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Organic Gas Response Characteristics for Temperature of Fatty Acid LB Films
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Abstract

The electrical characteristics of fatty acid LB films were investigated to develop the gas sensor
using Langmuir-Blodgett(LB) films which have high ordered orientation and ordering structure. The
deposition status of fatty acid LB films were verified by the measurements of UV absorbance. The
conductivity of fatty acid LB films for horizontal direction at room temperature was about
10 S[S/cm], which was correspond to semiconductor material. The activation energy for fatty acid
LB films with respect to variation of temperature was about 1.0[eV]. The response characteristics
for organic gas were confirmed by measuring the response time, recovery time, and reproducibility
of the fatty acid LB films to each organic gas. Also, the penetration and adsorption behavior of
gas molecule were confirmed through the organic gas response characteristics of fatty acid LB

films with respect to temperature.
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 UV absorbance of fatty acid LB films

le-2

le-3
— o4
E
i le-5 f
& e —a A A A op)
= —o—O— O O 51
Sier} oD o O 4opcy
] Y 30pC)
5 e ——.——.——0—-—'—— 20C)
Q

le-9 r

le-10 *

0 5 10 15 20
Number of layers [N]

(@ Temperature characteristics for the number of layers

1e-9
vy 500 {um]

zu.w o 1000 [um]
= o 1500 [um]
e 2000 [um]
o

Ete-11

=
Q

fe-12 E::1.0eV]

1e-13

29 30 31 32 33 34 35 36

{b) Temperature characteristics for distance of electrode

283 Ag4k LBYe] LEE4
Fig. 3 Temperature characteristics of fatty acid LB films

-354 -



w
rlo
5
N
o
a)s
e
23
A4
e
i
2
e
o
k
i

a9 5
A& veEbd Rejth, 29 3 ()& ¥4 F5o) A
eREdon 53 Fgo sy 2xdz dAg
AZ7IAEEE el AT metA, FHo] SEsHA
HASE HHHoz FAE 4 et 2, &
E7b Z715t wel ANAEREE BRAAe 49

Gl 37]‘1’1 % 10 *{S/emlol A 10 “[S/cm]Z2 W35
oy cpis)

3% 3 (e A= AFe) g 25 54
E9] i vt AR/ d¥HoE AaTS
Ao, 2w 43 AuAe o 10 [evVizgs B
=R PG

350

l° l0

22
e
H

300

250

Current [ pA]

0 500 1000 1500 2000 2500 3000 3500
Time [sec]

(a) Reproducibility of fatty acid LB films
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(b) Gas responding characteristic
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Fig. 4 Gas responding characteristic of fatty acid 1B films

2% 4% AWt LBYe] 19 19} A9 AXE A
3tel 1000%] BES #7] 7t2E FUARAE o
WS 548 UEhd Holth 3% 4 (e AW LB

e vlghg Jt2E FUS F AEAAE

o 2A, §71 7kze] i@ APl BEEL &
Qrt =3 ol AP L g {7 kA

As Q@Yo Yepez ANEAY Asaol 9l
oF 2 9lth,

(by= APAF LB 100(%] 5= /7
ARAE W Zzhe] {7 shze] tig
el ok g 4 (el A §7] 7ha
& dgs > dEgs > Z29g > 7
0] so 2 HFel walel 600~1000[secl) wHE
A 23 50~80[secl®] B& AlZle] Z+zt #EEH
a9 4 Y FYEE 471 7h2s Al me
AHe #Hazgkg vebd Aok 28 4 9 4
A & & sise] 71 ke pagel Ag 5
£ ghgo] AA vehdch ofgt e e {7) 7t
2 BAE A LBore 29 % R ARTe
BN Afd |FE nxAL, §7) ta BAY A2
77k 8 +% AW LBl F¥se f7] e

Fol HojA M7 M sEThL 47ALch

1800

h=3

> 11 wo
et ﬁg

z o -|N B

o2 o %
”l° o

o ox

y

Ar

1600 6o

1400

Cone ofgas Joui®d

1200

2
2
S

Current [pA]

0 5 10 15 20 25 30 35 4o
Voltage [V]

a8 5 /b2 #9 &, &=l ¥ AW LBYS
HW-WF 54
Fig. 5 I-V characteristics of fatty acid LB films
for Temperature after injection to gas
a9 5 WEgd 728 FUS F, 2
60[Thel we& HAL-AFELE vetd Aot
CICE IS S —’F% % %Ml get 477 5
Hee @ 4

-355-



le-d

le-5 |

le-6 ¢

1e-7 F

Conductivity {S/em}

1e-9 A s

29 30 3C 31 33 34 35
Temperature {1000/K}

a8 6 2 FQF, LEo] ti@ A4t LB
ANAEE 54

Fig. 6 Conductivity change of fatty acid LB
films for temperature after injection to gas
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