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Table 1  Effect of different Co;0, materials on the cataluminescence ML
( CTL) intensity and S/N ratio 15 30 25 80 75
Co, 0, 2q (degree)
Co; 0, materials Relative CTL intensity S/N
Material a 1176 235 1 Co, 0,
Material b 2003 401 Fig.1  Morphology of Co;0, with material a b
Material ¢ 13112 524
and c
( Concentration of propanal) : 9.6 mg/L; ( Temperature) : (Left) : X (XRD) : (right) -

232 C; ( Air flow rate) : 400 mL/mino

(SEM) .
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Fig.2 Temporal profiles of CTL emission in different con—

centration of propanal
( Wavelength) : 490 nm; ( Temperature) : 232 C;
( Air flow rate) : 400 mL/mino

3.5
232 C 4.8 mg/L
o 490 nm
3.6
Co,0,

400 mL/min

. . ( 60 mL/m’)

2

Table 2 Selectivity of propanal sensor

Fig.3 Effect of temperature on the CTL intensity and S/N
ratio
400 mL/min;

( Air slow rate) : ( Concentra—

tion of propanal) : 9.6 mg/L.

0 400 mL/min
400 ~ 640 nm 10
0 490 nm 232 C
o 2
6.7%

Reactant Relative CTL intensity Reactant Relative CTL intensity Reactant Relative CTL intensity
Methanol 0 Ethanol 1 Propanol 2
Ethyl acetate 1 Acetonitrile 2 Acetone 30
Formaldehyde 0 Acetaldehyde 2 Propanal 445
Benzene 0 1 Cyclohexane 0

Methylene dichloride
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80 h 4.8 mg/L 5%
3.7
0.3 ~171 mg/L
. y = 172. 69x + 364. 29
r=0.9977 (S/N=3) 0.1 mg/Lo 4.8 mg/L 5
1.8% o
3.8
N o 3 91% ~103%
3
Table 3  Determination result of propanal in artificial samples
) Spiked Measured ) Spiked Measured
ST\?lple Composition values values” R‘E(;Y)e i Sell\lmple Composition values values” R?C;/)V)e Ty
°' (mg/L)  (mg/L) ‘ ” (mg/L)  (mg/L) ’
Propanal 19.4 Propanal 17
1 19.0 +£0.5 98
Acetone 4.8 Ethanol 2.4
) Propanal 73 3 Acetonitrile 2.4 15.4 0.1 91
Acetaldehyde 1.9 7.5%0.5 103 2.7
Ethyl acetate
Water 3.64
* + (Average +S.D.) (n=3) .
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A Novel Propanal Sensor Based on Cataluminescence on Co,0,

DENG Hao LU Yi'
( College of Chemistry Sichuan University Chengdu 610064)

Abstract On the basis of characteristic of cataluminescence ( CTL) in the air on the surface of Co,0, a
novel and sensitive sensor for the determination of propanal was developed. The CTL characteristics and the
optimal conditions for the sensor including Co,0, morphology air flow rate ( 400 mL/min)  working
temperature ( 232 °C) and wavelength (490 nm) were investigated. Under the optimized conditions the
linear range of CTL intensity versus concentration of propanal was 0.3 =171 mg/L(r=0.9977 n=13) with
a detection limit of 0. 1 mg/L( S/N =3). The relative standard deviation ( RSD) for 4. 8 mg/L propanal
(n=5) was 1.8%. Interference experiment showed that there was no or weak response from common foreign
substances and the present sensor can be used for the continuous determination of 4. 8 mg/L propanal more
than 80 h over two weeks with a RSD of less than 5% . Meanwhile this sensor was successfully applied to
determine propanal in artificial samples with recoveries from 91% to 103% .

Keywords Cobalto—cobaltic oxide; Cataluminescence; Propanal; Gas sensor
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