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This research aimed to study sonophotocatalytic degradation of Reactive Orange 16 dye
(RO16) by MgO/g-CsNs@Zeolite nanocomposite. MgO/g-CsNa4/Zeolite nanocomposite
was synthesized and characterized using the following methods: X-ray diffraction
(XRD), fourier-transform infrared spectroscopy (FTIR), field emission scanning electron
microscopy (FESEM), energy dispersive spectroscopy (EDS) and dot mapping. The
synthesized nanocomposite was used as a photocatalyst to degrade RO16 dye aqueous
solution. The tests were performed under UV light and ultrasound irradiation. The effect
of main factors on the removal of the dye, such as reaction time, solution pH, initial dye
concentration, and nanocomposite dosage, were investigated. Results demonstrated that
the percentage of dye removal was increased by raising the reaction time, the solution
pH, and nanocomposite dosage and decreased by increasing the initial dye
concentration. The maximum removal percentage reached 72.36 % at a reaction time of
50 min., pH of 10, initial dye concentration of 10 mg/L, and nanocomposite dosage of
0.25 g/500mL.

*Corresponding author: p-gharabani@iau-ahar.ac.ir

_@
This work is licensed under a Creative Commons Attribution 4.0 International License


http://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/1735-8779
https://portal.issn.org/resource/ISSN/2383-2169
https://dorl.net/dor/20.1001.1.17358779.1401.16.2.5.9

o, #
A L{ub;(:"
WWW.CSL.ICIC.aC.IT s (ow giwd

Journal of Color Science and Technology

62908 9 liios yosle ljo 1P1=IYY Y (1F1) N5 /S (3 P WWW.jest.icre.ac.ir
S5, olSinmgs ¥( )“ )L"S)B.SPSI‘G‘J‘ ) g
’ gy o £g
3T (g

3 el Lo YV 30,8 il (61355 6595 1935 (g0l 8 o )55 anllia
MgO/g-C3N4 @Zeolite <o jg.0l5 45

T olblb ol 0,25 b yE (g 990 LES 50 dand | 2uid pled!

YYONEOND ¢ s Gooio « iyl pl ¢yl o codluol ol3T o8l ¢ jal aly o g 5 (13 0SS ¢ o cmsdiges 09,5 (2578 (sgzeiils -
YVONEOND & Bgoio oyl pl ol o codlaol ol5T olKitils ¢yl aly ¢ cwiige g (o8 0SS ¢ conds (cmsdigen 09,5 ¢ Lokl Y
YYONEOND s By oyl eyl ¢ codlaol ol5T ol ¢ ,ml sl il pole 0aSils  onds 09,5 ¢ Luilo ¥

YYONEBOND S Gy oyl ) eyl ¢ coduol ol3T oKl ¢,ml sl el pole 0aSitils « conds 09,5 ¢ Lokl _F

PR S Wlio ol

. — . . . . ;e Ay i
L(ARST) TV jo)d el [155) (5557 13 plbTS (308 sy (oos) o Gndiond (0] I St A
VFe e BY e icdl o s

u_uj,...olryb ‘d—r"””u—-’/)) 'J}_j MgO/g'C3N4@ZeOI|te u__tjja..olr}.;/;j/ oola_/ \VE- '/V/Y9 u-")""b @)b

Lfm_«ugﬂ...b ‘(XRD) uu.(t/}.ﬂ“).ﬂ L)""//'" L;[‘bo&wd L} oy\.w)_‘.‘.w MgO/g-C3N4/ZEO|Ite V. \/PIY’ é...lj;..ﬂl g A o yid 4
(FESEM) (lices fomooS (g (98] 95y Koo «(FTIR) o8 1 )59 ook WYB-AVYA : ol LLs
i C jaalSyil .  lolis Dot mapping 5 €DS) (55,7 iy o5 Kews il TRAY-VAZR 2 (Seig Sl Lo

o5 ol sla Jobma po TV o o] S o sl 50 1o s 00 Oie 00 o 50 1001.1.17356779.1401.16.2.5.9
PH 5Ty e ol Gy o iy 0 i o < 15 4y ool ol s UV

Aoy 50l i gl A sy o ol o 5 Ty 4] Sl o fplono (gl sleely
Sl U g inlis] CaalS gl yludo g Jalomo PH o iiSTy oloj Liolisl b Sy S MgO/g-CsNa/Zeolite = 59alS ol
PH adds & LiaSTly Hloj o Bds dw,0 diciin b o LiolS ) 4yl cblé G5 956l gl )

TV 508 sl 1355,

Ov vy oy 50 VO g SIS e g i o o5 oo )0 Ky sl Cilé o)+ plmo .

ity Loy VEIE 4y o) Lo

*Corresponding author: p-gharabani@iau-ahar.ac.ir

_@
This work is licensed under a Creative Commons Attribution 4.0 International License


http://creativecommons.org/licenses/by/4.0/
https://dorl.net/dor/20.1001.1.17358779.1401.16.2.5.9

1 #Y

MgO/g-C3Ns @Zeolite s 592015936 jl 0 3Lkl by Y'Y 053 Sl (31353 (5995 9 34Ul (Sigaol pd s y55 Aslline / YilSed 9 (55 el

energy

hv

oxidation

Figure 2: Advanced oxidation process.

