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1.2 U FE SN
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Fig. 1 The N,O conversion over Co,0, catalysts
prepared by different precipitants
Reaction conditions: 1 000 ppm N,O, Ar as balance gas,
GHSV = 60 000 h™'
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2.2 XRD
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Fig. 2 XRD patterns over different catalysts prepared by

different precipitants
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Fig. 3 N, adsorption-desorption isotherms and pore size distributions of different catalysts prepared by different precipitants
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Table 1 Results from N, adsorption-desorption experiments using different catalysts

BET surface area

Total pore volume Average pore diameter

Samples /(g ) /(mL - g") /nm

Co,0,-K, CO, 45.9 0.225 15

Co,0,-Na, CO, 29.3 0.196 20

Co,0,-NaHCO, 37.3 0.201 21

Co,0,-NaOH 27.5 0.203 25

H % 1 A0, SR TTTE AR A L 3% T FRURD

FLEFIER. Co,0,- K,CO; fEALH](45.9 m* - g7) ; /"\
[tk 2 16 f K, KT Cos0,- Na,C0,(29.3 m” - Co,0L-NaHCO, ///?\~/ o \.\
g'). Co,0,- NaHCO, (37.3 m’ + g'), Co,0,- . — // \\ —
NaOH(27.5 m* « g™'). 14k, Co,0,- K,CO, ffLH 3 | cooonnco, T+ \
(0.225 mL « g') fALA /K, KF Co,0,- g N
Na,CO,(0. 196 mL « g”') . Co,0,- NaHCO, (0. 201 £|coomaon T \
mL - g), Coy0,- NaOH(0.203 mL « ¢™'). ity I e ™ o
T, FEX 4 AMELLAIT Co,0,-K,CO, fib L] coorkco, \
B . FLAEK, Coy0,-NaOH LA /)N, T | . | ——
Co;0,-Na, CO, BATH/MLEA. 100 200 - perature-;':"\f; S0 600

i A AR R IE G PE, Co,0,-K,CO5 B
BERMFLAS . BRI b 3R TR S B/ N -2 £ LR,
F P M B b B AR TS . (H O T ) R A Y
Co, O, fALFI Y Fb e ML . FLA FE M =2 [ AR 4k 5
TCHBAXT R AR, o] TR ) b2 AR AL AL
ARSI L N, O Ak 3 s e i) 22 R .

2.4 H,-TPR

R ZEARIUTTE R £ 19 Co, 0, H AL AT
AR SR RE , XTAEAL T EAT T H,-TPR RAIE, 45
RILIE 4. ANEPLVER 251 Co, O, AL AL
TEURBEVE [ 200 ~550 C BBl T 2 ANk g, H
H1 220 ~ 340 C Ry H, HFEIERTIHJE N Co, 0,3
CoO FY if J5 6, B Co™ B Co™ Ay if i i 72, 1
340 ~500 Cif )i R ))& A CoO F| Co [k JFilE,
B Co™ 3| Co fyif i #21 . SCHR B 7, Co™ %
Co™ [ 34 JFad B2 5 40 Bt B A0 BR AR SC 16, B Co™ %]
Co™ AR SR T BE B AG, UM AR 5, sk i
FIF N,O BIMEAL M. NI AT LA Y, 454k

4 AFRDTTE R il £ Y Cos 0, AL
fEALFRIRY H,-TPR 5[
Fig. 4 H,-TPR profiles over Co,0, catalysts

prepared by different precipitants

F L Co™ #] Co™ iR S B A ], Hh Coy0,-
K,CO,. C0;0,-Na,CO;, Co0,0,-NaOH FI Co,0,-
NaHCO, fitfb 7] Co™* F| Co™* Ay i i v i BE 43 1 b
310, 313, 326 F1327 °C, i3k Bl 7 5 HAR AL
P A —35. AL, M FRTTE R A K, CO, fE
HTUHE I 45 1 Cos O, HEAL I HA BRI Co™ ]
Co™ MR JRIELEE , FW] Co,0,-K,CO, HA LM Co™
| Co™ BB JRAE 1. ARFFE R, Bl A AR
PEREA FITHE M N,O Wb s 1.
2.5 XPS

AN[FITTE I 1 25 19 Co, O, HEALFI Y XPS &
W BT, BS O Co2 p 4, i I8 AT J01, 75 A [H]
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Co2p  ColZpn ULVER 5 1LY Cos O, HEALFIH, Co WyFhHg XPS g
CZ&Xﬁi Chtem Cw0oKiCO, RUFTCHI AL, 7T L Co S0 fl 2 bR A5 3 A A
[, M4 SCHR 17 AT %1, Co 2p,, 7 779.3 ~779. 4
: j&§¥, Co:0,-Na,CO, eV 71 780. 05 ~780. 35 eV (5 il P fry 6 7T 43 31 )1 4%
% K Co™ 2py, Fl Co™ 2pys, 55 4b— A F I B
E Co0,-NaHCO, Co 2p,, 7E 794.35 ~794.45 eV I 795.35 ~795. 7
eV JEE P I 43 BIHES K Co™ 2p,, 1 Co™ 2p,,, T
o OmNaOH L £ RETE 789 I 803. 8 eV ALFGUETT 145 W Co,0,
P (O TLRIE Sl AT R IR
L — - - R R R R, S IL R Co MR
Binding energy/eV RN S BRI TR PERY 2 0, XF 2R 5L AR Y
Bl 5 RIEPLTER T4 Co, 0, AL FKif Co WM ifidT 1 geit, HARG Rk 2. Hrp
HEALT] Co 2p 9 XPS [l Co,0,-K,CO, iyl Al K, &l TR Co ¥y
Fig. 5 XPS spectra of the Co 2p region for Co,0, catalysts &R E, M Co,0,-NaHCO, Fll Co,0,-NaOH I
prepared by different precipitants TRV, B ILRT Co Rl & B,
%2 FETRHH & Co,0, AMEUFHRE Co WML B
Table 2 The content of surface Co species for Co;0, catalysts prepared by different precipitants
Samples Co,0,-K, CO, Co,0,-Na, CO, Co,0,-NaHCO, Co,0,-NaOH

