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Abstract : This study investigated the influence of catalyst preparation on the activity of Co-CeO; catalyst for N,O decomposition.
Co-CeO; catalysts were synthesized by co-precipitation and incipient wetness impregnation. In order to estimate the performance
of the as prepared catalysts, direct catalytic N,O decomposition test was carried out under 250 ~ 375 C. As a result, the catalyst
prepared by co-precipitation (CoCe-CP) showed an enhanced performance on N,O decomposition reaction even in the presence
of O, and/or H,O, whereas the impregnation catalyst (CoCe-IM) did not. In order to investigate the difference in catalytic activity,
characterization such as XRD, BET, TEM, H»-TPR, O,-TPD, and XPS was conducted. It is confirmed that the particle size and
specific surface area were changed depending on the catalyst preparation method and the synthesis process influenced the physical
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properties of the catalysts. In addition, the improvement in the activity of the catalyst prepared by co-precipitation is due to the

enhanced reduction from Co’” to Co®” and the improved oxygen desorption rate. However, it has been confirmed that the surface

electron state and binding energy, which are related to N,O decomposition, do not change depending on the preparation method.
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Figure 1. (a) N,O conversion of prepared catalysts (m) CoCe-CP;
(o) CoCe-IM, (b) N2O conversion of Co304, CoCe-IM,
CoCe-CP catalysts. Reaction conditions: 500 ppm in N
balance, respectively (GHSV = 45,000 h™).
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Figure 2. N,O conversion of prepared catalysts. Reaction conditions:

(a) 500 ppm N2O + 3% O3, (b) 500 ppm N2O + 3% H>O in

N balance, respectively (GHSV = 45,000 h™"). (m) CoCe-
CP; (o) CoCe-IM.
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3.2.1. XRD & BET
Azd Fe] S22 548 245t Table 19 A=|st
Ack oS A Bl E 9l5te] Coi0s Fuio] At FH7)
71&3to] CeO, 7t whe F&e Loh gtk WA ICP-MS
B4 AiE E3 CoCe-CP2 CoCe-IM Zulj 2] 31512 &1
(Molar ratio) 2/ 18}9ith Ce/Co EHl= £4 Atz

Table 1. BET surface area, crystallite size, and chemical composition
of catalysts for samples

Catalysts BET sugfaf:le area | Crystallite size | Molar ratio
[m g of Co* [nm] of Ce/Co**
Co304 70.13 16.2 -
CoCe-CP 133.48 8.6 0.045
CoCe-IM 59.8 17.4 0.049

*Calculated from Scherrer equation
**Estimated by ICP-MS
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Figure 3. X-ray diffraction (XRD) patterns of CoCe-CP and CoCe-
IM catalysts.
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Figure 4. TEM photographs of (A) CoCe-CP, and (B) CoCe-IM
catalysts.
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Figure 5. O, temperature-programmed desorption of CoCe-CP and
CoCe-IM catalysts.
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Figure 6. H, temperature-programmed reduction of CoCe-CP and
CoCe-IM catalysts.
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Figure 7. XPS spectra of Co 2p (A), Ce 3d (B), O 1s (C).
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Table 2. XPS peak positions for the Co 2p;,, value and the O 1s
value; surface atomic ratio of Co”/Co’"

Binding energy (eV
Catalysts £ gy (V) Co*'/Co™ "
Co 2])3/2 O ls
CoCe-CP 780.3 530.2 1.86
CoCe-IM 780.1 529.6 1.84

*Estimated by the ratio of Co™ peak area and Co® peak area

Ql%=0], Co 2psn 2B EH|| dfgdl= 780.11} 780.3 eV H

oA A e] w = 7E A SR TH22,25]. Ce029] 7kl E}E'Jr
Co 2psp F=+= 4 L"‘S gty A= o5yl on, o= 3
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<< Yeldith XPS B4 Ao A Co 2p;pt Co 2pin Ake]<]
A -F| %= E8H(Spin-orbit splitting, AE)-> 2F 15.0 eVZE 211 E
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