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Abstract

Using various PTFE films as diffusion barriers, the mass transfer of nitric oxide and the selectivity in the amperometric NO gas sensor is
studied in this paper. The sensitivities of nitric oxide gas sensor are found to be 1.53, 1.56, 1.48 and 1.46 uA ppm™' by using PTFE films with
pore sizes of 0.2, 1.0, 5.0 and 10.0 pm as diffusion barriers, respectively, for gas flow rate greater than 160 mlmin~'. The diffusion
coefficients of nitric oxide in PTFE diffusion barrier with pore size of 0.2, 1.0, 5.0 and 10.0 um are found to be 8.57 x 107%, 1.00 x 1073,
1.33 x 1075 and 1.45 x 1075 cm? s, respectively. The mixing of Knudsen and bulk diffusions is found in the diffusion barrier with 1.0, 5.0
and 10.0 pm pore size and the diffusion of nitric oxide in 0.2 pm pore size of diffusion barrier is mainly contributed by Knudsen diffusion. The
sensing current of NO gas sensor is significantly affected by the presence of NO, and SO,. On the other hand, the interference from the

humidity, O, and CO in the NO gas sensor is insignificant.
© 2002 Elsevier Science B.V. All rights reserved.
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1. Introduction

Nitric oxide produced from the combustion processes
reacts with ozone in the atmosphere to form nitrogen
dioxide. Nitric oxide and nitrogen dioxide combine with
water in the atmosphere to become nitrous and nitric acids,
which are one of the factors that cause the acid rains. Hence,
it is very important for the environmental conservation to
monitor the level of nitric oxide in the atmosphere. The
chemiluminescene method [1] and electrochemical sensors
[2—17] can monitor the concentration of nitric oxide in the
gas phase.

Three types of electrochemical methods are used to
monitor the concentration of nitric oxide: the conductimetric
[2,3,15], potentiometric [4,15] and amperometric [5—17] gas
sensors. Au/solid polymer electrolyte (Au/SPE) prepared by
the chemical plating method is used as a working electrode
for assembling the amperometric nitric oxide gas sensor
[16]. The characteristics of Au/SPE and the sensing behavior
of amperometric nitric oxide are systematically studied [17].
The anodic oxidation of nitric oxide on Au/Nafion® is first
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order with respect to nitric oxide [17]. The diffusivity of
nitric oxide and the equivalent diffusion layer thickness
within the porous electrode are evaluated to be 3.43 x
107* ecm? s~ ! and 0.0513 cm, respectively [17].

In general, the mass transfer resistance of electroactive
species from bulk phase to the electrode surface in the
presence of diffusion barrier is greater than that in the absence
of diffusion barrier. Hence, the diffusion barriers are generally
used to reduce the effect of the gas flow rate on the sensitivity
of amperometric gas sensor. It is very important to study the
mass transfer characteristics and the sensing behaviors of an
amperometric gas sensor in the presence of diffusion barrier.

Furthermore, the selectivity is one of the main problems in
the practical application of the gas sensors. The selectivity of
the nitric oxide electrochemical sensors is seldom discussed
in detail. It is very interesting to understand the interference
of the amperometric nitric oxide gas sensor from the other
gases, such as sulfur dioxide, carbon monoxide, oxygen,
nitrogen dioxide.

The characteristics of the mass transfer of nitric oxide
through gas diffusion layer, diffusion barrier and porous
electrode in the presence of various thickness and pore size
of PTFE films are studied in this paper. The selectivity and the
effect of temperature on the mass transfer of nitric oxide in the
amperometric nitric oxide gas sensor are also investigated.

0925-4005/02/$ — see front matter © 2002 Elsevier Science B.V. All rights reserved.
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2. Experimental
2.1. Preparation of Au/Nafion®™

Gold was deposited on Nafion™(117) by Takenaka-
Torikai (T-T) chemical plating method [16,17]. The loading
of Au and the electroactive area of Au/Nafion™ were dis-
cussed elsewhere [16—18]. The PTFE films with pore sizes
of 0.2 pm (Advantec MFS, SIERAA CD65), 1.0 pm (MSI,
WESTBORO 82291), 5.0 um (MSI, WESTBORO 76121)
and 10.0 pm (MSI, WESTBORO 83634) were used as
diffusion barriers covered on the working electrode (Au/
Nafion™). The grid (polypropylene based) was used to
support the PTFE films with pore size of 0.2 and 1.0 um.
On the other hand, the support for PTFE films with pore size
of 5.0 and 10.0 um were not used in this paper. Nitrogen gas
(99.99%) was used as carrier gas in the amperometric NO
gas sensor.

