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Evaluation of gas concentrations in a mixture

using a logarithmitic model for a gas sensor response.

Shigeki Hirobayashi, Member, Tatsuo Yamabuchi, Member, Toshio Yoshizawa, Non-member (Toyama
University)

Changes in electical conductivity are measured for a tin dioxide-based semiconducting sensor, due to re-
actions occurring between the original adsorbates and the gases present in the surrounding atmosphere.
This gas sensor provides a stable and reproducible performance for indoor monitoring of gas leakage and
alr contamination. However this type of gas sensors is not selective and the gas concentrations cannot be
precisely estimated. Therefore, a model of the gas sensor response using a linear relationship between the
gas concentrations in a mixture and the sensor resistance is proposed. Furthermore, using two gas sensors
having different characteristic models it is possible to evaluate the concentrations of gases in a mixture. This
method has been applied to evaluate the gas concentrations in ammonia-ethanol and CO-ethanol mixtures.
The results of this study indicate that the evaluation of the gas ratio and gas concentrations in a mixture is

made feasible by using the proposed model for the gas sensor response.
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Fig. 1. The circuit of the sensor system.
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Fig.2. The test environment.
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Fig.3. Values measured using a TGS826 sensor

with their approximated fitting in a gas mixture

of ammonia with ethanol.
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Fig.4. Values measured using a TGS800 sensor

with their approximated fitting in a gas mixture

of ammonia with ethanol.
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shown in eq(4) using TGS826 sensor unit.
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Table 1. Coeflicients of approximate equation for

a gas mixture of ammonia with ethanol.

g
6.0411¢
6.4045

oy
0.1193
0.1782

a2
-0.3521
-0.5852

a3
-0.7581
-0.7635

TGS5800
TGS826

EEZOND, AHBLTE, ZTASOEMIEIVT2/E
BaETAoEERER (7) TEBLA. BATHRE (5
B v Tk, TGS826, TGS800 X1 2 HH
ar~agk, FNFREUIRT.

3. BHAWAEEFNKXOKEL

BIES CERICESVLUESERFER L2 L ), & (1)
13X (3) WAREhAEBREFHD. T4bh, arlagid
FRERTVIA—NVELY ) — LGRS I 28 HE
aIMPBREEETHL. 72, R (6) L hEHINIEY
R 2ODHARBEEEL I LIZE > TRET LEHT
HhH. ZOFRBEHS0OTHRVEY, X (7)) @TrE=TET
§ = VAR I LEEC R O, BN AL
B EFERRERBT L. Thbh, Fla I8 BERE
BHOBos, az L BEFIREL Y, EHE-HT AL REED
5T ETE ST BB EOBREEELS
b, Chid, FAFNOE—FTAOEEORD—ixICE
EHAOERIE RV b b ZORMOLEES
BHon»rThHs, 8, KEFLR (1) ZR (3) 2L
ERIIESOTEHLTWA 2D, RKEFVEREERD
FNEFNDOE—FZAIIBTR (3) THEMTE L EHIE
5h5.

A7) THVCC2BOB~ T A THRINLIEET AL
YHOFRERET A, X (7)) IR LAARTF LTSN
CHIEREDRED T Y FIZOVTEEWIIAN. [
GIIEEE L MEB/OTEE

- logyg Rk(cm Ce) —log o R

E, ,‘
logio Be(Cy, Cy)

x 100

(%) (8)

ERTEAMT T4 (BHIBIL02%) Tha. 22750, k
FEEES, RyGMES, RyER (7) »oEOALHEE
ETHSH. H6(a) i TGSB26, B6(b) 1 TGS800 D&%
FEOLANTFARRT. BRRIGEFTVHEBER, A
BT ETANRBL LOBEEICBIT A NEESHEEE
DHEETH L. F6(a),(b) WFROEE L BBRERTIEL
YHRBEONED O EESMEEL ) KE L koTY
B ENhDL. T, ARLBLEY) R RN, EFN
HEHULENBRECHRESKE W, HBIZH6 (b) O
TGS800 TIEFNFREAKE . Lo L, EFVERRET
EERE OBMABEN DS CHETEL. T4bb, R
(M) WL ThBOERETHEEN A e aTa
LUREEN D S,

T. IEE Japan, Vol. 119-E, No. 7, '99



BEV A OREHFE

15 T T T
r I Low concentration
L U High <:(mc‘:mr..\li0nj
o (2)TGS826
2 ]
E | ]
< 3
A ]
5 4
4
—_ T ]
-1 0 1
Error (%)
L T T T
15+ I Low concentration |
r U High concentration]
. (b)TGS800 |
B
E
<
v

Error (%)

Bl6 WESAUEROBEDLALT T 4
Fig. 6. The histogram of distortion between mea-

sured values and approximate linear fitting for a
gas mixture of ammonia with ethanol.
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Table 2. Coefficients of approximate equation for
a gas mixture of ethanol with carbon monoxide.
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