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3.1 Fig. 1 Schematic diagram of cataluminescence (CTL)
MgO, V—Alg O, Y, O, CTL ’ sensing system
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Table 1  Comparison of cataluminescence (CTL) intensity (S/N) of = Acrolein Acetaldehyde A
acrolein vapor on the sensing materials _:’E i
- = 20 .
Material ZrO; (éé()%/.l\szg) MgO MgO/Y: 05 7-ALOs é ‘ e
- 10F
(S/N) 19. 4 35 4.9 2.8 No signal ; .
0 . 1 * 1 L = 99 g
3.2 0 20 40 60 80 100
MgO content (%
7:0,  ZrO,/MgO(95:5,w/w) XRD TEM EESEY
3a b, 3a , MgO o 2 MgO
. Gocmez 17 . 7:0,/MgO Fig. 2 Effect of doping quantity of MgO on cata-
luminescence intensity
,MgO 15% (w/w) , XRD
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Fig. 3 X-Ray diffraction pattern (a) and TEM micrographs (b) of ZrO, and ZrO,/MgO(95:5, w/w)

2 ZrO,/MgO (95:5, w/w)
Table 2 Comparison of relative luminescence intensity on the surface of ZrO,/MgO (95:5)

Compound Ratio (%) Compound Ratio (%) Compound Ratio (%)
Methanol ND* Ethanol ND Xylene 3.0
Acetic acid ND Methanol 2.8 Ethylal 6.0
Formic acid ND Benzene 2.5 Acrolein 100
Glycol ND Toluene 2.5
* ND- (Signal non-detecbale)
3.5
, CTL 5 ,  5~5000 mL/m?®
I=1.236C—60.23 (I CTL ,C V/V), r=0.9996, 1. 65 mL/m?,
( 2.0~3.0 mL/m*), 650 s 5 3000 mlL/
m’ (RSD,n=5) 1.92%, >
12s s o
3.6
) GC . .
. ) , CTL 3 , (n=17)
94.7%~101.6%,
3

Table 3 Analysis of Acrolein samples

Sample No Combositions Standard values Measured values Recovery

ple o posttions (mL/m?) (mL/m*, n=T7) %)

1 Acrolein 1000 950.0%9. 6 95.0
Acrolein 1000

2 947,248.8 94. 7
Benzene 500
Acrolein 1000

3 Benzene 500 987.3+8.3 98.7
Formaldehyde 500
Acrolein 1000
Benzene 500

4 1015.847.1 101.6
Formaldehyde 500
Acetaldehyde 1000

3.7

CTL , Haas [ CH,=CH, .,



39

1216
40 1200 11200 ¢ 1400
1000 1200
1000 1000
800 . é i 20
{600 B 800 800
10 600
{400 600 400
Ty 15- x ‘ 0L -
150 200 250 300 350 50 150 250 350 400 450 500
T(C) Gas flow (mL/min) A(nm)
4 Zr0, /MgO(95:5,w/w)
Fig. 4 Optimization of luminescence conditions of acrolein on ZrO,/MgO(95:5,w/w)
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Fig. 5 Calibration curve of relative luminescence inten- Fig. 6 Analysis of oxidant products with GC-MS
sity (RL) v.s. acrolein concentration
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A Gaseous Acrolein Sensor Based on Cataluminescence
Using ZrO,/MgO Composite

LIU Yong-Hui, CAO Xiao-An* , CHEN Fu-Gao, ZHANG Run-Kun

(Environmental Science and Engineering Institute , Guangzhou University , Guangzhou 510006)

Abstract A new cataluminescence (CTL) sensor using nanosized ZrO, doped with MgO was
developed to monitor gaseous acrolein promptly. When the mass content of MgO was about 5%,
acrolein CTL intensity over ZrO,/MgO was 1. 8 times higher than that of pure ZrO,, moreover, the
CTL intensity of acetaldehyde, a main disturbing material was only about one 7th of pure ZrO,. The
proposed sensor showed high sensitivity and selectivity to acrolein at optimal conditions of: tempera-
ture at 279 °C, wavelength at 425 nm; and gas flow rate at 200 mL/min. Under the optimal condi-
tion, the linear range of the CTL sensor versus acrolein concentration was 5—5000 mL/m’, with a
detection limit of 1. 65 mL/m?® and response time of 12 s. Among ten tested species under the concen-
tration of 1000 mL/m®, the CTL intensity of acetaldehyde, methanol, benzene, toluene, dimethyl-
benzene were only 6. 1%, 2.9%, 2.5%, 2.5%., 3. 0% of acrolein, respectively, while no obvious
signal was monitored for the others. The sensor can be applied to facilitate rapid detection of acrolein
in the air.
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