2.2. Anodic oxidation of nitric oxide

Au/Nafion™ prepared in this work was used as a working
electrode and a separator in a divided cell. The counter
chamber located on the backside of Au/Nafion® was filled
with 0.5 M H,SO,4 which was used as the proton and water
source for ionic conduction through the Nafion® film.
Platinum wire and Ag/AgCl/3M NaCl aqueous solution
were used as counter and reference electrodes, respectively.
The test gases flowed into the working chamber and a gas—
solid reaction interface was formed on the working elec-
trode (Au). An Au O-ring, used as a current collector, was
in contact with the working electrode. Two rubber O-ring
were placed on either side of Au/Nafion™ to prevent any
leakage from the working and counter chambers. A mass-
flow-rate controller (Sierra 902C) controlled the concen-
tration of nitric oxide in the gas phase and the gas flow rate.
The relationship between the current and potential was
measured by using an electrochemical analyzer (BAS
100B).

The limiting current for anodic oxidation of nitric oxide
was obtained by setting the potential of working electrode at
1.05 V (versus Ag/AgCl1/3 M NaCl aqueous solution) [16].

3. Theoretical analysis

Three mass transfer resistances are found for transferring
nitric oxide from the bulk phase to electroactive surface in
the presence of diffusion barrier (Fig. 1). They are (1) the
transfer resistance of nitric oxide from gas bulk phase to the
diffusion barrier; (2) the resistance for transferring nitric
oxide through the diffusion barrier; and (3) the mass transfer
of nitric oxide within the porous electrode.

The concentration of nitric oxide in the bulk phase (C*)
was decreased to C' when nitric oxide was diffused through
the gas diffusion layer (L,) to interface of the gas phase and
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Fig. 1. Schematic representation of mass transfer of nitric oxide from the
gas bulk phase to the electroactive surface.

the diffusion barrier. A PTFE film with thickness of L, was
placed on the top of porous electrode to serve as the diffusion
barrier. The concentration of nitric oxide decreased to C”
while transferring nitric oxide to the surface of porous
electrode through diffusion barrier. Nitric oxide was
assumed to be oxidized at the electroactive surface located
at the inside of the porous Au electrode with an equivalent
thickness of L.q. The concentration of nitric oxide decreased
from C” to Cg when nitric oxide was transferred to the
electroactive surface through the porous electrode.

When the limiting current (I;) of anodic oxidation of
nitric oxide is applied (Cs ~ 0), the mass flux of nitric oxide
can be expressed as

>

_ I :%C//:&(C/_C//) _
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~
o
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where Dy, is the diffusivity of nitric oxide in the PTFE film.
Solving Eq. (1), the concentrations of nitric oxide in the
interface of the gas phase and the diffusion barrier (C') as
well as in the interface of the diffusion barrier and the
electrode (C”) are derived to be

LinD(LyDeg + LegDrn)

C' =
LeLnDeqDin + L2 DeqD + LegLnDinD

c 2

LeqDrn

C// __ Teq¥m
LiDeq + LegDm

o} 3)
In general, increasing the gas flow rate resulted in the
decrease of the thickness of gas diffusion layer and the
diffusion resistance [19-21]. Further increase of the gas flow
rate was found to result in the diffusion resistance in gas
diffusion layer becoming negligible. Then the concentration
of nitric oxide in the interface of gas phase and diffusion
barrier interface was found to be equal to that in the bulk
phase (C' = C"). And the concentration of nitric oxide in the
interface of the diffusion barrier and the electrode was
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derived from Eq. (3) to be

LegD

' =
LmDeq + Lqum

c “4)
Substituting Eq. (4) into Eq. (1) yielded the expression for
the limiting current as shown in the following equation,

IL o % Lqum

——ea_ PeqPm 5
NFA ~ Leq LnDeq + LegDnm ©)

It is assumed that the mass transfer flux of nitric oxide from
gas bulk phase to the electroactive surface is expressed in
terms of the effective diffusivity (D.g) and diffusion layer
thickness (Lq).
I Degt

JNo=——=—7-C" 6

NO = T T (6)
By comparing Eq. (5) with (6), the term L.g/D.s Was
obtained to be,

Leff _ Lm Leq

Deff Dy, Deq

)

