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Fig.1 The HCHO catalytic performance on the various

catalysts prepared with different precipitants
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Fig.2 HCHO catalytic performance on various

catalysts prepared with different Ag contents
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Fig.3 The XRD patterns of the various catalysts

prepared with different precipitants

(311), (222) ., (400) . (422). (511) . (440) fh
1. BEEVIERI S AL, FTXE LY CeO, Fl Co, O, fiT
SPPUGERER B T AR 55, 3R B AE B R A, X
BREGHRAR NS 2, AR TR MR AR, b, Ag/
CeCo-OA fEFLFI T CeO, Fl Co, O, [ AIT 5F W i B i
55, wd B R 0 s i 2, AR T A SR
M, X S IE AR —3 M Z T, Ag/CeCo-K
H1 Ag/ CeCo-NH Ak 77 XF 07 119 477 5 e 5t J3° gk ol 344
S, % BT HC T 0T 1Y) 45 o B AR TR, KT N T 4 A R
M ARHI T P EE AR, 3 Ak, BT A RS Y
KRBT Ag WFh By AR CAT S, Ui B3 i
IR EE AT AL Ag BS54 HT CeO,-
Co,0, 204K I

AN Ag 5138 AR XRD BE & 4 f
N TR R A VB2 S £ 39 Bl PR A A A [0 55

" Lo A 4Ag/CeCo
/.f"“'i\’ . ~ s 2Ag/CeCo
A WV bt
/W A 1Ag/CeCo
- ./M“'" . 0.5Ag/CeCo
d Ay 0.25A2/CeCo
" A O.IAg/CeCO

CeO,PDF#43-1002
Co;0,PDF#42-1467

Intensity/(a.u.)
J\f
‘h F

(331)
(420)

0 80 90

4 IR Ag SR ALY XRD (&3
Fig.4 The XRD patterns of various catalysts

prepared with different Ag contents
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Fig.5 N, adsorption-desorption isotherms of the various

catalysts prepared with different precipitants
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Table 1 Pore structural parameters of various catalysts prepared with different precipitants

Sample Sper/ (m* - g™") Pore volumev/(cm® + g™") Average pore size /nm
Ag/CeCo-K 68.84 0.309 15.4
Ag/CeCo-Na 64.77 0.303 16.7
Ag/CeCo-NH, 74.48 0.296 14.3
Ag/CeCo-NH, 47.92 0.227 16.3
Ag/CeCo-0A 35.88 0.148 16.7
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Y T AL, SRR R, FLIARAR
KU AR MR ZE L, S LR /NS
M5 R —F . Ag/CeCo-OA = Ag/CeCo-Na > Ag/
CeCo-NH,> Ag/CeCo-K > Ag/CeCo-NH,.
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600

| 4Ag/CeCo-Co;0, ¢ l‘«‘/“

2Ag/CeCo0-Co0;0,

1Ag/CeCo-Co0;0,

A A A A A A A

200 A AMAAAAAA A
0.25Ag/CeCo-Co0;0;

Quantity absorbed/(cm®.g~")STP

0.1Ag/CeCo-Co;0,

1 1 1
0.0 0.3 0.6 0.9
Relative pressure/(p/p")

6 A Ag T8t AL N, WG R h 2%

Fig.6 N, adsorption-desorption isotherms of various

catalysts with different Ag contents



%4l

SRATIRAE . DLIEFITN Ag 5 AR Y BE A 1 RE A 52 ) 359

5, R Ag & X AW T U g, H
Ag BIIMAXT Ce0,-Co, 0,52 75 S8 AWy AR Y 52 1 2

BN AR 2 A AR B AL 25 A8 2 BOR M
B, AN Ag i 0 AL R A4 i AR AL AR

R2AE Ag SENEZBEAFNNLENSH

Table 2 Pore structural parameters of various catalysts prepared with different Ag contents

Sample Sper/(m* + g™") Pore volumev/(cm® + g™") Average pore size /nm
0.1Ag/CeCo-Co,0, 27.27 0.146 17.5
0.25Ag/CeCo-Co, 0, 26.36 0.144 18.1
0.5Ag/CeCo-Co,0, 28.42 0.153 17.4

1Ag/CeCo-Co,0, 35.88 0.148 16.7
2Ag/CeCo-Co,0, 26.67 0.156 18.1
4Ag/CeCo-Co,0, 26.62 0.155 18.4
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FLARBE Ag F w8 AL TG I B PTG, AR 905 06 1
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ZEAN[RITTE R 25 A ) e Ag 0 JC I e iy hr
SHUES. A AR R R Co, 0,28
AR g R . Hr ) 186 71669 em ™ B A

.

M
w/CeCo-NHJ /‘l\,h/\"‘
AL Ag/CeCo-NL_M/\L
n___Ag/CeCo-K W_/L

1 1 1 1 1 1

100 200 300 400 500 600 700 800
Raman shift /cm™!

P 7 A TR O R0 8 B 25 AR 2O

Fig.7 The Raman spectra of the various catalysts
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prepared with different precipitants
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Alg MR SERR IO N, e 2 XT T 1Ag/ Ce-
Co, %ML 5 = FEBLBALE I T WA 5%, X AT B



360 a4 F  fiE

o33 %

4Ag/CeCo

2Ag/CeCo

0.5Ag/CeCo /\/\_/\JL
N

0.25Ag/CeCo
N

0.1Ag/CeCo

AN

1Ag/CeCo

Intensity/(a.u.)

1 1 1 1 1 1

100 200 300 400 500 600 700 800
Raman shift/cm™

& 8 AIA] Ag T LRI A FLE ik

Fig.8 The Raman spectra of the various catalysts

prepared with different Ag contents
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Fig.9 The H,-TPR profiles of the various catalysts

prepared with different precipitants
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Fig.10 H,-TPR profiles of various catalysts prepared

with different Ag contents
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Effects of Precipitant and Ag Content on Formaldehyde
Degradation Properties

ZHANG Ke-xin', TANG Tong”, LI Fen-ji', XIA Fu-ting'”* , JIA Li-juan', ZHANG Qiu-lin’
(1. Key laboratory of Resource Clean Conversion in Ethnic Regions, Education Department of Yunnan,
Yunnan Minzu University, Kunming 650500, China;

2. Faculty of Environmental Science and Engineering, Kunming University of Science and Technology ,
Kunming 650093, China;

3. State Key Laboratory of Complex Nonferrous Metal Resources Clean Utilization , Kunming University of
Science and Technology, Kunming 650093, China)

Abstract; Ce0,-Co,0, composite metal oxide support was prepared with different precipitants, and Ag/Ce0,-Co;0,
catalyst was obtained by impregnating and loading Ag with different content. The physicochemical properties of the
catalyst were studied by means of nitrogen physical adsorption, XRD, Raman and H,-TPR. The results show that-
when WHSV = 30 000 mL - g”' - h™", the catalysts could achieve the complete purification of formaldehyde at
< 90 °C and showed excellent catalytic performance for the oxidative degradation of formaldehyde. Oxalic acid
precipitation reduce the crystallinity of Ce-Co oxide, increase the content of Co’*, provide more oxygen vacancies,
and promotes the activation and migration of oxygen molecules and increase the catalytic activity. With the increase
of Ag content, the activity of Ag/Ce0,-Co,0, catalyst prepared by oxalic acid precipitation was enhanced, and the
interaction between metal and support was also enhanced, and the activity was best when the Ag load was 1%
( Weight percentage ) .

Key words: formaldehyde; mixed metal oxide; silver load; co-precipitation



