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A series of La,03-doped WO3 nanofibers were synthesized by an electrospinning method in this work.
The structure composition and morphology of nanofibers were characterized by XRD (X-ray diffraction),
field emission scanning electron microscopy (FESEM), selected area electron diffractive (SAED), energy
dispersive X-ray spectroscopy (EDX), transmission electron microscopy (TEM) and high-resolution trans-
mission electron microscopy (HRTEM). Sensors based on these nanofibers were fabricated by hot-press on
the ceramic plates. The gas sensing properties of the undoped and La,03-doped W05 (La3*:W6* =1 mol%,
3 mol% and 5 mol%) nanofibers were tested to various gases. The sensors based on La,03-doped WO3
nanofibers, in which the molar ratio of La3*:W®* is 3:100, exhibit highest response toward 100 ppm ace-
tone, having a response about 12.7, which is almost 2 times higher than that of sensor based on pure W03
nanofibers. These results indicate that the acetone sensors based on the La;03-doped W03 nanofibers
exhibit fast response and good repeatability characteristics, which are promising for acetone sensors
which used by air-quality and environmental monitoring.
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1. Introduction

Recently, one dimensional (1D) nanomaterials (fibers, belts,
rods, spirals and tubes) have been intensively explored and devel-
oped [1-4]. Because of their amazing properties such as large
surface area to volume ratio, easy control dimension and superior
mechanical performance, the 1D functional nanomaterials offer
tremendous impact in the field of optics, lithium ion batteries, solar
cells, electronics, gas sensors, and so on [5-7]. Various methods
have been developed to fabricate 1D nanostructures, such as laser
assisted catalytic growth, metal organic chemical vapor deposition
(MOCVD), thermal evaporation and electrospinning [8,9]. Among
these methods, electrospinning seems to be one of the most simple,
versatile and low-cost methods for producing organic or inorganic
nanofibers [8-10]. It provides the ability to produce long contin-
uous fibers with typical diameters ranging from 50 nm up to few
micrometers and length up to several centimeters. In the past years,
it was mainly applied to pure organic polymer. Recently, func-
tional metal oxides nanofibers, including SnO; [2,11-14], a-Fe,;03
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[15-19], W03 [20-23], TiO, [24-27] and In,03 [28-31] were pre-
pared by electrospinning and mainly applied in the field of gas
sensors. In spite of exciting achievements in fabricating gas sen-
sors based on electrospinning have been obtained, the challenge to
improve the sensitivity, repeatability and selectivity still exists for
the sensors based on 1D nanostructure.

WO; (Tungsten oxide), n-type semiconductor materials with
a band gap of 2.5-3.0eV, is a kind of important technologically
materials due to their excellent electronic, chemical and optical
properties. WO3; has been widely considered to be one of the
most promising sensor materials for detecting gases like NO,,
NH3, Cl; and H,S. In order to further improve its performance,
many approaches, including increasing the surface to volume ratio,
preparing WO3 with different morphologies [32,33], and using
special measurement techniques, have been studied in recent
years. What's more, adding transition metal oxides as catalyst
also becomes a key point for gas sensing applications. As a con-
sequence of its unique electronic structures, La;03 (Lanthanum
oxide), n-type basic rare earth oxide with a band gap of 5.5 eV, has
outstanding optical, electrical and magnetic properties [34], it has
been widely used as capacitors [35] materials for varistors [36] and
catalysts for gas sensors [37,38]. Rare earth oxides are well known
to display interesting catalytic properties in the environment
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Fig. 1. Schematic illustration of the electrospinning apparatus.

protection, organic synthesis, and synthetic ammonia [50]. Lan-
thanum oxide (La,03) is the most representative compound among
these substances. As already reported, the gas sensing properties
will be promoted when SnO; or ZnO is loaded with a basic oxide
like La;03 [2,39]. Consequently, it has been developed as sensors
to detect ethanol, carbon monoxide, carbon dioxide and acetone,
etc. For example, B. Bhooloka Rao studied the sensitivity character-
istics of La,03-Zn0 semi-conductor gas sensors to ethanol vapors
[40]. Gopal Reddy et al. presented the gas sensing characteristics of
the Sn0O,-La; 03 system, which detects hydrogen selectively [37].
Kim et al. investigated the gas sensing properties of CO, gas sen-
sor, which was fabricated by coating and heat-treating the drop
of La solution on the surface of SnO, thick film [38]. To the best
of our knowledge, there are few reports on the acetone-sensing
property of La,03-doped WOs3 nanofibers, which were prepared
by electrospinning.