4. Results and discussion
4.1. Mass transfer of nitric oxide

The thickness (L) and the mass transfer resistance in the
gas diffusion layer decrease with the increase in the gas flow
rate [19-21]. The anodic oxidation of nitric oxide on Au/
Nafion® had occurred for the potential greater than 0.73 V
and the limiting current was found for the potential greater
than 0.95V [16]. The relationships between the anodic
current and the run time for the step change of the anodic
potential from 0.45 V (no nitric oxide oxidation) to 1.05 V
(limiting current of the anodic oxidation of nitric oxide) are
indicated in Fig. 2. An increase in the gas flow rate resulted
in the increase of the mass transfer rate. The limiting current
of the anodic oxidation of nitric oxide hence increased with
the gas flow rate. Further increase of the gas flow rate would
make the mass transfer resistance in the gas diffusion layer
negligible in comparison with the resistances within the
diffusion barrier and/or the porous electrode. The limiting
current of the anodic oxidation of nitric oxide was hence
kept constant.

The current of anodic oxidation of nitric oxide decreased
sharply in the initial state for switching the potential from
0.45 to 1.05 V (Fig. 2). The higher current in the initial state
is due to the higher concentration of nitric oxide on the
electroactive surface. If the run time is increased, the con-
centration of nitric oxide on the anodic surface decreases
and the diffusion layer thickness increases. Therefore, the
current of anodic oxidation of nitric oxide decreases with the
run time. The current decays continuously in the absence
of forced convection (gas flow rate = 0 ml min~"). On the
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Fig. 2. Effect of run time on the current of anodic oxidation of nitric
oxide. Potential step: 0.45 — 1.05V, [NO] = 500 ppm, room tempera-
ture, working electrode: Au/Nafion® (geometric area = 0.5 cmz, Au
loading = 7.5 mg/cm?), diffusion barrier: 0.2 um pore size of PTFE film.

other hand, the thickness of diffusion layer is ultimately
limited to a fixed value and the current approaches a steady-
state value in the presence of gas convection. Then the
current versus run time can be characterized by the Cottrell
equation [22].

«1/2
| _nFAC DY
(nt>l/2

where n, F, A and D g are the electrons transferred in the
anodic oxidation of nitric oxide, the faraday, the electro-
active area and the effective diffusivity described in the
theoretical section, respectively.

The linear relationships were obtained by plotting current
against 1~/ for various gas flow rates as shown in Fig. 3.
According to Eq. (8), the slopes in Fig. 3 are equal to the term
of nFAC® Dey'?n 2. The effective diffusivities (Deg) for
various gas flow rates are calculated by substituting the values
of n, F, A, C* and 7 into the slopes in Fig. 3 as illustrated in the
second column of Table 1. The effective diffusivity decreased
from 2.88 x 107* to 2.61 x 10~* cm? s™' with the increase
of the gas flow rate from 0 to 160 ml min~" in the presence of
PTFE film with 0.2 pm pore size as diffusion barrier. The
effective diffusivity is unchanged for further increase of the
gas flow rate to 200 ml min~'. The effective diffusion thick-
ness calculated based on Eq. (6) decreases from 5.70 x 107!
to 4.09 x 10~! cm with the increase of gas flow rate from 40
to 160 ml min~' as shown in the last column of Table 1.

®)
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Fig. 3. Plot of I vs. r*° for various gas flow rate. Potential step:
0.45 — 1.05 V, [NO] = 500 ppm, room temperature, working electrode:
Au/Nafion® (geometric area = 0.5cm? Au loading = 7.5 mg/cm?),
diffusion barrier: 0.2 um pore size of PTFE film.

Similarly, the effective diffusion thickness changes slightly
for the gas flow rate greater than 160 ml min '. These
experimental results indicate that the mass transfer resistance
in the gas diffusion layer is negligible for the gas flow rate
greater than 160 ml min~"'.

When the mass transfer of nitric oxide in the gas diffusion
layer is neglected, the effective diffusivity and thickness are
expressed in Eq. (7). The equivalent diffusivity (D.q) and
thickness (L.q) in the porous Au electrode have been eval-
uated in our previous work [14] to be 3.43 x 10%cm?s!
and 0.051 cm, respectively. The thickness of the PTFE film
with 0.2 pm pore size (L;,) shown in Table 2 is 0.012 cm.
The diffusivity in the PTFE diffusion barrier (0.2 um pore
size) (D,,) is evaluated to be 8.57 x 107¢ cm?s™! by sub-

stituting Leg, Deq and Ly, in the Eq. (7) (Table 2).

