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Abstract Sensing Mechanism

v Ammonia: one of the main analytes encountered during food spoilage. Also
important in environmental monitoring.

v Polyaniline: an intrinsically conducting polymer (ICP), known to be sensitive to
ammonia.

v It is difficult to fabricate thin polyaniline layers with common solution-based deposition

Doped polyaniline exhibits p-type semiconductor characteristics; electron-supplying gases
such as NH; reduce the charge-carrier (polaron) concentration and decrease the
conductivity.
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techniques: polyaniline is not solution processable! { OO0 ”,} ;
v We have developed a simple technique: “vapour-phase deposition A‘ O K : 3 .
polymerisation (VDP)” to make a Nafion-doped polyaniline sensing layer on Seradne st 2 | o
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v Nafion®: a perfluorosulfonic acid polymer with PTFE backbone which imparts thermally { O A Q"O } Reference- Ammonia g, Ammonia  _,
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and chemically stability. A novel dopant for polyaniline!
v' The composite sensor shows sensitive, rapid and reversible response to very low

concentrations of ammonia vapour in the range of 250-1500 ppb at room
temperature.

v' It is a good humidity sensor as well!

Emeraldine Base (EB)

Using Nafion as the polymeric dopant not only enhances the stability of the conducting
polymer, but also imparts interesting gas sensing properties to it.

Vapour-phase deposition polymerisation (VDP)

VDP: a 2-step process VDP: a flexible technique
VDP chamber
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Substrate: Upilex® incorporating interdigitated gold electrodes with 20 um gap size

Results

v Nafion-doped polyaniline sensor can be used as a humidity sensor
as well. Water molecules ionise the terminal —-SO;H groups and
increase proton conductivity. This increases the electrical
conductance of the composite film.

v' Sensor shows sensitive, fast and reversible response to sub-ppm
concentrations of ammonia vapour generated by a permeation
tube. The sensor is operated at room temperature.

. v' Repeatability test of the sensor to 1.0 ppm ammonia is shown. The 34 ]
Sensor's raw response to ammonia Sensor at hum|d enVIl‘Onment WOI‘kS better. 3.2 _- % ZZ-
Absolute Humidity=8000 mg/m® 3.0 - s
900 - 28 g -
5] —— 1.0 ppm ammonia at AH=8000 mg/m’ 2.6 - % ol T
850 | —— 1.0 ppm ammonia in dry air 2 2.4 1 « wl
2(; 1 ‘\ 3 10‘_ = 25_ /,__., " Aackis H:mijitye(;gr/:rﬁ)s
— 800 - =~ g = 207, | —
= = ) O 1.8-_ : \ ,n--—l
= 1 250 ppb = 0- 3 1'2‘_ ‘
3 750 - ~ I i
O 500 ppb S OEE Q '5'_ | 12 & \ \
gc>l 10 - 1.0 4
AR 1.0 ppm o 15 0.89 8000 mg/m® 5000 mg/m® 2500 mg/m’
v _ 0.6
650 4—— —+ S 20 0 500 1000 1500 2000 2500 3000 3500
0 1000 2000 3000 4000 5000 6000 7000 % 95 _ Time (sec)
Time (sec) = e
- L, . .
v" The sensor response is amplified in the presence of water vapour. = 3 b & & 43 a2 1@ 48 18 % Ipheerr%sgggse to ammonia is at least 10 times the response to
The humidity is no more an undesirable interferent! _ '
Time (Hour)
1.4
1 3
- A N 5
244 | —m— Dry air ‘II. COnCIUSIOn 12— . \}—h&""‘—"""""‘
9| | —®=— AH=5000 mg/m® ;
O o g . An ammonia sensor that can work in humid i |
= —m— AH=15000 mg/m P e 2 . . . . -
=% // environment is realised on flexible substrates < D
§ 6. / using vapour phase deposition polymerisation = 08 5 aceiate (0.8 prth)
& i . - 4: Ethanol (3.12 ppth
E B technlqu_e. 'I_'he Sensor can be used in smart tags g s ol e L
o 12- A . for monitoring of perishable goods during the S
2 - =T : : i
o / / transportation chain. - ]
r 1 ] ¥
8 // ACl(n OWIEdg ment .II‘ - Ammonia (2.83 ppth)
1 = 0.2
6 —4— . | . | . I . I , | , | , | l | | | | | |
200 400 600 800 1000 1200 1400 1600 This work was supported by FlexSMELL-FP7-PEOPLE-ITN-2008-238454. HEL R EAR SRR SRS SRSt
Ammonia Concentration (ppb) Time (sec)

II.- Further Information: www.flexsmell.eu; ehsan.danesh@manchester.ac.uk -.II