In this work, we developed a facile strategy to prepare a fast
response and good repeatability acetone sensor fabricated by
hot-pressing La,03-doped WO3 nanofibers on the ceramic plates.
Furthermore, to demonstrate the applications, the gas sensing
properties of those nanofibers were investigated. A comparative
gas sensing study between the undoped and La;03-doped WO;
nanofibers was performed. These results indicate that the sensors
based on doped nanofibers, in which the molar ratio of La3*:W6¢* is
3:100, show outstanding sensing properties toward acetone with
a quick response and good repeatability characteristics. At last, the
effect of La,03-doping was investigated and a possible mechanism
is proposed.

2. Experimental

2.1. Synthesis and characterization of La;03-doped WO3
nanofibers

All the chemical reagents in the experiment were of analyt-
ical grade and used as received without further purification. In
a typical experiment, tungsten chloride (WClg), polyvinyl pyrrol-
idone (PVP, Mw =1,800,000) and N,N-dimethylformamide (DMF)
were purchased from Sinopharm-Aldrich, USA. Lanthanum nitrate
hydrate (La(NO3)3-6H,0), acetic acid (CH3COOH) and absolute
ethanol (C;HsO0H) were purchased from Beijing Chemicals Co., Ltd.

A series of 0, 1, 3 and 5 mol% La, 03-doped WO nanofibers (the
molar percentage was defined as the ratio of the mole numbers of
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La3* to that of W6*) were synthesized by electrospinning, labeled as
S1,S2,S3 and S4, respectively. In a typical synthesis process, 2 mmol
WoClg and a certain amount of La(NOs3)3-6H,0 were dissolved in
5g DMF, 5gC,Hs0H and 0.5g CH3COOH by magnetic stirring for
1h at room temperature. Then PVP was added to the above solu-
tions and under stirring for 12 h at 50 °C, until a viscous precursor
solution completely was formed. The concentration of PVP in the
solution was fixed to be 10 wt% to produce uniform nanofibers. In
the process, PVP improves the viscosity of the solution for elec-
trospinning. After fully stirring, the solution was transferred into
the syringe attached with a spinneret whose inner diameter is
1.64 mm.

As shown in Fig. 1, the basic setup for electrospinning consists
three major components: a collector, a spinneret (a metallic nee-
dle) and a high voltage power supply. The relevant parameters
were as follows: the voltage and distance between the needle (pos-
itive pole) and the collector (negative pole) were 12 kV and 10 cm.
The feeding rate of the solution was fixed at 0.3 mL/h by using
a syringe pump. The PVP/WClg/La(NO3)3 precursors composite
nanofibers were deposited on the collector during the electro-
spinning procedure. With the aim of decomposing PVP completely,
the as-synthesized nanofibers were calcined at 500°C for 3h in
air, and a moderate heating ratio (2 °C/min) was chosen to remove
organic compounds sufficiently.

The X-ray diffraction (XRD) patterns were recorded by a Rigaku
TTRIII X-ray diffractometer with Cu-Ka 1 radiation (A =0.15406 nm)
in the range of 20-60° (26) at room temperature. Field emis-
sion scanning electron microscopy (FESEM) images were obtained
using a JEOL JSM-7500F microscope with an acceleration voltage
of 15kV. The energy-dispersive X-ray spectroscopy (EDX) spots
pattern scanning analysis was performed by the TEM attachment.
Transmission electron microscopic (TEM) and high-resolution
transmission electron microscopic (HRTEM) images, and selected
area electron diffractive (SAED) patterns were obtained on a JEOL
JEM-3010 transmission electron microscope with an acceleration
voltage of 200 kV.

2.2. Fabrication and measurement of gas sensor

Fig. 2(a) and (b) shows photographs of the electrode in the front
and back, and Fig. 2(c) shows the schematic image of the blank
sensor coated with the sensing material. We hot-pressed the La; O3-
doped WO3 nanofibers on ceramic plates (1.0 mm x 1.5 mm), which

Hot press

_~— Sensing layer

Au electrode

Fig. 2. (a) Photograph of the electrode in the front. (b) Photograph of the electrode in the back. (c) A schematic illustration of the blank sensor coated with the sensing

material.
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Fig. 3. XRD patterns of La,03-WOs3 nanofibers with different molar ratios.