Table 1
Effect of gas flow rate on the effective diffusivity and thickness

Gas flow rate (ml min~") Dege X 10* (cm?s71) Lege (cm)
0 2.88 -
40 2.76 0.570
80 2.67 0.455
120 2.64 0.436
160 2.61 0.409
200 2.60 0.403

Potential step: 0.45 — 1.05V, [NOJ = 500 ppm, room temperature,
working electrode: Au/Nafion® (geometric area =0.5cm?, Au
loading = 7.5 mg/cm?), diffusion barrier: 0.2 um pore size PTFE film.

Table 2
The properties and diffusivities of the diffusion barriers
Pore size of Thickness Dy, x 10°
PTFE film (um) (pm) (em?s7h)
0.2 120 8.57
1.0 140 10.0
5.0 190 133
10.0 210 14.5

The diffusivities of nitric oxide in the PTFE diffusion
barriers with the various pore sizes obtained by the method
described above are shown in Table 2. As the pore size of
PTFE diffusion barrier was increased from 0.2 to 10.0 pm
the diffusivity of nitric oxide within the diffusion barrier
increased from 8.57 x 1070 to 1.45 x 107 cm?s ™.

4.2. Effect of diffusion barriers on the sensitivity and the
response time of amperometric NO gas sensor

The experimental results reveal that the gas flow rate for
neglecting the mass transfer resistance in the gas diffusion
layer are obtained to be 160, 160, 160 and 120 ml min~
respectively, when the PTFE films with 0.2, 1.0, 5.0 and
10.0 pm are used as diffusion barriers. The sensitivity and
the response time in the presence of various pore sizes
and thickness of diffusion barriers for the gas flow rate
equal to 200 ml min " are illustrated in Table 3. Decreasing
the pore size of diffusion barrier results in the decrease of the
sensitivity and the increase of the response time due to the
increase of the diffusion resistance within the diffusion
barrier. On the other hand, the sensitivity of NO gas sensor
increases and the response time decreases with the decrease
in the thickness of the diffusion barrier. As indicated in
Table 2, the pore size of diffusion barrier used in this work
decreases with the decrease of the thickness of the diffusion
barrier. Accordingly, the mass transfer coefficient across the
diffusion barrier (D,,/L,,) changes slightly for the various
pore size of diffusion barriers. Consequently, the sensitivity

Table 3
Effect of pore size and thickness of diffusion barrier on the sensitivity and
response time of NO gas sensor

Pore size Thickness D./L, Sensitivity ~ Response
(um) (um) (ems™") (nA) time* (s)
0.2 120 7.14 x 1074 1.53 33.6°

1.0 140 7.14 x 107* 1.56 29.0

5.0 190 7.00 x 1074 1.48 39.1

10.0 210 6.90 x 1074 1.46 39.2
Applied potential = 1.05V, gas flow rate = 200 ml min~', room tem-

perature, [NOJ] = 500 ppm, working electrode: Au/Nafion®™ (geometric
area = 0.5 cm?, Au loading = 7.5 mg/cm?).

? The response time was defined as the time for 90% steady response
current.

® The response time of NO gas sensor in the presence of 0.2 pm pore
size PTFE film as diffusion barrier was evaluated in 400 ppm NO.
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Fig. 4. Plot of In ({) vs. In(7) for the various pore size of diffusion
barriers. Applied potential: 1.05V, [NO] = 500 ppm, room temperature,
gas flow rate = 200 ml min~', working electrode: Au/Nafion®™ (geometric
area = 0.5 cm?, Au loading = 7.5 mg/cm2).

and the response time of NO gas sensor change insignif-
icantly in the presence of various PTFE films as diffusion
barriers (Table 3).

4.3. Effect of temperature on the mass transfer

The linear relationships of the logarithmic of limiting
current of NO gas sensor and temperature were obtained in
Fig. 4 for the various pore sizes of diffusion barrier. For
example, in the presence of 0.2 um pore size of diffusion
barrier, the limiting current of NO gas sensor increased from
775 to 821 pA with the increase of temperature from 293 to
328 K.

