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MARUIN A,

TERzBEAM AL IMIUTITIBNF¥83 MO, 910 Powder diffraction fite™

Card No. 5-0508
MoO, : Molybdenum(VI) Oxide

d 3.26 3.31 3.46 6.93

1, 100 82 61 34

Rad. CuKy, A~15405 Filter Ni

Dia Cutoff Coll.

/1, Diffractrometer d corr. Abs.

Ref. Swanson and Fuyat NBS Circular 539 Vot. IIT (1953)

Sys. Orthorhombic

Lattice parameter: a =3.962 b=13.858 c=3.697 A.286 C.267
o B Y 74

€a 0 gy Sign

2V D, 4.709 mp Color

Ref.

Sample From Merck Chem. Company Spect. Anal.

<0.1% Al,Co,Mn, Si  <0.01% Fe; <0.001% Cu, Mg
<0.0001% Ca

x-1ay pattern At 26 °C

Replace 1-0706
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TIERLBEAN SN IUUTITIENF B3 MoO, 910} Powder diffraction file (#8)

d (A) 1Mo bkl d (A) o hk]
6.930 34 020 1.756 5 161
3.810 82 110 1.733 17 080
3.463 61 040 1.693 8 221
3.260 100 021 1.663 13 112
3.006 13 130 1.631 13 042
2702 19 101 1.597 15 171
2.655 35 111 1.587 6 180
2.607 6 140 1.569 16 081
2.527 12 041 1.504 5 260
2332 12 131 1.477 10 251
1.996 4 160 1.443 10 062
1.982 13 200 1.435 12 190
1.960 17 061 1.400 5 270
1.849 21 o2 1.386 5 0.10.0
1.821 H 230 1.352 6 202
1.771 5 170
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mseeuImnes Moo, imelifhugilnsalnsieduies

PREPARATION OF MoQO, WHISKERS FOR GAS SENSOR

Pozun wiwdndy’, ding Mensves, e Fansnes, gam gWus, mado iuds uas
gind 2wdffan’

ﬁmm*ﬂﬂmm Mangkorntong, Pongsri Mangkomtong, Supab Choopun, Sornchai
‘Thananchai, Suwit Wongsila"

Departinent of Physics, Faculty of Science, Chiang Mai University, Chiang Mai 50200, Thailand;
'Istitute for Science and Technology Research and Development, Chiang Mai University,
Chiang Mai 50200, Thailand;

e-mail address : app_cmu@yahoo.com

unAnge : Tmined Moo, HhundnGadmivnadnfiuiuue: 1ifid W¥duansiaseiame
Ifilssvindaines Moo, Smsaifoumlaswesamudnmmihle 135 arwdnmu
fnfRounlosliFuegiummduduse s nssiodaned MoO, 1935 growth from vapor
phase reaction laon1seur Moo, sunatuihiloluussomavesTwosndmuiinusu
ussma udamniuihdmnesii Tnsea2aemBAL orthorhombic i lattice parameter

a= 3973 7,b=13.884 ; oy c=3.688 1 wazdl prefer orientation TuNfrMI9TRIsZUY
(0k0) sall energy band gap (EE) =3.0eV ﬁﬁﬁ'tﬂeﬂﬂﬁﬁf'ﬂﬂﬁm”‘w silver plate u‘fm’w‘lﬂ
nszuaase 13 v MifdmnefdadunanmsniGeumnlaswenszua i InasmSane s
vazIFuieitmmnduduse q wuhiteamgid 40°c Shigamgfifimnzouiee 19
mins9iuleveses@lauas lovewusanseediilesnnimnesiisanmsnisnuioses
anudnvuIWihdiinigegelszina 10%  sinlovsseaneseduns lovesesd Tauiis
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Abstract : MoO, whisker is a very smail single crystal, flat and colorless. It can apply for gas
sensor due to resistance changes with gas concentration. In this work MoO, powder was heated
until evaporated in oxygen ambient pressure. Then the whiskers were formed from the vapor
phase reaction, having an orthorhombic structure with prefer orientation of the (0k0). The lattice
parameters were a =3.973 4 ,b=13.884 j and c = 3.688 1 , respectively. The energy band gap
was 3.0 eV. The electrodes were attached to a whisker, employing silver plate. The current
change due to the present of gas vapor such as acetone and alcohol was observed when a constant
de voltage of 1-3 volts was applied to the whisker, At the optimum temperature of 440 °C, the
highest relative whisker resistance change of about 10 % was observed for alcohol and acetone

vapor of about 800 ppm with the time responses of about 5 and 60 sec, respectively.

Methodelogy : A MoO, powder pellet was formed by pressing MoO, powder ( 99.9 % purity
Fluka Chemical) with a hydrostatic pressure of 50 tons/inch” It density was 4.69 g/em’. MoO,
whiskers were grown by means of vapor phase reaction inside a furnance (Lenton 3858) heated at
750 °C in an oxygen flow rate of 1 liter/min. Whiskers® structure, composition and band gap (E)
were characterized by XRD technique, EDX method and UV- VIS spectroscopy (Jasco UV530),
respectively. A whisker sensor was fabricated by attached a pair of silver plate electrodes to both
sides of the thin edge of the whisker for resistive measurement. Gas sensing characteristics of the
sensor due to acetone and alcohol vapor was carried out by passing dc current at a constant
voltage through the whisker while it was heated in the temperature range of 100-500 °C. The
concentration of gases was monitored by a Figaro gas sensor (TGS882).

Results, Discussion and Conclusion : A typical MoO, whisker’s dimentions are 0.3-3.0 cm
long, 0.01-0.2 mm wide and 10-30 micron thick, respectively. From XRD results the whiskers
have an orthorhombic structure with lattice parameters a = 3973 « b= 13884 -, and ¢ =
3.688 - , respectively and have prefer orientation indicated by the XRD peaks of the planes (0k0),
where k = 2,4.6. The energy gap obtained from the transmission spectra is 3.0 eV.The whisker
sensor is sensitive to acetone and alcohlof ﬁmr. It was observed that the optimum heating
temperature for a whisker sensor was about 440 °C. At this temperature the sensor had the highest
relative resistance change of about 10 % due to the present of acetone and alcohol of about 800
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ppm with the response time of 5 and 60 sec, respectively. When compare its performance with a
Figaro gas sensor TGS 822 (the highest relative resistance change of about 50 % with the
response time of about 5 sec for both acetone and alcohol vapor), the whisker sensor has lower
relative resistance change than the Figaro sensor. However the r&cpcmse time for sensing acetone
is as fast as that of the Figaro sensor, It is expected that the whisker sensor performance could be
furtherly improved. In conclusion, MoO, whiskers were fabricate from vapor phase reaction
successfully and can be used as a gas sensor.

Reference : (1) Di Giulio, M., (1989) Phys. Stat. Sol. A 168, 249-256.
{2) Egashira M. ,(1989) Sensor and Actuator B 53, 349-360.
(3) Imawan, C., Steffer, H.,(2000) Sensor and Actuator B 64, 193-197.
(4) Figaro Engineering Inc.(1999) TGS822 Product Information.

Keyword : gas sensor, MoO, whisker, acetone varpor sensor, alcohol vapor sensor
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