were coated with two L gold electrodes and ruthenium oxides as
heater on the front and back sides by screen printing technique.
The calcined nanofibers were mild pressed on the ceramic plates by
Hot Press Machine (HS-XX40) with a moderate pressure at 200°C
for 5min. With the mild heating and pressuring, the materials

a

IOOILm

have a good adhesion to the substrate. The hot-pressed mats did
not peel of the substrates during subsequent fabrication processes
and made good electrical contact to the electrodes. This process
would help stabilizing the microstructure and possibly pre-aging
the sensing materials more effectively to achieve improved long-
term stability of the sensors. Following the hot-pressing step the
samples were calcined at 400°C for 2h in air. The morphology
of the nanofibers was maintained after the hot-pressing and cal-
cination steps as shown in the SEM images in Fig. 4(e) and (f).
The gas-sensing properties of the sensors based on La;03-doped
WO3 nanofibers were evaluated with an Intelligent Test Meter (RQ-
2, China). The gas-sensing properties of sensors were measured
with a static gas-sensing characterization system, as diagrammed
in our previous works [8,32]: first, fresh air (atmospheric air) was
introduced into a closed glass chamber, and then a given amount
of the tested gas was injected into the chamber by a micro-injector,
finally the sensor was put into the chamber for the measurement of
the response performance. The desired concentration of the volatile
organic compounds (VOC) was obtained by the static liquid gas
distribution method [41], which was calculated by formula (1):

224 x9pxpxV;
€= M x Vy (1)

100n_m

Fig. 4. FESEM images of (a) S1, (b) S2, (c) S3, (d) S4, (e) and (f) are S1 nanofibers before and after hot press.
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Fig. 5. (a) TEM and HRTEM images pattern of the S3 nanofibers. (b) and (c) are selected area electron diffraction (SAED) patterns. (d)-(g) are EDX elemental maps and (g)

spots pattern of W, La and O respectively.

where C (ppm) is the target gas concentration, ¢ the required gas
volume fraction, p (g/mL) the density of the liquid, V; (L) the vol-
ume of liquid, V; (L) the volume of the chamber and M (g/mol) the
molecular weight of the liquid. The gas-sensing properties of sen-
sors were tested under the condition (RH: 20-30%; temperature:
20-25°C). The gas response was defined as Rq/Rg, where R, and Rg
are the resistances in air and tested gas atmosphere, respectively.
The response and recovery times were defined as the time taken
by sensors to achieve 90% of the total resistance change in the case
of adsorption and desorption, respectively [42].

3. Results and discussion

Fig. 3 shows typical XRD patterns of the synthesized nanofibers.
As shown in Fig. 3, the crystal phase of material S1 is WOs, and the
diffraction peaks can be readily indexed to (002),(020)and (200)
reflections of a monoclinic WO3 phase, which is agreed well with
the reported values from the Joint Committee on Powder Diffrac-
tion Standards card (JCPDS card No. 83-950). With the increment
of the La;03-doping amount, the diffraction peaks of 26.09° and
29.97°,whichisindexed to(110)and(101)crystal planes of La;03
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(JCPDS card No. 74-2430), become much stronger and sharper. Such
results demonstrate that the products of S2, S3 and S4 are com-
posite oxides of WO3 and La;03. No other diffraction peaks are
observed, indicating the absence of other impurities.

The morphologies of the synthesized nanofibers were observed
by using FESEM, and all the nanofibers have a uniform diame-
ter about 200nm as shown in Fig. 4. The FESEM images of S1
(pure WO3) nanofibers after calcined is shown in Fig. 4a, from
which a number of nanofibers composed by many nanoparticles
can be clearly observed. No other morphologies can be detected
from the FESEM image of WO3 nanofibers, indicating a high yield
of these nanostructures. Fig. 4(b)-(d) show the FESEM images of
La;03-WOs3 nanofibers samples (S2-S4). It can be observed that
the morphologies of those nanofibers have changed obviously com-
pared with S1. Those nanofibers are composed by backbones, which
are constructed by small crystal grains, and some big nanoparti-
cles decorated on those backbones. The nanoparticles which were
decorated on backbones are monocrystalline, that is proved later
by the results of SAED (as shown in Fig. 5(b)). However, with the
increment of doping amount, the grain size which composed the
backbone in S3 (as shown in Fig. 4(c)) is smaller than that in S2
(as shown in Fig. 4(b)) obviously, and the grain boundary of S4 can
hardly be observed. And the decrease of grains size indicates that
the La; O3 doping impedes the growth of WO3. This is likely because
that the La3* ions (0.105 nm) are considerably larger than W6* ions
(0.058 nm) [49], which is also proved by Yamazoe in his work [43].
Fig. 4e and 4f show the FESEM images of S1 nanofibers before and
after hot-press, demonstrating that after hot-press the nanofibers
significantly became short but the morphology of nanofibers are
not change obviously.

