&

w3 9 CdS/g-CiNarGO o jemll (Sbdasue g yuw _
S 8503 31 T (6393618 309 & Shoe el

g}y cJlia |

_S.u).w

(euaa A u‘l‘ﬁu-‘}ﬁ leLSJ.G.d‘rLG ‘;Chd.absu.um
aa|36aJ3Ah.t

Al l ool 331 olKetils cynl sy ¢ onis 0g,5"

5 Gl oukid i o g dn ig s 4 CAS/g-CsNY/rGO b S jigalS ¢ it s 008
= 4 s . "

ot oS 05 9S50 Sn XRD ) oSG ] oLy oz 1 Cilirn (sla ST L

i ] odd gluls (UV-Visible) S~ iduld xasisis Sl 5 (FE-SEM)

It 13 Co Gl 3l i Sy 5T Dol anlllos b ot gy &g gl 60 IV 570

Sl OLti 39y fitim =y g STV it by (St eflln o 0 by Sz o5 PR DS S
Jyl iy 45 St ke I CASIG-CNYFGO w37 sl gl s 5 1S5S 75 o s re e 15> §
. . o . e . s 32l el ST ol&iils §
4’d.l;-A.,..G/..wL(.Lw/a}[uQ/ﬂwﬂX&W&&wwa/{Jﬁ.&(w‘;jﬂ w° . /%
il 53] oy VG LT G o/) g iU i 33 b ol oo 28l g ls cilé 2150 word 29,5 E
90 of ae a . . L X 9 i i £95 @
il s a8 3> Iz pH 5 ey g 335 0 Eab s iS5 i 59 3 JGUT 5 o ilis] 4 € =

) . | VA B 59 ssladmin
el (Ul 5 (orbos] (lolamn ] et 5 Lamn 5 oS ol s (5 U 5 55

IVFO-FIO) ;> Lls
St 3 i 5768 (s oS 3l g s LdS/g-CsN/rGO 184S kS

PYAF-F QY 1 Suig sl Lls
B i )85 0L

3 SUES YD 3y pw i
www.JICERS.ir
:C«élﬁ)) cub

VE<1/+1/14
b ey @b

1€V /¥/-5

DOR: 20.1001.1.17353351.1400.17.0.12.1

[ Downloaded from jicers.ir on 2028-03-27 |

dowio —
o1Vl SluS 5 jpdn sl 0sd piilolin] Cunyj s 4y Same o 1 sloosiy¥1 el 59,0 alio (1938039, (22 b
Gopls 5 BLS SH5 0 miliplye Glako & e 4k o) il mls b & @lo 2o b
0351 Tykee jbyd J) (Seigdsm sloisy b g (e ol ild dlen 1 Jglute il glo b, Sl oolitl [V V] 0900
Blo goge oS N oo walr 36 2 o B 51 Wmoa VT JUisl el o 5391 )b oliee Sl we e alesds) iz ol
Glag 3 plie 9 5ebs I sooan VT jpan sl 5250l (il Pluws alox | oud g 41l slooai V1 o 59
4 ab ey gmolienS] o] B 8l slalo ) [Y-0] cosl ond (Siglgn bl (sladgy cind & e f5 plio
Wlodd zolae (3ol slacyslod plois g psp DY gane 4 ST OlS5 S (055 50 plbatue p 2Ulg U
Sy S i 2 e o)l 5)Slos do3¥ o At atd iy gmeslieanT (slogig) Alox 5l 6y93db g8 (slaan B

o
o
=]
o
:
g
5
S
o
g
&
14
(o]
o

1€e0 iy W ajladds 1V 2)98 ly) Saslyw



https://dorl.net/dor/20.1001.1.17353351.1400.17.0.12.1
http://jicers.ir/article-1-424-fa.html
https://dor.isc.ac/dor/20.1001.1.17353351.1400.17.0.12.1
https://jicers.ir/article-1-424-en.html

[ Downloaded from jicers.ir on 2028-08-27 |

R: 20.1001.1.17353351.1400.17.0.12.1 ]