Peak area of Co™* 25 519 26 196 15 882 15 236

The proportion of Co™* 41% 43% 38% 39%

Peak area of Co™ 36 578 33 848 25 219 24 309

The proportion of Co** 59% 57% 62% 61%

K6 H O 1s i, TE454HEHR 529.0 eV AbAyie  AbRyIET] I 25 Jy 32 148 4 OH 4 Fpt ). dy &l Ay
A U285k R LI I | 7E B B Ab 45 4 BB 530.6 eV 1, Co,0,-K,CO, W38 i fr o8, M) FL 3 OH 4
AN SAS AW Fh B . MY HABAE 5, Cos0,-

AN NaHCO, FUAT B35 ISR 1, ST H A T OH 47
00RO I SEL TR A A

™\ o LA MALTE Y, Cos0,-K,CO, FMPF 5 A

; \ e TEFTA AL P 2B B IS, TG Co, 0, -

£ NaHCO, M 2%, [ i 4 i M o Bt U IS, 4%

z va Co,0,-NaHCO, 2 2 90 i A ) 6 AL T HE U : Co,0,-K,CO, >

Co,0,-Na,C0O,>Co,0,-NaOH >Co,0,-NaHCO, ,

N coneneon 2 TR, AL A R [ Rl R T Co Ml (Co™ Al

Co™ ) 1 91 5 4 A0 35 2k 9% T 101 o O 3726 R T

2 =8 s 524 AT O TR SR Co WU 5t — 5 R E AR 530 i 1

pinding enereyfey WP D T E A [ 39 3 ) 0 % 10— 2R B AL )

16 ARHILIERIIE 1S Co, O A th, KT Co™ il Co™ My g JLiG Mk (L4, FLAE

HEFLH] O 1s £ XPS 5 TR B Tl 1 2 i T M IR 5, AT

Fig. 6 XPS spectra of the O 1 ion for Co, 0, catal 2 — \
o A et fhe T rewton Tor BT et A At 5 7 192 0 00 R ) 00 o ) o -5
prepared by different precipitants B M 4R 5 H G A 3 T B A O AL
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Fig.7 0,-TPD profiles of Co;0, catalysts prepared by

different precipitants
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2.7 O, #1 H,0 X7 L E R F20m
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Fig. 8 N,0 conversion over Co,0,-K,CO; catalysts with
feed gas of 1 000 ppm N,0/Ar + 5 vol% O, or
1000 ppm N,0/Ar + 3 vol% H,0

SRR SRR, AR TG A R TR A B 1 B
i, XFFHEAH] Cos0,-K,CO5 FEAFFAE A K75
ISR AE 450 CHALRN 97. 4% , A TR IR
T, W 3% H,0 KES KM T HALER
90.5% £ 5% O, fFTEAF N AL N 85.9% . W]
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N,O BIREAL SR TG A — 2 R, 3X 2 B T E SN
HRPARSFRKZERSS N0 43 F 55 G
TAEPEAL AL b, DI DEAEATE M FEAK, {H Co,0,-
K,CO, fALAIFERL S5 N AR B B m i Ab . h
FEAEALT I FE M, BRI Co,0,-K,CO, 4
ez SR 700 CRske 8 h, HARIEPEI K
ZEALNIE 9, AL M — e B TR, RAE
450 CARTIAE] 80% M1, F M HLHA AL 11
PRENE. 75, X Co,0,-K,CO, fEALFITE 450 C
AT T 100 h TG PRI, Sk g AR e, AN
MHAZE RN 10, 4553 1Z AL FI7E 100 h (1
5 A I A v A T B PR AR A 1A, T
HEABIF IR EE.
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Fig. 9 N,0 conversion over Co,0,-K,CO, catalyst
with calcined in air at 700 °C for 8 h
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catalyst at 450 °C for 100 h
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Effects of Precipitations on the Structure and Catalytic Activities of
Co, O, Catalysts for the N, O Decomposition

LIU Qi-xian, TANG Xiao-su, DUAN Yan-kang, SONG Zhong-xian,
NING Ping, ZHANG Qiu-lin”*
(Faculty of Environmental Science and Engineering, Kunming University of Science and Technology,
Kunming 650500, China)

Abstract: A series of Co,0, catalysts with different precipitants ( K,CO,. Na,CO,, NaOH and NaHCO,) were
synthesized by the precipitation method. Relevant characterization was conducted employing XRD, BET, XPS, H,-
TPR and O,-TPD. The influence of phase structure and redox properties of catalysts on catalytic decomposition of
N,O was studied. The analytical results indicated that the Co,0, catalysts prepared by K,CO; possessed excellent
redox properties, lower crystallinity, abundant Co species, which could contribute to the catalytic activity. Be-
sides, the rich oxygen vacancy was beneficial for the electron transfer and the O, desorption, resulting in the im-
provement of catalytic activity. The Co;0, catalysts prepared by K,CO, exhibited the best catalytic activity and
more than 90% N, O conversion was achieved at 450 C.

Key words: the catalytic decomposition of N,0; precipitant; Co;0,
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