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Effective removal of Acid Blue 113 dye using magnesium oxide-based

nanocatalyst in photocatalytic ozonation process

Nadia Garivani, Naz Chaibakhsh*, Fatemeh Bagheri, Reyhaneh Rahimpour
Department of Applied Chemistry, Faculty of Chemistry, University of Guilan, Rasht 41996-13776, Iran

Abstract

In this study, the photocatalytic ozonation process was used to remove Acid Blue 113 dye from the dye solution. The catalyst
applied in the process was the three-component nanocomposite Fe20s/MgO/MoS2, which was synthesized by hydrothermal method
for the first time, and then identified by various methods. To analyze and optimize the parameters of the photocatalytic ozonation
process, response surface methodology (RSM) was employed using the Box-Benken design. The results showed that time, pH and
amount of the catalyst are the influencing parameters on the dye removal, and the optimal conditions for these variables for a dye
solution with concentration of 25 mg.L™, include pH 2.27, 8.6 mg of the catalyst, 0zone concentration of 0.2 mg.L%.h"%, at 26 min.
Under these conditions, 99.3% of the dye was removed by the proposed process. In addition, the nanocatalyst showed high
reusability and stability (0.92%) after eight consecutive cycles of use in the process. According to the results, the synthesized

nanocomposite can be used in the catalytic ozonation process to treat industrial dye-containing effluents.

Keywords: Photocatalytic ozonation, Acid Blue 113, Magnesium oxide, Three-component hanocomposite Optimization
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Figure 1: Chemical structure of Acid Blue 113 dye
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Figure 2: FT-IR spectra of (a) Fe203/MgO and (b) Fe20s/MgO/MoS; nanoparticles synthesized in this study
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Figure 7: Correlation diagram of the experimental responses and responses predicted by the model in the
photocatalytic ozonation process
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Figure 8: 3D diagram of the interaction effect of time and pH factors on the removal of Acid Blue 113 dye during

the photocatalytic ozonation process
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Figure 9: 3D diagram of the interaction effect of pH and catalyst amount on the removal of Acid Blue 113 dye

during the photocatalytic ozonation process



G

o éﬁé@oﬁoé\& AN B s

R

£, IV b ol adale iolial b cel oads ools HLas WIY ol al (1555, Bds (g9, o) Jlake g PH lej o2 1YV S35 o
Lol s ol o cwl onds adgi JewS's joun sla JISGal) ol ie (al38l do a5 sl cpl sl go ol 331 SO Bis el id 5
Slp goyws ;0 Ky sle Jsg0 olawd ¢ (gLdl o) o5l ags Jlade ol 51 5L polie )0 098 co peuSle Bd> lendl
eizmed g 0dd 4525 Ol g (y5eaST 4 oole (ol 3l bl Gl b ogdle 4 s (BT JenS g0 slo JUS00l, b STy
sla JBool, als el ol v 5l G 9o (nlple aies (oo STy 000 b g e sl JenSg 0 sla JS00,

el oads Jols o3l el s yid s m S ¥ e s YIVO B Y 1y pH s i e u VL (V0) 095 o oS o

100
75
50 4%

T b S 8 ey e 2,
25 R R R AL LA TRR 2%
R AR AR A AR A AL AT LA

LR AR R0

LR

2

Dye removal (%)

i
L LAT LRI ALK
LR AR IR AR LRI
YA
R

0.40

Ozone dose
(mg/L.h)

956 5558 55 03l sl B (b VWY sl sl I35, Bo (55, 2 il slke s PH Blie 51 gams aw lagei 1)e S50

Figure 10: 3D diagram of the interaction of pH and ozone dosage on the removal of Acid Blue 113 dye during the

photocatalytic ozonation process
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Figure 11: 3D diagram of the interaction of time and catalyst amount on the removal of Acid Blue 113 dye during the
photocatalytic ozonation process
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Figure 13: Comparison of different methods in the removal of Acid Blue 113
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