(o3 YO JVFY L) ol S yo y90 5| USiiio Al pos o5 sl i aSiy) &) dag b sl calio (20l guto 9 Miadlys
A ol Cgenl o oo, s ) Nsdie mtd Spe sy o6 & abbluyes 5 edlizel 13
o S Pk &S dtd Sye s cod Jlb (bluyes don I (9-CaNe) (81,5 2 y%5 (p)S g (CAS) Ludlgus pgredls’
5,8kas Sput ybiie 4y sl 03,5 ohan lacydgime b1y byl oyoblSsig clls ol Mg o — g,
2 gl o 15 5 S0 b bl 93 (2) i julai (dtedgr (sl lSaly (Slogill (slabloyess cpin ()93l 592
skt (elb iy dlan 1 {rGO) ] ably LialS g5 g (GO) dpusS1 38 [AVY ]| sl 48,5 & po0r camslio sty S (5
oy IS 53 ol S8 (] oY 5 98Ul Jl bl > 4 & At (6931 5598 (slaca j9elS A 5
stbond sl (o) 41 1) G-CaNa/GO (olgd o jopelS gy (o yiilylSen 9 SSlLub S o ol 0y — 9 iUl oS 550,
Cojoels £yl $gb Collad &S 2l LS @l W3S oy (S0 y98 o8 ) o] (g3l i eles 5 w08 A
Y] cawl CdS alls @ldgl 5l sYL Sy ye8 o CASIGO 5)Slos oS Wbl Cuwd dons (pl 4 9 Aiis s,y CAS/GO
oyb0 b Llg¥ o oldw Cojarals ags ;5 rGO 4 g-CaNa CdS jl ylojon odliiwl &5 bl s g o  Slabod cpin (aw)y )
G- 9 CdS) (3] sladisS (5,931 gig Cullad @ bigryo (slacugioms ) 3 (ol 3 gl 2ljlon (i 5l 68
CdS/g-CaNaIrGO ol o jguals’ siiw eyl yimghr 5l i ¢ s o 4 sb azidly by obgd o jouelS b g (CaNa
J2e olgis 4 S 5lbg o Sgm T glaie opl (slp 3o o) ()9l 558 3 )Shae (bl g Jloysgphed gy 4

ol 00 dalllas g bl (Sitiw ads jl obaw ool (65956 §565 cdlad g conl oas Gl s Y]

il ;T cullas —Y

O30 9 (loasi S1go —1—Y

ol 48,5 148 okl 350 (gilwpalls a0 5 Cuwl b dups S po S b 3l CojenelS i 53 odlatul 3y50 (olend dlge
Sy (28 aed (silog)ls <8 3l aoyd <Y (CIP) sl g e Jolone jd o Voo s ()55 S
L] 045

w5 L Panalytical- X'Pert Pro  Jas (XRD) WSSl axil ol oSiws jl odd jiw dlge olulid cas
10 35Uy L Zeiss-Sigma VP Jse (FE-SEM) (Jlise JuS (odngy (59,5] GgSng Sao CU (A= 1.5405 A, 40 KV, 40 mA)
ol 04 o3\l Shimadzu UV-2550 Jie (UV-Visible) 5 ye— jidisly3 yiogigdg il g KV

tldw S jgualS =YY

ans lp [V N0] Nus e Gl L8 sla y5)liS 3o GO 5 g-CaNa LCdS Jolis o jamelS odimd LSt (glin] cunss
V) e o b ojogd O = Jgilio Jele yid Lee Yo ;5 g-CaNa jdgy 5l p,5 +/) CdS/g-CaNa obgd o jguols
o a8Lsl ] 4 CAS 34 5l )5 o/ VD s g ol 005 o pounsd (Elma D-38687) Siigunl gl plos p3 adds Yo o
Sy 3 Ul glod o el VY e 4y Juobs (amuiliwgu .l a8 3118 Sgul ol Zlgol cod [0 4t ¥ e 4y g
b3 ;> ((Hettich EBA 8S) jouis yiilo bawgi (6 olaes il (o Sligw) .l 045 03500 (IKA-RH Basic2) ublise ojon
3 g 430 Yoo clod pd cslo ¥ e 4y L 5 Canl 005 S (Lol oyl 8 15) gl Loy wgumis 4o yd A
o 0 &l (S eflp €5 p5) Sy a8

Sl ey o1+¥ ol yor 4y CdS/g-CaNa jl p,5 + /0 latl .ol 0us s Jlo g lud Jigy & CAS/G-CaNa/rGO o ldw o jamels
Ml 4 Jols bgle ol osds o ypand Sigul gl plas p3 adds FO Sde 4 opg ol il Jue VYO ;5 GO
ol 031> &yl pwgmudas 45y VO (glod (o el VY e 4y g ol e Jeld yiidey b oy Jeo YO+ Jlo g i
A Jols ogedew ax 3 Ae glod (5 (0, Siis g Slo 5l byl jeue 5l s CAS/G-CaNa/rGO g jouolS !