To further study the internal structure of the nanofibers, trans-
mission electron microscopy (TEM) combined with high-resolution
transmission electron microscopy (HRTEM), selected area electron
diffraction (SAED) analysis techniques and energy dispersive X-ray
spectroscopy (EDX) were employed. The typical TEM image of S3
(La3*/W6* =3 mol%) nanofibers (Fig. 5a) show that the size and mor-
phologies are similar to the results of FESEM. The insets show the
HRTEM images which obtained from the marked circles in Fig. 5a.
The lattice fringes could be clearly observed and the lattice spa-
cings are 0.365 nm and 0.376 nm, corresponding to the (200) and
(020) plane of WOs3, respectively. The lattice spacing is 0.298 nm,
which is corresponding to the (01 1) plane of La,0j3. Fig. 5b shows
a SAED pattern from the marked circle of the big particle which
decorated on the backbones, and it proves that those particles are
monocrystalline in nature. Fig. 5c is the SAED pattern from the
marked circle in backbone, which demonstrates that the backbones
of those nanofibers are polycrystalline in nature. EDX elemental
mapping was conducted to clearly identify the spatial distribution
of W, O and La in the nanofibers structure (Fig. 5(d)-(g)). And the
peaks of W, O and La could be clearly seen in Fig. 5 h. What’s more,
the real ratio of La3* to W®* in S3 nanofibers is 2.64:100, which is
performed by energy-dispersive X-ray spectroscopy (EDX). There-
fore, it clearly shows that the nanofibers densely consist of WO3
and La; 03 nanoparticles.

As one of highly volatile organic compounds, acetone is widely
used as an organic solvent (plastic, fiber and spray-paint) or chem-
icals intermediate (dyestuff, rubber, and lubricating oil). Although
it is popularly regarded as relatively low toxic, some investigations
have indicated that chronically exposure may damage to the liver,
kidney and nerve. Compared with the various traditional analyt-
ical systems, gas sensors have been acknowledged as simple and
inexpensive tools for detection and quantification of toxic pollut-
ant gases, combustible gases and organic vapors [44]. Acetone gas
sensors are in great demand due to the growing concern about
air-quality and environmental monitoring. Therefore, to demon-
strate the potential application, gas sensors based on S1, S2, S3 and
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Fig. 6. Response of sensors based on S1,S2, S3 and S4 nanofibers to 100 ppm acetone
as function of the operating temperature.

S4 nanofibers were fabricated and their gas sensing performances
were investigated. It is well known that the response of a gas sensor
is highly influenced by its operating temperature. In order to deter-
mine the optimum operating temperature, the response of sensors
based on S1, S2, S3 and S4 nanofibers to 100 ppm acetone were
tested as a function of operating temperature as shown in Fig. 6. It
is obvious that the responses of these sensors varied from 275 °C
to 400°C. Each sensor had an optimal operating temperature, at
which the sensors exhibited the highest response to acetone gas. It
can be seen that the gas sensor based on S1 nanofibers has a maxi-
mum gas response at 300 °C, while the sensors based on the S2 and
S4 nanofibers have the maximum gas response at 325°Cand 375 °C,
respectively. For S3 gas sensors, it is clearly seen that with temper-
ature increasing, the responses rise monotonically in the range of
275-350°C, and reach the maximum value at 350°C, and decrease
with a further increase of the operating temperature. Among these
sensors, the sensors based on S3 nanofibers showed the highest
response toward 100 ppm acetone, with the maximum response of
12.7. The response of sensors which based on S3 nanofibers was
about 2 times higher than sensors based on S1 nanofibers.

It is well known that reducing gases react most effectively with
chemisorbed oxygen on metal oxides semiconductor optimally at
a particular temperature, which made the resistance decrease sig-
nificantly in acetone gas [45]. For sensors S3, there is not enough
energy to make full reaction between oxygen species and acetone
vapor when the temperature below 350°C. While at temperature
350°C, all the oxygen species may have the required energy to
react with acetone molecules. But when the temperatures above
350°C, the amount of oxygen ion species adsorbed on the surface
sites of the nanofibers may be insufficient to react with acetone
molecules, and more electrons would jump into the conductions
band at higher temperatures, so the resistance in air (R;) and the
response (R=Rq/Rg) will decrease. Therefore, 350 °C was selected
as the operating temperature for sensor based on S3 nanofibers in
the following gas testing process.

