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Abstract

Project Code : RSA5980035

Project Title : Synergistic effects of co-dopants on the physicochemical properties and

the photocatalytic enhancement of BiVO,

Investigator : Assist. Prof. Dr. Natda Wetchakun, Department of Physics and Materials

Science, Faculty of Science, Chiang Mai University

E-mail Address : natda_we@yahoo.com

Project Period : 3 years

This research was successfully synthesized the pure BiVO, and BiVO, co-doped
with varies concentrations of Y3+/M06+, Y3+/W6+, and Ce3+/Mo6+ ions by a hydrothermal
method. The physicochemical of the as-prepared samples were characterized using X-
ray Diffraction (XRD), Scanning Electron Microscopy (SEM), Transmission Electron
Microscopy (TEM), Energy Dispersive X-ray Spectroscopy (EDS), Brunauer-Emmett-
Teller (BET) specific surface area, Barret-Joyner-Halenda (BJH) pore size,
Photoluminescence (PL), X-ray Photoelectron Spectroscopy (XPS), X-ray absorption
spectroscopy (XAS), and UV-vis Spectroscopy. The methylene blue (MB), rhodamine B
(RhB), and methyl orange (MO) were employed for organic pollutants to evaluate the
photocatalytic performance of all samples under visible light irradiation. The
photocatalytic performance was observed that the (Y3+,W6+)-codoped BiVO, had higher
photocatalytic efficiency than (Y3+,M06+) and (Ce3+,M06+)-codoped BivO, for RhB
degradation. These photocatalytic improvements are expected from a consequence of
metal ions acting as a good electron trap for facilitating in the separation of charge
carriers. The main active species during the photocatalytic degradation of dyes using

the catalysts were investigated. The results indicate that h*and e~ were major active



species on the dyes photodegradation process using (Y3+,M06+) and (Y3+,W6+)-codoped
BiVO,, respectively. Furthermore, the (Y3+,M06+)-codoped BiVO, was selected to test
the photocatalytic activity of textile dye from industry, Chiang Mai, Thailand. The textile
dye photodegradation over (Y,Mo)-codoping show higher photoactivity than pure BiVO,.
The improved photocatalytic activity is attributed to the optimum concentration of metal
ions, the reduced size of particles, higher specific surface area, and efficient separation
of photogenerated charge carriers in the codoped photocatalysts. The possible
photocatalytic mechanism for dyes degradation over the catalysts was proposed.

Keywords : BiVOy,; codoping; hydrothermal; photocatalytic activity;

wastewater treatment.
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Reduction reaction
e€ CB 0,

0,~

CO,+H,0
solar light

OH*

H,0, OH"
Oxidation reaction

31 2.2 nalnwasmassl fAsdroussvasdaizruias

Unsennuaunawtaziial jisuneandiadu (oxidation) laglaavzvilfAsenusia
(H,0) uazlaasanloaaaan (OH ") ifaidnlansanGaisdinaa (hydroxyl radical, OH")
s A A (= a [ . A 1 aaa
AIFNNTIN 2.2 waz 2.3 FaiduaraanFuanunt (oxidant) AwsslunszuInmaslfisen
fMougy susngassapadunidriiadig la samdjisenianuaunisiinn
a & nﬂ' o o v @ v A&
dianasanaztafananuaun e WW lgsaasu8ianasen  (electron acceptor) 1w
aaa e L a { R L o A é o vV a
Ufisen3endu eandiau (0,) Nongaduazidudriudianaseu Sevhliifadugilues
aanlodlsdida (0;7) asaunin 2.4 uanllagietesnlodudidarhufitenulans:
ardulaasendars@ifia (HO; ) A9sUMIN 2.5 61 HO;™ 3IWNK Wafl lane lalasiam
a o { -
waseanled (H,0,) uwszeandian (0,) asaun1in 2.6 d9lalasauiasoanlos
sansnsuBidnaseuanuaumainienngdideseanladisdida uaznaneliidulaas
a a a v d { Q Q:,: a a aQ a &/
anGaLsditfala avaun13N 2.7 uaz 2.8 asnulaasandarsdtfasiuisaiiaduain
o A

UiAss13andu disnn1vagdesaarsastsznoudunidluinlaltunuwusznianmal

q@ﬁwmﬂmiﬂaﬂaawmsﬂs:ﬂauauw%‘ﬂuﬁwﬁa Asuawlaaan kauaziin [16-17]

Unsenaandiatu

h*+H,0 > OH" 2.2)

h"+OH™ —OH* (2.3)
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e +0, >0, (2.4)
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O, +H" > HO,”

(2.5)
HO,” - H,0,+0, (2.6)
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reduction reaction
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