1€e0 Jaaly W a)ladd 1V a)gs oyl dp\)n

Juishg s A [P



https://dorl.net/dor/20.1001.1.17353351.1400.17.0.12.1
http://jicers.ir/article-1-424-fa.html
https://dor.isc.ac/dor/20.1001.1.17353351.1400.17.0.12.1
https://jicers.ir/article-1-424-en.html

A v

S99 59 b losT —F—Y

Yoo quaY) (Spo 555 B Co8 g (blite (1jen (59 2 s93dlinssS (90 ) Sr93l is slastalef] O JS Billas
Jols llas (sl it youts b oniZS K 0 2 jome (g o 3 (28 slagge Jgbo i 52k olpan 4 plyl
PH < iolojl 1o 53 .l oads adllae (Y=VY) Joloxa pH g (+/V=+/2 g L) ,93JbI" Jlada (Y=Y mg L) g)ls adql clale
2 6 pdiged Cuwl 6333,5 wulas WTW-inolab yio pH (SeS 4 NaOH L g HCI (¥ go +/) (gla Jgles jl odlaiwl b Joloxs
RS agigigSed b e bl cllE y ad pbdl by Vel ol
ol 04 yeand (YVE M) eS80 i was j51o 0l 250 Jobo 5> (UV mini-1240 Shimadzu)

e

Juiishg o lda

Casle el

AT S

|mnmm|

L____l___;}-ﬂah.n

o9l 558 (slaialosl 3 b, e 1558358 5l gloolu (sl -} UK

o g oY

ouw yuw g0 (Ilwli—1-Y

NIV 3 (adls Sy dus CAS diges (gl a0 o0l dlgo s ) sl sl (gl ¥ IS XRD (slangSl ]
sl 53l b ilgus poradls jiw I (Sl a8 ol Vo= FOF o)l (JCPDS) g3 p0 )5 (gulate 01/AR° 4 FY/AY
Ol gl JBLs b sllgu poredls 4 g 1) YA 9 YO ) chind (slacSy jol Giman sl M Sy enSe
& bgsye cud i 4 YYIOA® g \WW/FA 3 Lasuie S 99 g-CaNa diged (gl (asls Sy VY] oy Cans o9 (gladeS
AV=ADYS aoyo )5 L aS Canl ond yalls g-CaNa (slaasY zgd5e Kilogyl (claog,S ¢ tri-s-triazine (classly
[V#] (JCPDS: YO-Y VYA a5 50 )8) 55 ¥6= VY/VV® 3 oadls Koy 2l ST 31,5 V0] 5y cdllae)CPDS
i j) Sl &S cal Jolis |y g-CaNa g CdS ol cladisS 4 bgsype slacSy olod CAS/g-CaNa (oligd o jguels
al oUg> CojemelS alie oSy (sl)ls CAS/G-CaNAIGO  pbidw Cujorels b (sow 5l .coml )] suelcutibge

2B Cajoals XRD (55501 )> (V0= VW/Y1®) 28T 31,5 (asls Sy 5ol pas 355 (glaomtd (i 41 oo Wil o
L 38ls )0 a8 bl YU Hlid 4 Lod Cou Jloysydud hgy 4CdS/g-CaNa b pledl 3 rGO 4 GO s v (swl Slgs o

1€e0 jly W ayladd 1V a)gs oyl



https://dorl.net/dor/20.1001.1.17353351.1400.17.0.12.1
http://jicers.ir/article-1-424-fa.html
https://dor.isc.ac/dor/20.1001.1.17353351.1400.17.0.12.1
https://jicers.ir/article-1-424-en.html

[ Downloaded from jicers.ir on 2028-08-27 |

O] sl (W clas)lsS 5l Jeols gl

_,\_‘__/L CdS)‘g-CsNerol
Iw CdSIg-CSN4
(001)

L . GO

(100)