Gas response of sensors based on S1 and S3 nanofibers upon
exposures to different concentrations of acetone ranging from 0.8
to 200 ppm at the optimum operating temperature is displayed in
Fig. 7. From the two curves, it is found that the response of sen-
sors increased with the gas concentrations. The response of sensors
based on S3 nanofibers is 17.8 for 200 ppm acetone vapor, and
the detection limit of this sensor is 0.8 ppm with a response of
1.8; the response of sensors S1 is 10.1 for 200 ppm acetone. And
the detection limit is 1 ppm with a response of 1.2. Moreover, the
responses were proportional to the increasing concentrations of
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Fig. 7. Response of sensors based on S1 and S3 nanofibers toward acetone at differ-
ent concentrations.

acetone, when the gas concentrations were corresponding low.
What's more, the response to acetone for the sensors S3 is obviously
higher than that of S1. It can be concluded that the doping of La; 03,
especially with the La;03/WO3 =3 mol%, has a great influence on
the sensing prosperities.

Then, the dynamic response characteristics of sensors based on
the S3 nanofibers to acetone vapors were investigated. It can be
seen that sensors showed sensitive and reversible response to ace-
tone as shown in Fig. 8(a) and (b). Fig. 8(a) shows the dynamic
response of sensors based on S3 nanofibers to 50 ppm acetone, it
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Fig. 8. (a) The dynamic response of the sensor based on S3 nanofibers to 50 ppm
acetone. (b) The response and recovery curves of the gas sensor S3 to different
concentrations of acetone at the operating temperature.
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centration.

presents a fast response and recovery process, and the response and
recovery time are about 6 sand 210 s, corresponding to achieve 90%
of the total resistance change in the case of adsorption and desorp-
tion, respectively. The four reversible cycles of the response curve
indicates the repeatable characteristics of sensors S3, as shown in
the inset of Fig. 8(a). It is noted that sensors fabricated in our work
exhibits good sensing performances. Fig. 8(b) shows the response
and recovery curves of gas sensors S3 upon being orderly exposed
to different concentrations of acetone at the operating tempera-
ture. It is clear that the response and recovery characteristics were
almost reproducible as well as the quick response and recovery
times. When sensors S3 were exposed to 200 ppm acetone, the
response was 17.8. With decreasing the concentration of acetone,
the responses decreased. The responses were about 17.8, 12.5, 9.4,
7.0, 4.2, 2.4 and 1.8 to 200, 100, 50, 25, 10, 1 and 0.8 ppm ace-
tone, respectively. It was worth noting that these sensors had good
repeatability and stability prosperities.

As we all know, through doping La, O3 into n-type sensing mate-
rials (SnO,, ZnO and WO3), both the selectivity and responses of
sensors to acetone and ethanol gas can be improved [46,49,51].
Fig. 9 shows the response of sensors S1 and S3 in low RH air
(25%) to 100 ppm different test gases at the operating tempera-
ture. Seven kinds of gases were tested, including acetone, ethanol,
methanol, methanol, benzene, toluene and ammonia. It can be
seen that sensors based on S1 nanofibers exhibited a response to
acetone, ethanol and toluene, and less effective response to any
other test gases. And sensors based on S3 nanofibers displayed
enhanced response to acetone, ethanol, methanol and methanal
by compare with that based on S1 nanofibers. However, by com-
paring the sensing behavior to various test gases, sensors based on
S3 nanofibers exhibit the highest response to acetone among the
tested gas, and the response to 100 ppm acetone vapor is about 12.7,
while the responses to other gases are below 5.1. Consequently,
it is concluded that sensor S3 showed selectivity toward acetone
opposed to the detected other gases at the same concentrations.

