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Fabrication of Co,0, Nanorods and Its Catalytic Oxidation of Gaseous Toluene
YAN Qing-yun, LI Xin-yong, ZHAO Qi-dong, QU Zhen-ping
(School of Environmental Science and Technology, Dalian University of Technology, Dalian 116024, China)

Abstract : Co, 0, nanorods were fabricated by the low-temperature hydrothermal method. The Co,0, nanorods were formed through
adding a small amount of surfactants ( Polyvinylpyrrolidone, referred to as PVP) and reacting at 95°C. Controlling the reaction time of
preparation and pH of the solution can affect the properties of Co,0, nanorods. X-ray diffraction (XRD), transmission electron
microscopy (TEM) proved the as-prepared samples were Co;0, nanorods in cubic phase. Hydrogen temperature programmed reduction
(H,-TPR) and nitrogen adsorption-desorption experiment results showed that the size and pore structure of Co;0, nanorods could be
affected by different reaction time and pH, and led to the difference in specific surface area. The catalytic properties of Co, 0, nanorods
were examined by degradation of gaseous toluene. The results showed that conversion of toluene was affected under low temperature by
Co;0, nanorods, which were prepared by different reaction time and pH. When the temperature was below 260°C, the catalyst

prepared in alkaline condition had the highest activity. However, when the temperature was higher than 260°C , the conversion of

toluene was hot significantly different.

Key words: low-temperature hydrothermal method; Co,0, ; nanorod; toluene; catalytic oxidation
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30000,A.R. ]; JG/K &% [ C,H,OH, A. R. ]; &K
[NH,-H,0 wt (%) H25% ~28% ,A.R. ];E&ET
K [C,H,OH,A. R. ].
112 SCEAUER

BREBEOHL (TC16-WS) |, WAL ES DAL
A BRA T 28 T4 ( DZF-6050 ) , b i 75 2% £ R
AR A PR T 5 R R R RS (JB-3 ) |
i B R AR AN AR A BR A H] B AT R
(ESJ120-4 #9) Wk FH e s B A3 PR R I 42,
120 mL, KM KRN s Db (KSI R51) i
GRS, E LR AL R A E] 5 GC-7890 A IS,
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mL - min ~" %3 G 1o 2 AT Al FH R VE R DK )
SEE D A A KA E RIS (FID) AN
TCD Al & 1 SAH @I AL (GC) TEZM & HY Rk
JFEBERLE (A8 Ak, F2RAI1 4R 41 000 x 10 7%, M 125C
FEUGATI B BE A5 455 BA B E) A7 40 min, 5 2 min
BC—A4E Azl 2] 300°C.
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Fig.1 XRD of Co;0, under different preparation conditions
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Co, 0, YHKAEMY TEM B, I rhal LA H il £ 1 40K
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PR 1.2 um, I HIZGOR 2 AR R T AR
ST YR K UL ZH 256 11T B, 3 A ) T 1S R AR Y L
FmAL, X — 5] LA 2 1 B9 EEIE . B Ak, IR
2(c) TR, % Co, 0, G4KHE 1Y 4 K kL 1)
KRR 2 AN/ MBE 2. U6 Bt 2% 14 R F I hah
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Fig.2 TEM of Co;0, under different preparation conditions
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(iR Co™* B H, IR ZE Co HAFRARG ML) H
ATLAEH a b e 3X 3 FIHOL T IX 2 N0 B g7
BHE 20 T AN IR a>b > ¢,
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1 Il 1 1 Il Il
100 200 300 400 500 600
WREEC

B3 AEHEEETHERN Co,0, K H,-TPR E
Fig.3 H,-TPR of Co;0, under different preparation conditions

®1 TRAGHEEETHEN Co0, REHFIE
Table 1 ~ Surface properties of Co;0,under different

preparation conditions

et H:%fﬁ?q ?l;’%_‘:l LA
/m” g /em’ g /nm
a 27. 060 0.1634 18.234
b 36. 601 0.1982 12.370
c 39.239 0. 3058 5.612

1)a i pH=5,%4kLmtE 920 h,b g pH = 5, Z4bIF I 12 h,c N
pH = 9, ALEHE R 12 hy FLAAITF3ALE A BIH 351115 5

2.2 RACPEREPEOY AN A A S5 AT PR R AL
Al

FEME 60 ~80 HAY Co,0, 1 RAEALF, 1T
T2ALWEI N 12 hopH = 5, Z4LIFE % 20 h . pH
= 5, ZALikE g 12 h, pH = 9 B 45 B 4EAL 7 Y
PEARIE P B i e Ak TR AE [ 25 0 T AT s
X, BN 7 2P oA 23 S HE 125 ~ 300°C 2
], — 23 B 9 AN EE s 2 125, 175, 215,
230, 245,260, 275, 280 300°C , £/ J& 5=
40 min, & 2 min H ZEHE—K, — MRS H10 K
B BOLE0E , R an P 4 Fis ih k. 446550 59 3%
PE5 2 AR ] pH B % PIAH G, 76 125 ~230C 2
], pH = 9, ZALMIE] N 12 h (e thZk) HIFS Rk
G PEf e, WS AR R 20 h,pH = 5 (a #I1£R)
AL P A, Bl & AL R/ N3 12 h, o
FEFIE A TR iR, N XRD R AEH AT LI
L0 ER T2 AT Ti) P 3 R HCAHE A 3R 1) 45 & B2 3G K, A
T 5 350 Eb 2 1o ARk 2, T BOH: R 0 e AR T
B2 St 5 TEM —25, IR F R A R fi R BT
TR YR EAE 230 ~260°C I, a M4 W T b
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0
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Fig.4 Toluene conversion using Co; 0, under different

preparation conditions as catalysts
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(4) M Co,0, HYTE S FN kL IR~ 8 2 31X — ff)
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