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A Facile Synthesis Method of Flaw-free h-MoO3; Nanorods
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Abstract Molybdenum trioxide (MoOs) is an n-type semiconductor material having a wide bandgap
energy of 2.5 ~ 3.2 eV. It finds application in various fields, such as photocatalysts, lithium-ion batteries,
supercapacitors, and gas sensors. Among these, photocatalysts have received a lot of attention for their
ability to remove organic pollutants in the air as well as in wastewater. In this study, flaw-free hexagonal
molybdenum trioxide (h-MoO3) nanorods (NRs) were synthesized using the hydrothermal process. To
synthesize h-MoOs NRs, the precursor of ammonium heptamolybdate tetrahydrate (AHM) was dissolved
in deionized water using two different dispersion methods. Nitric acid was then added to this reaction
solution with stirring. Hydrothermal synthesis proceeded at 85°C for 60 minutes. The precipitate was
filtered using a micro-membrane and dried in a vacuum oven. The morphology of the MoO3; NRs was
analyzed using a field emission scanning electron microscope. The crystallographic properties of MoOj3
NRs were characterized by Raman spectroscopy and X-ray diffraction. The results showed that flaw-free
h-MoO3 NRs were synthesized uniformly by the ultrasonic dispersion method. On the other hand, the
stirring dispersion method produced irregular-sized NRs with flaws. The uniform flaw-free h-MoOs NRs
produced by the ultrasonic dispersion method are expected to be used in high-efficiency visible light
photocatalyst applications due to their uniform size and fine structure.

Keywords : Hydrothermal Synthesis, h-MoO3 Nanorods, Dispersion Process, Ultrasonic Dispersion,
Flaw-free

*Corresponding Author : Ki-Chul Kim(Mokwon University)

email: kckim30@mowkon.ac.kr

Received February 25, 2022 Revised April 19, 2022
Accepted May 6, 2022 Published May 31, 2022

315



FAte7|&te=g A A23d A5E, 2022

=

—

1. M
A&7Fser ABIE flsto] /1F71 siasford
FolA H AT} o] A, & B EA
S Asfofst= AlF3EE EAloIt}. &3] A7t A7
7t H= mAHA], Fl4(wastewater), HAAABHE
(NOy), BEE(SOy, Y A7I3RHE(VOCs,
Volatile Organic Compounds) 59| SEEAE B2
ARFES] 8 IMIALE olE siast] sl B2 At
7H A8 Fol itk 9] FEH 2= d7133h w4
Ag] B ofd g} AaAEHEolY FAsHEE 90% o1
T E AAZ & Q= &Est 38 72 7] g
o F5& ¥ UTH1-6].

qEH o2 AGET Sl BET A= olitslEe
(TiO2) YARRIE, TiOx= AUAIN7} F248}t AbAS]
BAY FQoll A oA 4zt e whgol FAlo] 7t
ot ol At 3 o]k giEYlo] 7hsdt EEE
o} AL R EEE BT £ ok E3 R =
A, I3FHA P A(photochemical stability), B
559, &894 7T £ S 5Y FHE 7HAL §lo]
A BET AR Z WA S8 Aot kAR F5HY
HEZ] oJR|7} 3.2 eVol7] wiEe] A dellA BdT]
8% J= ARt Sl AA FHofARt 5E= g
Azl SiTHo6.

Holg4 AE MoOse= 8H W=y of|=A7t
2.5 ~ 3.2 eVQl n@ HI=A AAPEA, 7HAPEFA 2 2]
A oA FEH AR ZEE = ATh MoOse= 3
7K ARSE Zda lom, Fdgskygo=m Qs
(stable) orthorhombic 4Mphase)?] «@-MoOj
Metastable$t Hexagonal A (h-MoO3)3 Monoclinic
HB-Mo03)9] B34S 7HL Lo, Al 712 AAA
5 £IAEgHe s FJA T 4 AUTH1,3,5.6]

@-MoO; Y= SFEE 7HAAL 7] dieo]
gEol2AA A gEolo] HA &9 5 e FH
o] 31, o]&4 H7&FxE 1,117 mAh/gl 2 A& 7
Fol2AA9 =% 549 372 mAh/ght} 3P =
37] fj2o] glEel2AXY AR FES T 3l
t}H7,8]. HHEO] h-MoOs; YT Fshd ey o
YR7F 7FAZA 4G9l 2.8 ~ 3.0 eVO|ER ZFAZA
9] FAE A = = AL, 7R FFelA d=
A4S AR AAY 4 Sloug JEW AR
&84 4 AUtHel

2 AFoAe S-gle FE8% 32719 h-MoOs Y

X‘] A= = =

A

=

ol
=

316

+ D.l water 10 mL 90 minutes

Lot E &4 Hdohs SEES 3 Histe] A
alsict.
(a) — -
—) L? ]
AHM 247 g
+ D.I water 10 mL 15 minutes
(room temperature)
60 minutes r 0
(85 °C) E—ffif water bath
& vacuum e N
filtration
nitric acid
5mL
7
AHM 247 g
l(room temperature)

/

N 60 minutes
(85 °C) o
— | oil bath
& vacuum —
filtration ° .\/
®
nitric acid
5mL

Fig. 1. Synthesis process of hexagonal molybdenum
trioxide (h-MoOs) nanorods using a (a)
stirring machine and (b) ultrasonic dispersion
machine
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Fig. 2. FE-SEM images of h-MoO3; nanorods
synthesized by (a), (b) stirring machine and
(c), (d) ultrasonic dispersion machine
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Fig. 3. Raman spectra of h-MoOj3; nanorods
synthesized by (a) stirring machine, and (b)
ultrasonic dispersion machine
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Fig. 4. X-ray diffraction patterns of h-MoOs nanorods
synthesized by stirring machine(blue line) and
ultrasonic dispersion machine(red line)
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