Intensity (a.u.)
L

g-C3Ny

(220) (311) cds

10 20 30 40 50 60 70 80

2 Theta (degree)
0dds yidw sdiees XRD (slagSl-Y i

CdS el mjer call =¥ S ay o g bl oad 00l Lis Y S 0 obdw ¢ 0bgd (slacy j9u0lS FE-SEM ) glas

ow &S Cunl polro 35 -V Sl .l (asuie CAS/g-CaNa o jawlS ldle j> g-CaNa glaY clxiw (g9) p
ol 04 0349y TGO Gt bawgs (ol CujawlS sl 4> CdS/g-CaNs

200 nm EHT = 10.00 kV Signal A = SE2 Date:13 Feb 2022 ZE1SS 200 nm EHT = 10.00 kV Signal A = SE2 Date:13 Feb 2022 ZEISS
= WD = 4.9 mm Mag= 20.00KX  User Text E=A WD = 49 mm Mag= 2000KX  UserText=

CAS/G-CaNalfGO ,baws ujseals (0) s CAS/G-CaNa _oliss g jsels’ (L) FE-SEM g -¥ IS0

I llas YeomAr e nm zgo Job 0gaome )0 diged UV-Visible cads ¢ olidw CojarelS dcgion LU (655 oy ly
4 Cawl 0l 03] (pe3S (AMV)? = B(hv — Ep): dm ¢ ST doles lawgs dcgion b (65,31 jlde g ol 04 guoy i)l —F
[¥+ ] a3l o canls Sl B g (6V) dsgian 13 (555 )lake Eqg (V) ygish (555 Mo v il ol jlaie A dlasly oyl 5
Sl a5 ol odel Cawd 4 VA €V Hlaie v cawss p (A1)? Jges oLy sk 5l dsgion b (65,3 w0 —F JSb ollae

ol (Syo 595 Co5 CASIg-CaNa/rGO | exlisiw] culld )

! Tauc equation

[ DOR: 20.1001.1.17353351.1400.17.0.12.1 ]

11€e0 300 1 ojlaid 1V 2)gs 93l Srelyw aslibad



https://dorl.net/dor/20.1001.1.17353351.1400.17.0.12.1
http://jicers.ir/article-1-424-fa.html
https://dor.isc.ac/dor/20.1001.1.17353351.1400.17.0.12.1
https://jicers.ir/article-1-424-en.html

€00 Jal W ajladd 1V 2)9s oyl

50
4 ()
40 | Cors
3
53
o 30
3 g
< 2| a *
o
[}
10 | <
0 : .
1.5 1.7 1.9 21 23 25 200 300 400 500 600 700 800
ho (eV) Wavelenath (nm)

CAS/g-CaNAIGO 5,08 ST lsgas () 3 UV-Visible il () -F S

i O3 3 (559 3L 58 Cadlad (0 Y-V

O (yp2 b (Sye y95 €0 CASIG-CNAIGO gl Cujgrals Loy cymmolun 5ldg s Sgm 51 (65950618 598 Bl
sl 04 gy g Adlllae (St o83 I Sllos sl juie

Sl b 50y bptae St () 53 Johite (St sl Jdo 1 (3 V99 Jutind = 5 50S5Y (St J2o
@l VA% Jlo 37 (295 5 (gl b Gl o ygio 4 ol (opges Jgeyp &5 (St Jdo ol il (59518 358

A5 031 mrasd (595 (67950 $358 (slapitun

_dc _ kKC \
dt  1+KC ()
sy b oay¥T clale C gLmgt sy b odaw il Jsbs cub K minmgL asly b 2Ty ¢ pus ol K calasly ol 3

CowlmgL

blewly d> 2B, sdew o oS W0 s Vo) Jle j Jul)ls@gfdl%w, YAAM L )Jvox)wgu.gg JI
Do o Ayl ) Oy 4 ) daly bl Cpl Cod b 3)ls sy dilre (> WL 5

_ac _ kKC ¢
dt  1+KC+ZK;C; (v)
b b (sl o adgl clale Iy Co) Cuwl KCy plpp KC 4+ ZK;Cp oS 0358 by 55 Vo) Jlo o u;’;JI)KAnfl;,a)A—O;Jg
ac _ kKC v
dt  1+KC, (¥)

& . p— kK L . e whn & ..
el malyd (Rap = ) kan "ol s e 0485 55 o b
dc C
—— =kapC > In(2) = kgt (¥)
[Y\—Y\c] ML&L;O Ja.J).o c.,\.u\/—‘ 4».]9‘ cbale Li U“"Sb Cas wl) UT ) &S el J9| dw).a A sy dslxo )_itLv\c 4.]4»‘)
Pl ) Jgio 3 otte bl o Giales] 10 a0 (93000 5398 T3 St 1 (s (sl pito 285 adlls (gl
(0 JS5) Conl 0033 )5 oy oyt 51 S 5oy Canns t s 3 IN(CO/C) Ylag0d 5 Cunsl 0