From the view of the practical applications, in order to ensure
the accuracy of detection, gas sensors should maintain good long-
term stability. Therefore, the experiment on the long term stability
of sensor S3 to 100 ppm acetone was carried out under the optimum
conditions over 30 days, as displayed in Fig. 10. As the nanofibers
contain many grain boundaries, the response degraded a little for
long term measurement, the transient sensing responses of S3 in
day 1, 5, 10, 15, 20, 25 and 30 are shown in the Fig. S1. After 30
days, the response of sensor S3 degrade from 12.7 to 10.5. Hence, a
good stability of the sensors based on La; 03 doped WO3 nanofibers
is obtained. With these good gas sensing feature, the present sen-
sor bade on La;03 doped WO3 nanofibers might to be a promising
practical sensor.
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Fig. 10. Long-term stability of sensor S3 at the operating temperature.

The acetone gas sensing mechanisms of n-type metal oxides are
closely related to the change of resistances, which are controlled
by the reaction of test gas molecules and the chemisorbed oxygen
on the surface. When the sensors are exposed to air, the adsorbed
oxygen species can obtain free electrons from the conduction band
of La;03 and WO3;, resulting into the formation of ionic species
such as O~ or O, [20]. The electrons transfer from the conduc-
tion band to the chemisorbed oxygen result in the decrease of the
electron concentration in the sensing materials. The decreasing of
carrier concentration and electron mobility are result in the rise of
resistance. Oxygen is ionsorbed predominantly as O~ ions, when
the temperature is in range of 420-670 K [20], which is the general
operating temperature range, as shown in Egs. (2)-(4)

oZ(gas) hid 02(adsorbed) (2)
OZ(absorbed) +e <« 02_ (3)
0, +e < 20" (4)

On the contrary, when the sensors are exposed to acetone
vapors, the ionic oxygen species adsorbed on the surface of sensing
materials will react with acetone molecules. The reaction of acetone
vapor with chemisorbed oxygen is explained by Kim et al. [21] as
follows:

CH3COCH;3(ggs) + 0~ — CH3COC H, + OH™ + e~ (5)
CH3COCH;3(ggs) + 20~ — C*H3 + €Oy + CH30™ + 2~ (6)

This process will release the trapped electrons back to the con-
ductance of La,03 and W03, and inducing an increase in electron
concentration, and that would decrease the resistance of the sen-
sor. What’s more, the addition of La;03 was essential for WO3 to
promote the acetone sensing properties. The basic character of
the La;03 modified WO3 surface, involves a stabilization of the
surface oxygen species with negative charge (e.g., 02~) [37]. And
the catalytic activity of La;03 devotes to increase the response to
acetone, since the addition of La, O3 would brought about enhance-
ment of catalytic activity not only for the dehydrogenation but
also accelerate consecutive oxidation of hydrocarbons [39,46]. And
the dehydrogenation process is more probable on the surface with
basic property. And La;03 as a basic metal oxide additive has
markedly promoted the response to acetone vapor. This is also
the reason why the responses of sensors S3 to ethanol, methanol
and methanal are improved a little at the same time. Therefore,
the gas sensors based on S3 and S4 nanofibers exhibit better ace-
tone response than S1 and S2. What's more, the diameter of grain
which composed of S1 nanofibers is ~55 nm; the grain size of S2
nanofibers is ~26 nm, while the grain boundaries of S4 are hardly
be observed, as shown in Fig. 4. This is because the excess of La;03
acting as a grain growth inhibitor not allowing the crystallite size
to increase even at higher sintering temperatures, which was also
confirmed by Yamazoe in their studies [43]. According to Li et al.
[47] and Hyodo et al. [48], grain boundaries or grain junctions are

considered as the active sites and they act positively on the sen-
sor response. However, grain boundaries on the surface of the S4
nanofibers are unobvious compared with that of S3 nanofibers.
For this reason, the response of sensor based on S4 nanofibers is
lower than sensors based on S3 nanofibers. Further study and sys-
tematic experiments are needed for the deep understanding of the
La;03-WOs3 nanofibers induced sensing properties.

4. Conclusion

In summary, a series of La,O3-WO3; nanofibers have been
synthesized through a simple and facile electrospinning tech-
nique. The results of characterization indicate that nanofibers with
La3*/W6* =3 mol% demonstrate significantly enhanced response
to acetone compared with other counterpart. The gas sensor
based on S3 nanofibers demonstrated good selectivity and repeat-
ability at the optimum temperature. The La,O3 worked most
effectively as a catalyst not only for the dehydrogenation but
also accelerate consecutive oxidation of hydrocarbons. The good
acetone-sensing characteristic indicates that the present sensors
based on La;03-WO3 nanofibers are promising for acetone sensors
which used by air-quality and environmental monitoring.
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