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Abstract: The mesoporous Co;0,4 nanorods with narrow pore size distributions are prepared by a simple
hydrothermal method. The samples are characterized by scanning electron microscopy (SEM), high resolution
transmission electron microscopy (TEM), selected area electron diffraction (ED), X-ray diffraction (XRD),
X-ray phonoelectron spectra and N, adsorption. The chemoluminescence and catalytic oxidation properties of
CO over Co;04 nanorods are mainly investigated. The results show that the mesoporous Co;O, nanorods
show a higher catalluminescence (CTL) intensity of CO oxidation than the bulk one. Due to the high sensitiv-
ity, CTL can be used to fast monitor environmental toxic volatile organic chemicals (VOCs).
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2.1. HEmEHIE

FESLIG R, TR BRI i at, T E It
RAIAE, AP, K DRI
# 0.003 mole CoCl,-6H,0.0.018 mole CO(NH,), Al 5 g
of Pluronic P-123 (Z=# B 3L HE Y (poly (ethylene
glycol)-poly (propylene glycol)-poly (ethylene glycol),
HO(CH,CH,0)(CH,CH(CH3)O)7(CH,CH,0)20H, 731
&: 5800, J&H BASF AR T 40 mL EE 1K+,
HeRe 2 50 mL A RV S0 BB AN SOBE S, A
£ 90°C, TR 24 ho HARRER 2 =5, KBRS,
80°C T4 24 h, LA 1 Cmin ' H*F+% 500°C, £
PP ORI 5 hy FFE] e 4K Cos04 7E 700°C il T
W I AT RR B AE 2 h 0 5 h DL 2%, 1D IR
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FIH A= 1) ISM6400 44 FL 1 2. flU 8% (SEM) X B
IS RIS R B AR AT e . sk
ML 15 keV, BTN 1.2 nA. FIHE S HRE
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TS5 FAIEAT 20 AT IS L R A 200 k Vs I F R RS 0K
SYHIGR 5 BUE g, SR 5K FLT T PR RS 1) 4 D
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nm, EHE 40KV, EHH S0 mA, LL5%/min HE M
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PAEBRRmA . R fLoAA205KH BET
BIH W7k AT i . R M 2 Hr £ AXIS-His
Kratos XPS fgiE (% _FiEAT : #.65 Al K, radiation (1486.6
eV) SR NIERIE, HE N 40 eV, T4 ARELL C 1s
1§ (284.6 eV) NS,
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CO AU S NAE B o[B8 PR AT« 1 mL FFF i
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WA, SRR EI R =R . B 200 ml/min I EE
E4E 1 vol% CO F1 99 vol% =S R &3 AN BIfELL
R, FAAE GRS ORI S K IGE S TR, TEZ T
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Figure 1. SEM micrographs of the porous Co;O4 nanor ods at
low (a) and high (b) magnifications
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Figure 2. XRD patterns of the mesopor ous Co;O, nanorods
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Figure 3. X-ray photoelectron spectroscopy of the porous
Co30, nanorods
3. ¥l Co:0, 44KEEH XPS EiE: (a) Co, (b) O

RN LT3 5 oK BUORL HERR HEZ T T 350 50 1
IERFL, BI: A oA fLl. (8, SRA BIH i
THE, GURBEIE R T Sy A L, FLIEEITE 2~7
nm Z (8], B FLIE T35 50 G KO 1) 5 % HE A HE S
(21, H BET AN 70.5 m*>g . &M Cos0,4 25 i
W B 2t SIS TV RS W B 2, S R H T
0.8~0.98 AHXT & Ay4b, HAIR) H2 B EIR, JET
AN ) g K TR HEF T S ABh R AORIRFL . B IR
B ARG, RPBE AN, ST 22 A1 35 nm,
H BET HAA 20.9 m*g ',

32. HmiELLKMERE
Co304 GUKHE CO SAALIIME ML A 50 L Bt T 5 A%

AAC



B % | ALK BRI 5 e RS REE VOCS Bk 4B

(b)

Figure4. TEM image (a) and ED patterns (b) of the porous
Co05;0,4 nanorods
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Figure5. N, adsorption isotherms and pore size distributions

of the mesopor ous nanor ods (a,b) and bulk Co;0, (c,d)
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Figure 6. Effect of reaction temperature (a) and CO concen-
tration (b) on catalumminescence properties of CO oxidation
over the mesoporous nanorods
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Figure7. CTL spectra and light-off curves of CO oxidation
over mesoporous Cos0,4 hanorods and bulk Co;0,4.Reaction
conditions: 1vol% CO, 99 vol% air
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