/x

Minisry of Science, Research and Technology
Institute for Color
Science & Technology

available online @ www.jcst.icrc.ac.ir
Journal of Color Science and Technology, 16, 3(2022), 225-236

—
e
¢
A (glos r:"
Joumnal of Color Science and Technology

WWW.jest.icre.ac.ir

Article type: Research article
Open access

Investigation of the Effect of H3PWsMosO40/g-C3N4 Photocatalyst in the
Degradation of Rhodamine B Dye Under Visible Light Irradiation

Razieh Nejat

Chemistry Department, Faculty of science, Kosar University of Bojnord, P.O. Box: 9415615458, Bojnord, Iran.

ARTICLE INFO

Article history:

Received: 13-08-2021
Accepted: 02-01-2022
Available online: 11-12-2022
Print ISSN: 1735-8779
Online ISSN: 2383-2169

DOR: 20.1001.1.17358779.1401.16.3.5.1

ABSTRACT

Keywords:

Graphitic carbon nitride
Keggin

Photocatalyst
Rhodamine B

Visible light

This work has fabricated a nanohybrid catalyst containing H3PWsMo0sOa0
heteropolyacid supported on graphitic carbon nitride (PWeMos/g-C3sN4) via a facile
approach. It was developed as a highly active and stable photocatalyst for cationic
Rhodamine B dye degradation under visible light irradiation. Graphitic carbon
nitride (g-CsNa4) is an emerging metal-free catalyst and has attracted considerate
research interests in photocatalysis. Compared to pristine g-CsN4 and pristine
H3aPWsMosO40, POMs modified sample (PWsMoes/g-C3Na4) demonstrated enhanced
efficiencies in the photodegradation of rhodamine B dye under visible light
irradiation. Also, PWsMos/g-CsNadisplays higher photocatalytic activity under visible
light irradiation for the photodegradation of this dye compared with PW12/g-C3N4 and
PMo12/g-CsNa. The influence of reaction parameters such as time, the dependence of
degradation on the presence of the catalyst and light irradiation, pH, and the
photocatalyst's reusability on the degradation yield have been investigated. The
catalyst showed high photocatalytic activity for the degradation of cationic
Rhodamine B solution ata concentration of 20 ppm in pH=3 under visible light
irradiation.
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Table 1: Specifications of the cationic dye rhodamine B.

Molecular Molecular Do (M) Chemical
Weight Formula max Name

479.02 C2sH31CIN,O3 550-552 Rhodamine B

B oralogy 13,5 oole oleands jLislu 1) &
Figure 1: The Chemical structure of Rhodamine B dye.
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Figure 2: Schematic representation of the synthesis of PWsMog/g-C3N4 nanohybrid.
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Figure 5: SEM images of (a) g-C3N4 and (b) catalyst.
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Table 2: Optimization of rhodamine B dye degradation with a concentration of 20 ppm under visible light irradiation.
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Figure 8: Effect of solution pH for degradation of rhodamine B dye in
the presence of PWgMos@g-CsN.
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Figure 7: Effects of light, catalyst and (light + catalyst) to degrade
rhodamine B dye.
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Table 3: Comparison of the results of the current work with the results of similar articles on the degradation of rhodamine B dye

Entr - amount source of light Volume Initial Time Yield
y Y (gr) 9 (ml) concentration (min) (%)

A 400 W high-pressure

PW6Mog/g-CaNs Hg Lamp (A max D 546.8 nm) 20mg/l
B eyt A 500 W halogen lamp
2 PW1,040/ anionic 0.25 (equipped with a 450 nm cut- 2.5 60 0.02 mM 240 95 >
exchangeresin off filter, visible light)
Y~ 1.25 x12x A 125 W high-pressure
3 PW.,-SiO; film mm  Hglamp(umoxD3132am) 150 1mMm/ 240 87
4 HaPW1,0,0/TiO; 0.25 LTI Xﬁr}:’)mp =AY _ 200 50 mg/l 60 98
two pieces A 300 W Xe lamp
5 H3PW1,04/TiO; film of quartz (with an IR cut filter, A D 4/4 120 25 mg/l 240 98 >
(4.5) mg 320-780, 200 mW/cm?)
6 H3PW 1,04/ TiO; 100 mg A 350 W Xe lamp - 100 25 mg/l 240 80
A 200 W metal halide
n 5-
7 PW10ssMN (HO)/ 50 g lamp (equipped with a - 250 10 p M1 40 100

DEIRTESE 420 nm cut-off filter)
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Figure 10: Reusability of the catalyst for optical degradation of
rhodamine B dye.
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Figure 11: Effect of temperature on the degradation of rhodamine B
dye.
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Table 4: Kinetic equations.

First order Ln [A]/ [A]l=Kat

SECOND grade U[A] - 1/[A], =Kt

S9y 2B ralog; Sy (St Dl o oo cul o 0 Jgua
.PWGMOG@Q-C3N4

Table 5: Coefficients of kinetic adsorption models of rhodamine B
dye on PWsMog@g-C3Na.

R? Qe K, R? e Ki

0.9714 0.27 0.0603 0.9319 1.035 0.0757
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Table 6: Thermodynamic parameters of rhodamine B dye adsorption on PWsMos@g-C3N,.

°SA °AH °AG
kJ/mol kJ/mol kJ/mol (o gmdas 42,9 Loo
25
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Figure 12: Quasi-first-order kinetic model for adsorption of
rhodamine B dye on PWsMos@g-C3N4,
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Figure 13: A quasi-second-order kinetic model for adsorption of
rhodamine B dye on PWgMos@g-C3sN,.
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