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1.2 L4 Fis MCM-41 B9& R

] JJ 4 50N 20% 11U 2L S A0AR (9. 4 o) RIRTTINA 0. 49 ¢ NaAlO, F14.01 g /K, B4
AR, A 9. 6 g fEME (Ludox) , HEFE 30 min J&, TN 21 g B 50N 20. 2% W)+~ kit = B 3
AW, RS 30 min. BERNIR AW R Ea A RO ENF R RS T, 7696 C ik
72 h, FAHEZE. BER0ER=Y 2 g, Haigkuesk 3 K, 140 C 14424 h, K515 5
HIR R F=IAE 600 °C 548 15 h.
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THIEEE A O ARV USSR T . B 4 Jm A AL IR DU 680 B 1 0 CUloKIa T, B 28 Al i S i %
EEH MCM41 43 Fii 6 CVD A, 22 AR A UUR B AR EE T, ff pU FH BB DURLZE MCM 41 43
TR, TIRSSHE, FmmyTBY H L8 0 MCM41 43 FHi7E 500 C 5%/ a5 R 10% WA/ TR
N, A 53T 2 1H AA HLB P — 25 A AR AR AR SO, AR
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PESR 28 SR B Y H R, A e i A ek (S) DU R 43 SIAE 2 SOh I HLBH (R, ) FITE B 5
PSR HLBH (R, ) 22 518 BAS R JFEVE AP IR (R, ) I HLIER R, B S = (R,, - R,..)/R,...

2 ZR5itE

2.1 AFAKEFGEEX Sn0,/ MCM-41 £S5 8 R E M RNG AR BRI 20
Sn0,/MCM-41 1B &G 1Y LR TR | FLA | LA 5341 RIS & R B G DURR IS [a) R BE 1 28 1081 T3 1.

Table 1 Surface properties and elemental analysis of SnO,/MCM-41 sensors

Sample Deposition time/temperature  Specific surface area/(m> + g~')  Pore volume/(cm® « g=') D,,./nm Tin content(% )
MCM41 1143 1.18 2.7 0
Sn0,/MCM-41 20 min/400 °C 674 0.62 2.5 14.0
Sn0,/MCM-41 40 min/400 °C 605 0.57 2.3 17.4
Sn0,/MCM41 60 min/400 °C 464 0.41 2.2 20.5
Sn0,/MCM-41 60 min/300 °C 711 0.73 2.5 15.6
Sn0,/MCM-41 60 min/500 °C 443 0.37 2.1 28.6

M1 LR, FE DU B DRI R I 4K SnO,/MCM 41 &SRy bR m A, fLi2 | LA
SEHTE ; BEEVUBUEE TR, SnO,/MCMA41 14 o~
R LR ER, TUAR | FLACENRN. 76 AR % w0
FRESTE) FAS [R] DLAR IR BE T Fr il 4519 Sn0,/MCM 41 g 400
TR REER I LL R T B T 440 ~ 670 m*/g Z ], HA4) g 300
FRTE 14% ~28.6% (it /3 40) JiFl. FEA SnO, g 200
= : P = 100
BRI, SnO,/MCM41 43Ffifi (4 b 2 i AR S e
> 4 s W > 0 5
LA IR | BTEA LA T MCMAT (1) i o6 0810
PRI S IR T Sn0, W= Fig.1 Nitrogen adsorption isotherms at 77 K of SnO,/
AT R B ] ol 25 1) Sn0,/MCM-41 ib) N, 53 MCM-41 at different deposition time

W‘Hﬁw%ﬁl%ﬁn@ 1 Jfi7s , 3 ﬁﬁ&! £ Nz nﬁl}ﬁ'ﬂﬁ a. MCM-41; b. deposition for 20 min; c. deposition for 40
w%ﬁgﬂz%_ﬁﬂ E@Nﬂ%ﬁfﬂﬂéﬂz , E_E_ﬁ H1 LFE{% min; d. deposition for 60 min.



No. 9 X FWE . 2 BAPALTE AT E R L Sn0,/ MCM41 F 544t B B R LM AAT R 1611

JEFR, XU Sn0,/ MCM41 EAT BLRI g A LG5 K, Bl DURLE A A E K, SnO,/MCM41 A FLE5FI Y
¥R R R,
2.2 SnO,/MCM-41 &R FS 4 CO, H, HERIERE

B 2 s T Sn0,/MCM 41 &8s i FL BH Bl LS i AR fb B 3. 78 TR 2 <, Sn0,/MCM41 1%

TR L BEL B 3 5 ) v TR, 156HH] SnO,/ MCM- 6

41 PR BRI L BHAT A2 LT TG m B 3 f A i

J&ARAY NTC 4728, 24 Sn0,/MCM41 L1481 85 % g .l \

KT 20% BF, SnO,/MCM-41 4 J& 2% (1% H BH P K 2 ,|

A G T, PRI SO PS4 ik 2 28. 6% ol

[#1Sn0,/ MCM 41 & 85 LATEARAT 57 AL BbE e 0F
ﬁéTEHZM?JEZ%%E‘J{?@’@ﬁﬁ'ﬁ?ﬁfﬁ%ﬁﬂ‘ﬁ% ﬂﬁ ! 3(IJI} 4ll}l] o 5EI}U 600
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Fig.3 Effect of temperature on the sensitivity of SnO,/ Fig.4 Effect of CO concentration on the
MCM-41 and commercial SnO, sensor for CO sensitivity of SnO,/MCM-41
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Fig.5 Effect of temperature on the sensitivity of SnO,/ Fig.6 Effect of H, concentration on the sensitivity

MCM-41 and commercial SnO, sensor for H, of SnO,/MCM+41
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Preparation of SnO,/MCM-41 Semiconducter Sensors with
MOCVD and Their Properties

LIU Xiu-Li', GAO Guo-Hua'" , KAWT Sibudjing”
(1. Shanghai Key Laboratory of Green Chemisiry and Chemical Process, Department of Chemistry,
East China Normal University, Shanghat 200062, China;
2. Department of Chemical and Biomolecular Engineering , National University of Singapore, Singapore 119260, Singapore )

Abstract Sn0,/MCM-41 semiconductor sensors were prepared by metallorganic chemical vapor deposition
(MOCVD). The amount of deposition, specific surface area and pore distribution of SnO,/MCM-41 depend
on the deposition time and temperatures. The fact that pore size are closely related with the amount of deposi-
tion indicates that SnO, is coated smoothly in the pore of MCM-41. Sn0O,/MCM-41 sensor has high sensitivities
for CO and H,. The sensitivities show a linear relation with the concentration of CO and H,.
Keywords Semiconductor sensor; MCM-41; MOCVD; Tin dioxide; Thin film
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