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Study on Gaseous Methanol Sensor Utilizing Cataluminescence of
TiO2-Y,03 Powder
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Abstract When it passed over the surface of TiO,-Y 05 with the mass ratio of 3 . 1, methanol gas was
catalytically oxidized by O, in air that resulted in intensive chemiluminescence (CL). A novel methanol gas
sensor based on this kind of CL was developed. The results showed that the sensor was of high sensitivity
and selectivity to the determination of methanol gas. Quantitative analysis was performed at the wavelength
of 490 nm. Under the optimized conditions, the linear range of cataluminescent (CTL) intensity versus con-
centration of methanol vapor was from 25.74 to 12870 mg/m® (r=0.9995, n=8), with a detection limit of
8.58 mg/m® (the signal-to-noise ratio was 3). No interference signals were observed while the added sub-
stances passed through the sensor, such as cyclohexane, n-hexane, chloroform, benzene, ethanol, formalde-
hyde, acetone, ammonia and toluene, except acetone, ethanol and ammonia. The gas sensor could be work-
ing for more than 80 h and showed the longevity and steady performance and was applied to the online de-
termination of methanol successfully.
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Figure 1 Schematic diagram of the cataluminescence (CTL)
sensing system
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Figure2 Leicabiomicroscopy photo of TiO, powder
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Figure3 Leicabiomicroscopy photo of Y ,0O3 powder
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Figure 4 CTL response profiles of different concentration of
methanol
concentration of methanol: (1) 2574 mg/m®, (2) 5148 mg/m®, (3) 102960
mg/m®
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Figure 5 CTL spectrum of methanol on TiO,-Y,O3 powder
surface
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Figure 6 Temperature dependence of the CTL intensity of
methanol vapor
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Tablel Comparisonof CTL intensity of methanol on the different powder

Powder

TiOrY505 (3 1) TiOrALOs(1: 1) ALOsV,0s(3: 1) ALOsTiONY,05(1:1:1) Y,0:-Cr0s(L: 1)

Relative CTL intensity 9185 2014

0 1531 1733

3 FH vk F¥ (concentration of methanol) >y 1287 mg/m®, i /% (Temperature) 4 185 °C, SKH 490 nm JEi: H (Filter).
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Figure7 Effect of flow rate on CTL intensity of methanol

2.7 ITYEfisZk KRG iR

15 bl S AR I 4 AT T A2 RO S
FIRVR BE 16 2, R ILE 25.74~12870 mg/m? ¥ [ 4
BT S S5 A RO GIREE B R I Ze VDGR, Ry
Fi o 1=3.81375C+1.79382 (I &y CTL 58J%, C A HIEE,
PRI EE); LR PEAHC R %0 r=0.9995; £ Hifk 8.58
mg/m®. X H AR RO EEFATIE T 11 IR, oA
FrfE(w 254 2.5%.
2.8 1ERLERHIE®

ZARIEESE TAER R4 80 h DL |, Hf bR ks
JEBAT AR, RIFIXFPIET TiOY 05 A i) 4k
P A 4 22 RO AR AR
2.9 EFEM

RN, SRR AL RS R U T2, ik,
AWFFORGE T IE O, &b, K. OB, T, N
Wi B FHOREE A F A () 9 B2 S A7 I (1287
mg/mP) X AR R R GHRRE I, S5 RR W, BT LW
12y 10.7%0 IET-48, WESEZ) 19.6%0F IF T4,
ARNEL N 17.1%M 5 T4, RGeS R T
e
210 HamoH

N T SEBLAE A IS O s S ARATAE RO R (1
Ky, NTERCT RS AR, 28, Rk

FE b, FET7 V0% IR T S 48 05 Al JBCRE (0 B 2 1 v s
TRFA) A ] 5E AR T R AT (e AU,
SR JE AR N R 12 0 ) 0 g 1 P 2 AR 8 B B
L TR R (298 K, 1.01X 10° Pa)AH )M 1A 443 i (mg/m?).
T3Ah, AT T B T BT 700 R 1)k ORI
WCB S R A, AT T PRALIR G R RE S AT, £
FEFEE. . 2. XU EE S TG R E. i g
RN 2 Prox, HEEH PR35 04 104%F1 101%, 45
PSS
R2 R 2
Table2 Methanol gasanaysisin artificial samples

Sample ... Concentration/ Measured Y?l i Recovery/

Composition 3 ue/(mgem °),

No (mgem ) %

(n=5)

Methanol 514.80 535.11+9.72 104

1  Ammonia 11.44 —
Formaldehyde 11.44 —
Methanol 514.80 517.80+1258 101

2  Benzene 11.44 —
Ammonia 11.44 —

2 The condition of the analysis in gas samples is 1.01X 10° Paand 298 K, and
the concentration of every composition in artificial sample is conversion by
analytical reagent.
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