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# # 5672238923 : MAJOR CERAMIC TECHNOLOGY

KEYWORDS:
SAINAMPEUNG TRIRAK: SYNTHESIS OF BISMUTH VANADATE BY MOLTEN SALT
PROCESS AND PHOTOCATALYTIC ACTIVITY UNDER VISIBLE LIGHT. ADVISOR:
ASST. PROF. DR. PORNAPA SUJARIDWORAKUN, CO-ADVISOR: ASST. PROF. DR.
KARN SERIVALSATIT, pp.

This research studied the effect of molten salt addition on the synthesis of
bismuth vanadate (BiVO,) by solid state reaction and coprecipitation-calcination
method. Bismuth nitrate pentahydrate and ammonium metavanadate were used as
the starting precusors and three types of salts: LiNOs, NaNO; and LiINO3-NaNO;. The
weight ratio of BiVO, precusors to salts was varied from 1:0 to 1:12 and the effect of
synthesis temperature was performed. As the results, it was indicated that adding the
salts in both synthesis methods promoted phase transformation to pure monoclinic
structure at low temperature when compared nonsalt preparation. The particle size
of BiVO4 synthesized by solid state reaction was large in range of hundreds
nanometers in which shape and particle distribution were not homogeneous. The
growth of particles was due to the increasing of the synthesis temperature. When
adding salts with the higher ratio resulted in decreasing the photocatalytic activity
under the visiblelight region. BiVO, synthesized by solid state reaction without adding
salts at 400°C showed the highest photocatalytic activity which was about 39.61%,
while shape and size of BiVO, synthesized by coprecipitation-calcination was
homogeneous. Moreover, adding salt and calcination temperature higher than their
melting point (around 30-85°C) contributed good and homogeneous distribution of
particle leading to enhanced photocatalytic activity. BiVO, synthesized by
coprecipitation-calcination with adding NaNOs (1:2) at 340°C exhibited the highest
photocatalytic activity which was 67.01% followed by adding LiNO5 (1:8) at 335°C,
adding LiNOs-NaNO; (1:4) at 273°C and nonsalt preparation at 500°C which were

66.67%, 59.80% and 45.24%, respectively.
Department:  Materials Science Student's Signature

Field of Study: Ceramic Technology Advisor's Signature

Academic Year: 2016 Co-Advisor's Signature
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(scheelite structure with monoclinic, s-m) 2.Lﬁlrﬁl?:<ﬂﬂu®mmu%1@ﬁ(sheelite structure
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ANS19N 2.1 LERANITINLADS AT AMNENINUELUDILATIRET A NN ULAR
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Crystal cell parameter Bond length/A
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structure
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tetragonal
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tetragonal
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%'a (Name)

UANNMUILAR (Bismuth vanadate)

AMsN19LAN (Formula)

u

BiVO,

X
|

m’?‘iu ¢ (Synonyms)

DHN225INNULAR, DFNNNUILAR U1

AN wadn, JaNv daad

Wutinlaana (Molecular

weight)

323.92 NSNADINA

AAUNABNLUR (Melting point)

934 ANALIALTIA

'imﬁ'aﬂ (Boiling point)

1997 DIALEALTLH

TAS9A5190AN (Structure)

Tulumaann(Monoclinic),

Rseln uUaa(Tetragonal)

n1sm N (Combustibility)

laidmln

n?iu (Odor)

lsifinau

ANBUL (Appearance)

[~ & a =
RPN RGNV ARE

nnsazaneluun (Solubility in

water)
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ANNLADETNIN (Stability)

AAnuLanasnglAgN12EUNR

AMNUUILUY (Density)

6.95 NFNADQNUIANLIURLNAT

LOLTRIIN9NARIU (Band gap)

a & d o a 1%
2.4 aranasaulrandnsulaseds1anuuly
aa a © o %
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2.3 NSTUAUNNGIATENTANNIUILAR (Bismuth vanadate preparations)
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ANNLEgNEAN Annstluileudsuilanilasn (contamination) #ianatlzilunnainginsnin
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2.3.2 NISLATUNALNTEUIUNITANALNAUSIN (Co-precipitation) (7)
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2.3.3 nIsLAsENAlEnsEUaUNS lalag-ldlaatnasNa (Hydrothermal  and

sovochemical reactions) (10),(11)
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2.3.4 NNTIATENAILNTZUIUNNSLTERLAA (Sol-gel process) (12)
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Sol Gel
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2.3.5.m95aNAENTEUIUNTS INIATLIAN (Microwave process)(14)
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2.3.6 NISLATUNAILNTTUIUNITINADUADNALANE (Molten salt process)(15)
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reactant powders
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roduct powder i
P (pF)) drying
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2.4 mﬁ'ﬂuﬂéﬁlumim (nitratesalt)(16)
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ANSUALIA AIANNIIN 2.1

Li,CO, + 2 HNO, — 2 LiNO, + H,0 + CO, (duNT 2.1)
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