48 6 ) Vol.48 No.
2009 11 Journad of Xiamen University (Natural Science) Nov. 2009
C0z 04
CO
( , ) 361005)
(Cos04) CO . Cos04
co - 2
C0s0s. X (XRD)
C0304 ,C0304
00304 co C0:04
, 250 300 00304
; CO ; ;
:0 643 A :0438-0479(2009) 06-0773-07
Cos0s , - .
, - C02+
[1] , ;
s y C030s4.
(-3 Co3 04 - -
[4-81 . , co Zeng [ Co (NOs): ,NaOH
-1 NO (1 (121 , NaN O ,
C0304 , - 47 nm
Co3 0. Co3 04 ,
, Co3 04 C0304 10 47 nm .
Co3 04 Co (OH):2
Cos 0,21, ( ) Co:- xCox (OH) 2 (NOs) « JJiang
- . ( ) C0304 Co S04 NHs - H20 Co(OH)2 ,
(OH  COs*) H.0: , 180 24 h
Co*" ( ) Co (OH): Cos 04 :
: Cos 04 (201 Co
( H.02) (NOs)2-NHs - H2.0 , 180
C030s. , 6 h 100 nm Co3 04
02 , - )
, 2 (
:2009-07-06 Co30. ,
C03 04 (6(0)

* :zhanggh @xmu. edu. cn



174 ) 2009
. FL GC90 B-2
1 ( ) ,0: CO CO:
TDX-01 , TCD
11 CO CO:,
X (XRD) Philips FID
Panalytical X Pert Pro X- 1.3.2
, Cu Kt QA =0.154 nm) , -
40 kV , 30 mA , . ’ '
(SEM) L EO-1530 ( 20 co +~;%2 —Co, 1)
kV , . ,
) | He + 302 —H:0 ®)
co co
1.2 C03 04
002+ 1 - -
C0s 04 1.46 g o (NOs)» CO Conversion = [COJn % 100 %.
50 mL , 80 10 min co : co CO:
0.1 mol/L . 10 mL ) :
w(NHs - H.0) =25% , a- 1ico.]
Co(OH): : B-Co O Selectivity:_z—[ozlm_ [0 Jou x 100 %=
(OH): . 80 6 h. 1
Co(OH)2 5 ([COIin - [COleu)
x 100 %.
(400 700 ), C0s 04 [O2]in - [Oz]ou
Co?* , C0:0s : [ CO Jin CcOo ;
2.0g Co(NOs): - 6H.0 [COTou co 1 [CO:]
20 mL . Co(NOs): 4 CO: [0z ] O ?
g 10 min. [O2 ]out 02
100 2h 2
(250 500 )
Co: 04 o 2.1 - Co: 04
1.3 Co(NOs)2
1.3.1 Co(OH): , Co(OH):
CO C0304. C0304
85 %.
' 8 mm. 1 Co(NOs)2
KOO -) 12 h Co (OH):
, (A-808P ) , ,
: V(CO) V(G:) Co(OH): .
V(H2) V(He) =1 1 50 48, 0.1 1 2.5um. Co(OH)2
g, 30 000 mL/ (g - h). , 200 )
V(0:) V(He) =5 95 2 Co (OH): 400 700
40 min . 50 XRD . , Co
, (OH): B-Co(OH):
(a=3.183 nm,c=4.652 nm) JCPDS30-



6 : Co304 CcO - 775 -

(@0h;(b)12h
Fig.1 SEM imagesof Co(OH): precursor prepared with aging time
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Fig.4 XRD pattern of Co(OH)14(COs)o.3 precursor pre-
pared by urea precipitation method

Co(OH)1.4(CO3) 03
Co30s. C03 04
90 %.
CO(NHz)2 +3H.0"2NHs +OH™ + HCOs~

OH™ + HCO; —CO3 + H.0

4.5 Co
(O H)1.4 (COs)o.s XRD . 5
, Co(OH)14(COz)0.3 100 1 000
nm, 10 30 nm ( 5(b) (
5(c)) Co(OH)14(COs)os
(hydrotalcite) , Co
(OH)2- « ( Ccos*)
6
XRD . , 250 500
Co030s4. ,XRD
, Co30s4
Scherrer
Co3 O4 1 . ,

e e

e Y .
TR TR

5 Co(OH)14(COs)0.s

Fig.6 XRD patterns of CozO4 prepared by urea precipitati-
on followed by calcination at different temperatures

250 500 Co304
5.2 nm 19 nm.
7 Co(OH)1.4(CO3)o.s
Co3 0. ,C03 04
. 7(b)
8. 7 8 ,
Co3 04 15 nm
2.3 Co304 CO
9 - Co30s
(6(0)
,400 Coz0. 100 CO
, 175 (6(0) 100 %,
CO:2 55 %.
(700 ) :
Co3 0. ,
10 - Co304

Hom e oy, waT Avav, 100 -
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The Synthesis of CosOs Nanoparticles and Catalytic Perfor mance of
Carbon Monoxide Preferential Oxidation in He-rich Gas

L IU Xiarrhong L | De-bing ,FAN Wen-ging ,ZHAN G Qing-hong ",

WANG Ye ,WAN Hui-lin
(State Key Laboratory of Physical Chemistry of Solid Surfaces,College of Chemistry and Chemical Engineering,
Xiamen University ,Xiamen 361005 ,China)

Abstract : The unsupported CosOs catalyst showed excellent low temperature CO oxidation activity. Its application for carbon mon-
oxide preferential oxidation has attracted a great attention since it exhibited a potential prospect for industrial application. In this re-
port ,CosO4 nanoparticles with two different kinds of morphologies were prepared by liquid-precipitation & air-oxidation pyrolyss
method. In order to investigate the impact of preparation conditions (such as precipitating agents ,aging time and calcination tempera-
ture) on the morphology and crystal size of CozO4 nanoparticles,we used XRD ,SEM to characterize the prepared CoszOs. Morpholo-
gies of Coz04 are consstent with the morphology of their precipitation precursors. The higher the cacination temperature was,the
larger the crystal sze became. Catalytic preferential oxidation of carbon monoxide over CozOs nanoparticles in Hz-rich gas was per-
formed. We compared the catalytic performance of CosOs4 synthesized by above methods found that size and surface area of the cata
lyst had correlation with its catalytic activity. The CoszOa4 obtained by ureaprecipitation & air-oxidation method calcination at 250
300 exhibits the best activity.

Key wor ds :Cos O4 nanoparticles;carbon monoxide preferential oxidation ;liquid-precipitation & air-oxidation pyrolysis method ; metal
oxide morphology