! Langmuir-Hinshelwood
2 Ollis & Turchi

3 Al-Ekabi & Seropone

* Chan

3 Beltran- Heredia

¢ Apparent rate constant


https://dorl.net/dor/20.1001.1.17353351.1400.17.0.12.1
http://jicers.ir/article-1-424-fa.html
https://dor.isc.ac/dor/20.1001.1.17353351.1400.17.0.12.1
https://jicers.ir/article-1-424-en.html

[ Downloaded from jicers.ir on 2028-08-27 |

R: 20.1001.1.17353351.1400.17.0.12.1 ]

|
d

.~.L°."
wlve | ay [y alaly s ol ]y | o

’...“
sl s | s sl s s s | s e[V | A| 5] | Y| [CIPl(mgL?

O | | I [ I | I | R Y | [ L N | i | s | edo | -0 | +i0 | [Catalyst]o (L)
Wl a | v o |y ol s s ]| s pH

In(Cy/C)

10 3
x3 (@
81 s O
o7 P 2
- B - L -
9 i & > g
S 4 - & 23
= E
2
0 - 0
0 10 20 30 40 50
t (min) t (min)

PH (@) 5 55065 Jlaie () eg,ls asl clale (Gll) Gilise jyolio sl3) ayt oo s IN(CO/C) Jlsgas -8 JSi5

gl Clale Cond b Uy i 45 39000 ot iz O UKD 3 0l ) Sla)laged 1SS e g ]
118 olos e Jgb )3 (Slles (sla ol )b caliseo ydlie <ljl & (IN(Co/C)) caliseo cilland )3 ] cdalé 4 puaolS glég poons
o3 i1y Clale b paditns job & STy Cas o (Jol aiye Sl jiiSly > Al 4y dagi b ol (s (695U g9
958 $gd Bla Sy Cas s paliaane Sty (xo 4 Jgl adpe and Je 1 4] yd St (g pm 1 el canlize
el o 0313 LS ey ol g Slles (glapiio 15 IS5 3 sl ol clale 4 Sgw

1 aibe LialS o adgl Clale Ll L gl (05l gigh (Bl cas s 395 g0 dlisMo all -5 IS5 jl a5 jghailen
— 30 155 S L 5 005 Jsbeo 5, 4 S 555 slocisih 98 LnlS & osie 5, adyl Cale idl s
IV] ol b 55 b b 38155 5 (s (i bl gn il oty i

Sy g oo Gl e 51 1 oS IV B IV S ol Jake ul8) S 5550 iMoo = S las
Ol38l o5l Jlade Liali8l b s g oI5l Lol s el oad Cas g iS4y i 5o 3BT e 5t il 38l
S Ll b om 3 oS sl G g5y clapsiss i Gl il g 493l maw g9y Jib claolSyls slass
Oledily 2alS 4y joxie o3BT Hlade 5 5 ke (Rl boe BRI (29)> oS 5 Blo (e Al A5 08 = y9 xSl
s ) 5 Jb loolSyls sl g 03Bl 3 0 gls ol 4 lgiie |y o] s 48 Cansl 00 psasliaS gl yoms bl
D]l cons Jled sladisS algr yials

oo el st Sl 4 )5 SlapH 4 G (55 Lo )3 (493U g sl Co g ol g =5 JSS ell

1€e0 Jaaly W a)ladd 1V a)gs oyl Sae



https://dorl.net/dor/20.1001.1.17353351.1400.17.0.12.1
http://jicers.ir/article-1-424-fa.html
https://dor.isc.ac/dor/20.1001.1.17353351.1400.17.0.12.1
https://jicers.ir/article-1-424-en.html