The term Deg/Lesr in Eq. (6) represents the mass transfer
coefficient for transferring nitric oxide through the diffusion
barrier and the porous electrode. On the other hand, the
reciprocal of this term (i.e. Leg/Degrin Eq. (7)) represents the
diffusion resistance. The mass transfer resistance (Leg/Degr)
calculated from Table 1 for gas flow rate of 160 ml min~" is
equal to 1567 scm™'. In our previous work, the mass
transfer resistance within the porous electrode (Leq/Deq) is
found to be 149 s cm™! [17]. Therefore, the mass transfer
resistance in the diffusion barrier (0.2 pm pore size PTFE
film) is calculated from Eq. (7) to be 1418 s cm . This
result reveals that the mass transfer resistance is mainly
dominated by the mass transfer within the diffusion barrier.
Similar results are obtained for the various pore sizes of
diffusion barriers.

The relationship of the bulk diffusivity and the tempera-
ture can be expressed as [23]

(Dno)y, o T2 9)

and the Knudsen diffusivity is proportional to 7"/* [23].

According to Eq. (6), the slope of In I}, against In 7 is
equivalent to the slope of In Deg (~In Dy, based on the
discussion in the above sections) versus In 7. The slopes for
the diffusion barriers with pore size of 0.2, 1.0, 5.0 and
10.0 um were evaluated from Fig. 4 to be 0.51, 0.76, 1.09
and 1.27, respectively. The experimental results indicate that
the diffusion of nitric oxide through diffusion barrier with
0.2 um pore size is mainly contributed from the Knudsen
diffusion. On the other hand, the mixing bulk and Knudsen
diffusion is found for the diffusion barriers with pore size of
1.0, 5.0 and 10.0 um. The different diffusion mechanism is
mainly caused by the various pore sizes of the diffusion
barriers (PTFE films). With the decrease in the pore size of
the diffusion barrier, the contribution from Knudsen diffu-
sion increases.

4.4. Selectivity of NO gas sensor

4.4.1. Effect of humidity

The inlet gas is moisturized by passage through two
vessels connected in series which contained one of the
following saturated solutions: LiCl (22%), Zn(NOj),
(49%), Mg(NO3), (61%), NaCl (82%) or pure water
(100%), the numbers in the parentheses specifying the
corresponding relative humidity (RH) measured by the
wet-bubble thermometer. The humidity of inlet gas can
be adjusted by mixing the various RH gases. Using
0.2 um pore size of PTFE film as diffusion barrier, the effect
of humidity on the sensitivity of nitric oxide gas sensor is
insignificant. The experimental results may be due to the
hydrophobic property of PTFE film and/or the inactivity of
water on the working electrode under these experimental
conditions.

4.4.2. Effect of oxygen

The sensitivities of NO gas sensor evaluated from the
slopes of the linear relationships in the Fig. 5 were 1.59,
1.42, 1.46 and 1.45 uA ppm ', respectively, when the con-
centration of oxygen in the inlet gas are set to be 0, 2500,
5000 and 10 000 ppm. The cathodic reduction of oxygen
occurred at the potential less than 0.25 V. The potential of
NO gas sensor was operated at 1.05 V in this work. There-
fore, the oxygen is inactive at this potential and the effect of
oxygen on the sensitivity is slight.

4.4.3. Effect of nitrogen dioxide

The effect of concentration of NO on the limiting current
of the NO gas sensor for various concentrations of NO,
was shown in Fig. 6. As the concentration of NO, is
changed, the sensitivity of NO gas sensor (slope of the
linear relationship) changes slightly. On the other hand, the
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Fig. 5. Effect of the concentration of nitric oxide on the limiting current
for various concentration of oxygen. Applied potential: 1.05V, room
temperature, gas flow rate =200 mlmin~', working electrode: Au/
Nafion® (geometric area = 0.5 cm?, Au loading = 7.5 mg/cm?), diffusion
barrier: 0.2 pm pore size of PTFE film.
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Fig. 6. Effect of the concentration of nitric oxide on the limiting current
for various concentration of nitrogen dioxide. Applied potential: 1.05V,
room temperature, gas flow rate = 200 ml min ', working electrode: Au/
Nafion™ (geometric area = 0.5 cm?, Au loading = 7.5 mg/cm?), diffusion
barrier: 0.2 um pore size of PTFE film.
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Fig. 7. I-E curve of nitrogen dioxide. Gas flow rate = 200 ml min™ ',
room temperature, working electrode: Au/Nafion™ (geometric
area = 0.5 cm?, Au loading = 7.5 mg/cm?), diffusion barrier: 0.2 um pore
size of PTFE film.

intercepts of the lines in Fig. 6 increase from —0.3 to
113.0 pA with the increase in the concentration of NO,
from 0 to 500 ppm.

