+experiments%2C&btnG=
https://books.google.com/books?hl=en&lr=&id=zgWqDQAAQBAJ&oi=fnd&pg=PP1&dq=O.+Thomas+and+C.+Burgess,+UV-visible+spectrophotometry+of+water+and+wastewater.+Elsevier,+2017&ots=n_BYJYYE2R&sig=JkJ20IFgQ1bOpbxIz5FaxTmYGkQ#v=onepage&q=O.%20Thomas%20and%20C.%20Burgess%2C%20UV-visible%20spectrophotometry%20of%20water%20and%20wastewater.%20Elsevier%2C%202017&f=false
https://www.sciencedirect.com/science/article/abs/pii/S0926860X10004898
https://www.sciencedirect.com/science/article/abs/pii/S0926860X10004898
https://www.sciencedirect.com/science/article/abs/pii/S0926860X10004898
https://www.sciencedirect.com/science/article/pii/S0304389412002658
https://www.sciencedirect.com/science/article/pii/S0304389412002658
https://www.sciencedirect.com/science/article/pii/S0304389412002658
https://www.sciencedirect.com/science/article/pii/S0304389406005474
https://www.sciencedirect.com/science/article/pii/S0304389406005474
https://www.sciencedirect.com/science/article/pii/S0304389406005474
https://www.sciencedirect.com/science/article/pii/S0926337307002093
https://www.sciencedirect.com/science/article/pii/S0926337307002093
https://www.sciencedirect.com/science/article/pii/S0021979706011325
https://www.sciencedirect.com/science/article/pii/S0021979706011325
https://www.sciencedirect.com/science/article/pii/S0045653506013932
https://www.sciencedirect.com/science/article/abs/pii/S0043135410001739
https://www.sciencedirect.com/science/article/abs/pii/S0043135410001739
https://www.sciencedirect.com/science/article/pii/S0038092X11004178
https://www.sciencedirect.com/science/article/pii/S0038092X11004178
https://www.sciencedirect.com/science/article/pii/S0959652614009408
https://www.sciencedirect.com/science/article/pii/S0959652614009408
https://www.sciencedirect.com/science/article/pii/S0959652614009408