A v

s pH (S e3l51 j) sl (PKa) Sige 5] sladgSdg0 g (PHpz) Coorels o 2 Jsloo PH 58T (23 iz (Lol
2 Cojesals paw (oSl b aST dme cpds Cowl pHRze= V/Y &S Cawl 00 polae CAS/g-CaNa/rGO ujarelS youo )b
asdly VO] cowl & il CpolaS gldg o PKa jlade a5 Sloul |l bte 9 Cute ciy 4 oUW ¢ ol slalae
9> sl gSge (b S35 5l lo e jorels’ e a9 ol 5lg w005 L9 (Sl JoSge ( (Selinly il
Sgnd ladsge g Cujonels (ke aw (yn (Selinlg il asdly opizman 298 oo (sl slalaze 3 593 o
Wl s9y8 o5 Cunl (Jbyd ol 900 U a2 g)ls slasse Gl Sl Ble (WB slalaze )3 91> 0ud
e )3 Cojels Cute ghaw )3 elaS gldg pa 0ad Ligignd slasse 6 he o cage (Slinlg sl

[YV OF] sl ond ()15 5503 (slayg5IUT L pasliS glog yes (693U 9598 Bl )3 (ppliie gulis 948 oo

Juiischg il lda

05
0l (&)
T ool
£
2 02
-~
0.1
0
2 4 6 8 10
[CIP]; (mg L)
15 = - 05
12 | € 0.4 } (<)
T - 0.3074
;;; 08 | 981 E o3f 0.2587
E 02154
L= = 1884
s 06| 2 02} o015
£ 0388 & E
03 | 01083 04 |
0 : ; 0 T —
3 5 7 9 11 01 03 05 0.7 09
pH [Catalyst], (g L)
S5l 5558 )8 S ps ol 2 PH () 5 55U ke (©) eg)ls addsl wdale () 36 -7 U
S5 —F

o wdlise (ST L plwlid I w9 Cwl ond s Jloyigyin oy 4 CAS/g-CaNa/rGO  olidw o jaumls
2 Sl oyt (1B )l skt sl 00 (i (Spe )9 CoB pmlaS slig s Bl ) (] (603U gis3
Gl oS ol 031 Ui ol el 0sd plowl 399 i — 15030 e b Stiw Olalllas ¢ 65956 45118 s o
OB 55 slacsis dgis (kS 4 ol |y ol J3 45 3l egSne s ol adyl Cale Gl3EI L g ls Bl sy o
Y 31 e3US Jlade o8l aST sl 0 polae Cpizmed 31> G 0 y2 — gl W) g5 ialS cdon )3 g Jelore 950
195617 Jlade 50 duome 4ol 8l g 39 oo Bla Cas yur a8l &y oo w0 yi — 0 Sl W g8 sy iol38l L 4y - /Y g LT b
Blo Ce g o Cul 03l L pH 1wy g oo oy ialS el o3 UK @lyd ud (gladolsT Jleas] s> &
o 3 OpolS gldg pw 008 K55 03 o Jsse (65 he Qo I @ (15 Lz )3 (S gldg s (655U 5558

ol (U8 g (gl lalame I 5 Cilpe 4 o jrels Cute

Slaoley ddal (450 295 Jpe 9 COT g 0dd Fiw Cujonels bawg (ppslaSglig o (695U 59 Bl (Vb s

1€e0 jnaly W a)lai |V a)gs gl &



https://dorl.net/dor/20.1001.1.17353351.1400.17.0.12.1
http://jicers.ir/article-1-424-fa.html
https://dor.isc.ac/dor/20.1001.1.17353351.1400.17.0.12.1
https://jicers.ir/article-1-424-en.html

L

[ Downloaded from jicers.ir on 2028-03-27 |

@"é )45

SISl 3905 walyd gl a5 dnly e g Slidos ¢ pole dnly oMl ST olKiisls 511y 565 515,38 ol e o B i g3

Al o pMel 2Bkl g ale

&1y

M.F. Chaplin, Water: its importance to life, Biochem. Mol. Biol. Educ. 2001, 29:54-59.

Tijani JO, Fatoba OO, Petrik L. A review of pharmaceuticals and endocrine-disrupting compounds: sources,
effects, removal, and detections. Water, Air, & Soil Pollution. 2013, 224:1-29.

S. Bhatia, S. Devraj, Pollution Control in Textile Industry, WPI Publishing, New York, 2018.

Song Q, Liang J, Fang Y, Cao C, Liu Z, Li L, Huang Y, Lin J, Tang C. Selective adsorption
behavior/mechanism of antibiotic contaminants on novel boron nitride bundles. Journal of hazardous
materials. 2019, 15:654-62.