Nitrogen dioxide is reduced on the cathode for the poten-
tial less than 0.83 V and the limiting current of the reduction
of NO, is obtained when the potential is less than 0.3 V
(Fig. 7). Furthermore, nitrogen dioxide is oxidized for the
potential greater than 0.83 V and the limiting current is
found for the potential greater than 0.95V (Fig. 7). The
operating potential for NO gas sensor (1.05 V) is located in
the region of the limiting current for oxidizing NO,. Hence,
the increase in the intercept of the lines in Fig. 6 is caused
by the oxidation of NO, on the working electrode. The
interference from the presence of NO, can be reduced by
passing inlet gas through triethanolamine to adsorb NO,
before the gas flows into the NO gas sensor [9].

4.5. Effect of sulfur dioxide

The current of anodic oxidation of sulfur dioxide increa-
sed from 13 to 2807 pA with the increase of potential from
0.35 to 0.80 V as shown in Fig. 8. The limiting current is
obtained for the potential greater than 0.80 V. The potential
applied in the NO gas sensor is overlapped with the potential
for the limiting current of anodic oxidation of SO,. These
results indicate that the sensitivity of NO gas sensor would
be affected by the presence of sulfur dioxide in the inlet
of gas.
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Fig. 8. I-E curve of sulfur dioxide. Gas flow rate = 200 ml min_], room
temperature, working electrode: Au/Nafion® (geometric area = 0.5 cm?,
Au loading = 7.5 mg/cmz), diffusion barrier: 0.2 pm pore size of PTFE
film.
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Fig. 9. Effect of the concentration of nitric oxide on the limiting current
for various concentration of sulfur dioxide. Applied potential: 1.05 V, room
temperature, gas flow rate =200 ml min~', working electrode: Au/
Nafion® (geometric area = 0.5 cm?, Au loading = 7.5 mg/cm?), diffusion
barrier: 0.2 um pore size of PTFE film.

Increasing the concentration of SO, from 0 to 15 000 ppm
resulted in the increase of the intercept of linear relation-
ships in Fig. 9 from —0.3 to 3475 pA. The increase in the
intercept is contributed by the anodic oxidation of SO,. In
the meanwhile, the sensitivity of NO gas sensor decreased
from 1.57 t0 0.04 pA ppm " if the concentration of SO, was
increased from 0 to 15 000 ppm. The experimental results
reveal that the electrochemical activity is affected by the
presence of SO,. The interference from the presence of SO,
can be reduced by the adsorption of SO, for passing inlet of
gas through mercuric salts before the gas flows into the NO
gas sensor [9].

4.5.1. Effect of carbon monoxide

The sensitivity of NO gas sensor decreased slightly from
1.56 to 1.47 pA ppm ' with the increase in concentration
of CO from 0 to 20 000 ppm in the gas inlet. The experi-
mental results indicate that the anodic oxidation of carbon
monoxide is insignificant for the potential applied in the
amperometric NO gas sensor. The interference from carbon
monoxide in the NO gas sensor can be neglected.

5. Conclusions

The mass transfer of nitric oxide in the amperometric NO
gas sensor in the presence of diffusion barrier is theoretically
and experimentally discussed. The mass transfer resistance
in the gas diffusion layer can be neglected and the effect of
the gas flow rate on the sensitivity of NO gas sensor is
insignificant in the presence of diffusion barrier for the gas
flow rate greater than 160 ml min~'. For the gas flow rate
greater than 160 ml min ™", the sensitivity of NO gas sensor
changes slightly due to the similar mass transfer resistance
found in the various pore size and thickness of PTFE
diffusion barriers. The diffusion coefficients of nitric oxide
in the diffusion barrier with pore size of 0.2, 1.0, 5.0 and
10.0 um are found from the theoretical analysis and experi-
mental data to be 8.57 x 107, 1.00 x 107>, 1.33 x 1072
and 1.45 x 1075 cm?s™', respectively. The effect of tem-
perature on the diffusion of nitric oxide in the diffusion
barrier indicates that the contribution from Knudsen diffu-
sion increases with the decrease in the pore size of diffusion
barrier. The interference from humidity, oxygen and carbon
monoxide is experimentally found to be insignificant in the
amperometric nitric oxide gas sensor. The significant inter-
ference found in the NO gas sensor for the presence of
nitrogen dioxide and sulfur dioxide are mainly contributed
from the anodic oxidation of interfering gases (NO, and
SO,) on the working electrode.
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