AP (26 95T, 951 ) 3 G Sem 103 00l o

0 s e > (55— 95l S Pl o> o
o5 laie diiiy 45 00,5 o, AQ/AQGIVO/AGVO03/GO
D] et saslecusa, Aoy AYLEY vg0 0 V8 o6l S,
chitosan-fly ,y-a> 01, V8 26,6 5, Six ol Kan 5 olgl>
oo, YY) iSTas a5 wo S axllles ash/FesOs (CS-FA/FesOa)
S5, a5 G 4 il Kes 5 olsssle DY ws i S,
Ao byl )l 0 a5 auss sy poadiny ails jogy 5l colaul L VE iy
B> 4 i 5 oS Y a5 U ke 5 akds ¥e ules oy PH=Y
5 i)lS.;,..\_g UV Dyl ozl cows V8 =3l S5, 2oy AF
Lysinibacillus sp. 35, oaiSa 325 (6,55U 5l eolaiwl b il Sen
AD 4 wilasls y V8 (20,0 ) (So5elam o5 o, 4 RGS
wla Sy sl 38 slaarsSTel [V F] as Bis T 5l s o
LT o055 4isT 5l b Sig el 5 el iy Ll o3l 4y o i
Y )l o o s S sl A5 e oS S Joa> B
5 blite (595 (S S ol e S Rl
3 ooliwls g0 5518 slaauST 51 1VO] Sl sla S5
o2 5ie SmeST 352 pU 1 250 20Tl 0 (695000 sl
Pls YL 695 Sl (30l )ls Lo 4 a8 Canl Bl jod S
Sl oLy 5551 by SIS Ml (S (Sl imes
S YL o35l g (s (gom pue Cuale (090 SueBy ) VL
DVF] ol az 935150 Sl (5558 6,956 sloaT 3 55 Lays 2SI
oanTs o ol 5l osliul s wod i (65,50 ol cdlss L
5 =k sl 60l Sl mizmen 090 o0 (559 (5593 IL
&5 B 5 jien (5,95 Cudlad (gl a5 (558 (sl 55U ags
D (S0 555 (P ) (o 4l Sl 4y B a5 5SS

1- Hazizadeh Fard
2- Jawad

3- Malakootian
4- Bedekar

doddio =)
00 B 55 gmdue S vga 0 AVl ez 0 Ky adgs
5 3Ll o> “5.';;%\)] Slge adgi uas sasie mlio )0 4 04 oo
sleanld o oS 5 ol Brae Dgd g0 Byas >l mlios
45 358 (K Slacoly 5l 63k e w4 e (S
ol IV el dasecans s Slelyll 932 Ll ael S g e avias
0ld) logzge Ol g 00l S jlasre Gyl ‘_,;ojﬂ el s,
5551, slal3Ss, I¥] wslasl o s a0 1) Sllges ¢ lagyLudl 51 el
a5 Wil oo )l (oras LS, 5l ot S 551 L L
ClaliS,) aen 5l g i (59,00 alfge Wigm S, Jele lyls
Jds 551 slass, Y] ssns ol lio j3 0,15,
i lyisan Gl @ pdays s Ol o Y cublo
Lacks, ol wasiloads aslit >l mlio slaolay SLS 5
Sl 1555, [-0] aisS slom) ey EMSin g Wigs s S5
S50, ] B ,0 00 xS ek 4 aS (v JS&) (AR3T) YV 50,8
LJ?‘A)S Lgl)‘d \n% )_A).‘) Ju_.u.:‘ &_:) éj_w‘é_n oolaiwl C.) 9 M)J‘
Jsb 5 059 OVEFE Jgy Sga )35 CraH1aNaNazOsS2 lioss
[5-V] siboo yogl VY o] aicis zge

(232) Susd sloghy) Jd 5l (alise adar gl b,
(55 0 ) (alooad (o 90aST la g oS Slasb,
ekatedy 0,8 g S Sl (bt s iy ot oS sla b,
ool js 050, [A-A] )1 0925 mlio sloclay jI S5, i
by 658 595U (Sgald wnl Gulul byt ol ST
slom) pace izman 5 YU Jleas LS s 4 (5318 slaasns]
=95 Jalse 5 I slaoa VT Bi> 0 a5l sla Sog]l
l_g PPN U"HL ‘LQMT)B U"‘ )lSB)Lw o M; )‘)3 o).oj 4}53))9.0
Sl 5 gl B lsel jpa> 50 oladass osle 4 rare oe Jsbo
ol Coloe 0l 4 cd b ol Sl g, asdl KsSilp
30 oS g 000 sl JLSGoly o dgy cely g =Sl S Sl
55 st 25 oo 3 00y ol o5 055 0 o] sladaee
Iyl (v o) wis 5 e JT slooas¥T o 155 G 5 0515595

SOaNa

H v )

N
HsC HoN
_§O S 03N a

YV 50,8 sl K (JeSge jLislo ) S0

Figure 1 :Molecular structure of acid red dye 37.
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Figure 8: The effect of the amount of nanocomposite on the
sonophotocatalytic removal of acid red 37 dye; Color
concentration=10 mg/l; pH = 10; Time 50 min.
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Table 1: Comparison of the efficiency of different photocatalysts in removing different colors.

Sn0,-Zn0O QDs/g-C3N4

MoS,/g-C3N4/Al,05 CcVv
Ag/g-C3N,4 MG
CNTs/pg-CN RhB
g-CsN4/ZnO MB
CuS-g-CsN4/Ag RhB
5% g-CsN4/LaFeOs RhB
g-C3N4/Fes04/AgCrO, RhB
g-C3N4/H-ZSM-5 MB
BisOsBra/ g-C3Ny RhB
20 K-CN/BiOBr RhB
Cds/g-C3N,4 RhB

Ti- g-CsN, RhB
TiO,/ g-C3Ny RhB
g-CsN4/DE MB
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