Hernandez FE, Calisto-Ulloa N, Gomez-Fuentes C, Gémez M, Ferrer J, Gonzalez-Rocha G, Bello-Toledo
H, Botero-Coy AM, Boix C, Ibafnez M, Montory M. Occurrence of antibiotics and bacterial resistance in
wastewater and sea water from the Antarctic. Journal of hazardous materials. 2019, 363:447-56.

Poyatos JM, Muiio MM, Almecija MC, Torres JC, Hontoria E, Osorio F. Advanced oxidation processes for
wastewater treatment: state of the art. Water, Air, and Soil Pollution. 2010, 205:187-204.

Bora LV, Mewada RK. Visible/ solar light active photocatalysts for organic effluent treatment: Fundamentals,
mechanisms and parametric review. Renewable and Sustainable Energy Reviews. 2017, 1:1393-421.

Xu Q, Zhang L, Yu J, Wageh S, Al-Ghamdi AA, Jaroniec M. Direct Z-scheme photocatalysts: principles,
synthesis, and applications. Materials Today. 2018, 21:1042-63.

Fu J, Chang B, Tian Y, Xi F, Dong X. Novel CsN4—CdS composite photocatalysts with organic—inorganic
heterojunctions: in situ synthesis, exceptional activity, high stability and photocatalytic mechanism. Journal
of Materials Chemistry A. 2013, 1:3083-90.

Cao SW, Yuan YP, Fang J, Shahjamali MM, Boey FY, Barber J, Loo SC, Xue C. In-situ growth of CdS
quantum dots on g-C3N4 nanosheets for highly efficient photocatalytic hydrogen generation under visible
light irradiation. International Journal of Hydrogen Energy. 2013, 38:1258-66.
QianL,HouY,YuZ,LiM,LiF, SunL, Luo W, Pan G. Metal-induced Z-scheme CdS/Ag/g-CsN4 photocatalyst
for enhanced hydrogen evolution under visible light: the synergy of MIP effect and electron mediator of Ag.
Molecular Catalysis. 2018, 458:43-51.

Tong H, Zhan X, Tian X, Li J, Qian D, Wu D. Understanding the energy level matching relationships between
semiconductor photocatalysts and organic pollutants for effective photocatalytic degradations. Journal of
colloid and interface science. 2018, 526:384-91.

Xiang Q, Yu J, Jaroniec M. Preparation and enhanced visible-light photocatalytic H2-production activity of
graphene/C3N4 composites. The Journal of Physical Chemistry C. 2011, 115:7355-63.

Khan ME, Khan MM, Cho MH. CdS-graphene nanocomposite for efficient visible-light-driven photocatalytic
and photoelectrochemical applications. Journal of colloid and interface science. 2016, 482:221-32.
AttariKhasraghi N, Zare K, Mehrizad A, Modirshahla N, Behnajady MA. Achieving the enhanced
photocatalytic degradation of ceftriaxone sodium using CdS-g-C3N4 nanocomposite under visible light
irradiation: RSM modeling and optimization. Journal of Inorganic and Organometallic Polymers and
Materials. 2021, 31:3164-74.

Sepahvand H, Ghasemi E, Sharbati M, Mohammadi MS, Pirlar MA, Shahverdizadeh GH. The magnetic
graphene oxide/NHC catalyzed aerobic direct amidation and cross-dehydrogenative coupling of aldehydes.
New Journal of Chemistry. 2019, 43:16555-65.

Chai Y, Lu J, Li L, Li D, Li M, Liang J. TEOA-induced in situ formation of wurtzite and zinc-blende CdS
heterostructures as a highly active and long-lasting photocatalyst for converting CO 2 into solar fuel.
Catalysis Science & Technology. 2018, 8:2697-706.

Kameli S, Mehrizad A. Ultrasound-assisted Synthesis of Ag-ZnS/rGO and its Utilization in Photocatalytic
Degradation of Tetracycline Under Visible Light Irradiation. Photochemistry and Photobiology. 2019, 95:512-
21.

Palanivel B, Lallimathi M, Arjunkumar B, Shkir M, Alshahrani T, Al-Namshah KS, Hamdy MS, Shanavas S,
Venkatachalam M, Ramalingam G. rGO supported g-CsN4/CoFe204 heterojunction: Visible-light-active
photocatalyst for effective utilization of H202 to organic pollutant degradation and OH radicals production.
Journal of Environmental Chemical Engineering. 2021, 9:104698.

Dorraji MS, Amani-Ghadim AR, Rasoulifard MH, Taherkhani S, Daneshvar H. The role of carbon nanotube
in zinc stannate photocatalytic performance improvement: experimental and kinetic evidences. Applied
Catalysis B: Environmental. 2017, 205:559-68.

Vorobiev AK, Menshykau D. Kinetics of photochemical reactions in optically dense media with reagent
diffusion. Journal of Photochemistry and Photobiology A: Chemistry. 2008, 199:303-10.

Behnajady MA, Modirshahla N, Hamzavi R. Kinetic study on photocatalytic degradation of Cl Acid Yellow
23 by ZnO photocatalyst. Journal of hazardous materials. 2006, 133:226-32.

Behnajady MA, Modirshahla N, Daneshvar N, Rabbani M. Photocatalytic degradation of an azo dye in a
tubular continuous-flow photoreactor with immobilized TiO2 on glass plates. Chemical Engineering Journal.

[ DOR: 20.1001.1.17353351.1400.17.0.12.1 ]

y#

1€e0 Jaaly W a)laids 1V )98 oyl Srshyw aslibad



https://dorl.net/dor/20.1001.1.17353351.1400.17.0.12.1
http://jicers.ir/article-1-424-fa.html
https://dor.isc.ac/dor/20.1001.1.17353351.1400.17.0.12.1
https://jicers.ir/article-1-424-en.html

\‘ooM\“OM\VDmO ‘

(24]

[25]

[26]

(27]

2007, 127:167-76.

Daneshvar N, Rabbani M, Modirshahla N, Behnajady MA. Kinetic modeling of photocatalytic degradation of
Acid Red 27 in UV/TiO2 process. Journal of Photochemistry and Photobiology A: Chemistry. 2004,168:39-
45.

Malakootian M, Nasiri A, Asadipour A, Kargar E. Facile and green synthesis of ZnFe204@ CMC as a new
magnetic nanophotocatalyst for ciprofloxacin degradation from aqueous media. Process Safety and
Environmental Protection. 2019, 129:138-51.

El-Kemary M, EI-Shamy H, El-Mehasseb |. Photocatalytic degradation of ciprofloxacin drug in water using
ZnO nanoparticles. Journal of Luminescence. 2010, 130:2327-31.

Aghdasi S, Shokri M. Photocatalytic degradation of ciprofloxacin in the presence of synthesized ZnO
nanocatalyst: The effect of operational parameters. Iranian Journal of Catalysis. 2016, 6:481-7.



https://dorl.net/dor/20.1001.1.17353351.1400.17.0.12.1
http://jicers.ir/article-1-424-fa.html
https://dor.isc.ac/dor/20.1001.1.17353351.1400.17.0.12.1
https://jicers.ir/article-1-424-en.html

Yl \

Synthesis and Characterization of CdS/g-C3;N4/rGO
Composite and Evaluation of its Photocatalytic
Performance from Kinetics Perspective

Juishg iy O

Mohsen Qrajhdaghy', Ali Mehrizad>", Parvin Gharbani®, Gholam Hossein Shahverdizadeh?

'Department of Chemistry, Science and Research Branch, Islamic Azad University, Tehran,
Iran.
’Department of Chemistry, Tabriz Branch, Islamic Azad University, Tabriz, Iran.
3Department of Chemistry, Ahar Branch, Islamic Azad University, Ahar, Iran.

* mehrizad@iaut.ac.ir

Abstract: In this research, CdS/g-CsN; /rGO ternary composite was prepared by
hydrothermal method and characterized using various techniques including X-ray
diffraction (XRD), field emission-scanning electron microscopy (FE-SEM) and UV-Visible
spectrophotometer. The photocatalytic activity of the prepared composite was evaluated
from kinetics perspective by studying the removal of ciprofloxacin antibiotic under visible
light. Kinetics studies based on the Langmuir-Hinshelwood model showed that the
photocatalytic removal of ciprofloxacin by CdS/g-CsN4 /rGO follows the first-order kinetics
model. It was found that the removal rate decreases with increasing drug concentration. In
addition, by increasing the amount of catalyst from 0.1 to 0.7 gL?, the reaction rate
increases and further increase of the catalyst leads to a decrease in rate. The effect of pH
showed that the photocatalytic removal rate of ciprofloxacin at neutral medium is much
higher than acidic and alkaline conditions.

Keywords: CdS/g-CsN4 /rGO, Ciprofloxacin, Photocatalysis, Kinetics.
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