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Fig.1 N, adsorption-desorption isotherms (a) and pore size distributions (b) and (¢) of Au/ZrO,. Au/Pr,O,,. Au/Pr,Zr,0, catalysts
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Table 1 Physical properties of Au/Zr0,, Au/Pr,O,, and Au/Au/Pr,Zr 0, catalysts

Sper D, P,m:') Toal pore volume” Unit-cell parameter/nm Crystallite size

Catalysts y I
/(m"+g™) /nm /lem™=g™) a b c /nm
Au/Zr0, 184 2.9 0.135 35984 35984  5.1130 33
Au/Pry 052, 0, 175 3.1 0.136 35807 35897 5.1454 34
Au/Pr 5021, 0, 171 3.7 0.159 35998 35998  5.1548 35
Au/Pry 5571, 0, 168 44 0.187 36129 36129  5.1560 35
Au/Pry,50Zr,0, 150 5.1 0.190 36146 3.6146 51709 3.6
Au/Pr 0y, 35 14.3 0.123 54678 54678 54678 7.8

a). Calculated by BJH method.
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Fig.3 The CO,-TPD-MS (a) ,0,-TPD (b) and CO-TPD(c) of Au/ZrO,, Au/Pr; ysZr,0, and Au/Pr,5,Zr,0, catalysts
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Fig.4 TEM and HRTEM images of Au/ZrO, (a)—(b), Au/PrsZr,0, (c)—(d) catalysts
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Fig.5 HAADF-STEM images and elemental distributions maps of Au/ZrO, (a)—(d), Au/PryysZr,0, (e)—(h) catalysts
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Fig.6 The XPS spectra of Au 4f (a), O 1s (b), (€) , Zr 3d (c), (f), Pr 3d (d) of Au/Zr0O, and Au/Pr, sZr,0, catalysts
(fresh and used) and plots of Au” ,Au* and Au™ ration(g)

T2 RMEGE AWZrO, 1 Au/Pr g Zr,O, XA P ARAF OYFHERESE

Table 2 O Species and corresponding contents of Au/ZrO, and Au/Pr,sZr,0, catalysts by XPS

O Species and corresponding contents /%

Catalysts
Lattice O Absorbed O O Vacancy
Au/ZrO,-fresh 52.9 25.2 21.9
Au/Zxr0O,-used 43.0 33.1 239
Au/PrygpsZ1,0, ~fresh 44.7 28.8 26.5

Au/Pry 49571, 0, -used 56.6 19.8 23.6
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Fig.7 The comparison of CO conversion (a), CO conversion rate at 50 and 100 °C (b), activation energy (c) CO conversion rate at 50

and 100 °C of Au/ZrO, and Au/Pr,Zr,0, catalysts in the feed with CO, (60% CO,+1% CO+0.5% 0,+0.5% H,0+ N,)(Volume fraction)

balance, GHSV=60 000 mL-g., ' +h™); (d) the steady-state test at 100 °C of Au/ZrO,, Au/PrysZr,0, and Au/Pry,sZr,0, catalysts
(60% CO,+1% CO+ 0.5% O+ 0.5% H,0+ N,(Volume fraction) balance, GHSV=120 000 mL+g,, " *h™")
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Table 3 Actual loadings of Au in catalysts and activation energy of Au/ZrO, Au/Pr,O,, and Au/PrZr,0, catalysts

Catalysts Au loading’ /%(Mass fraction) Pr atomic® Ea’/(kJ - mol ™)
Auw/Zr0, 0.32 - 28.9+0.8
Au/Pry 52,0, 0.22 0.003 5 223+1.5
Au/Pry 502, 0, 0.23 0.027 6 26.0+0.4
Au/Pry155Z1,0, 0.25 0.0752 32.1+1.1
Au/Pr 5021, 0, 0.28 - 36.3+0.4
Au/PrOy 0.22 - 52205
a. Determined by ICP-OES; b. Calculated by Arrhenius equation
3 & 2021, 39(1): 1-7.
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CO Ocxidation by Gold Immoblized on Praseodymium-based Oxides
under Rich CO, Atmosphere

ZHANG Qing-yi, ZHAO Wei-xuan, CHENG Ya-nan, SU Hui-juan, SUN Xun, ZHAO Li-jun,
SUN Li-bo, QI Cai-xia’
(Yantai Key Laboratory of Gold Catalysis and Engineering, Shandong Applied Research Center of Gold
Nanotechnology, College of Chemistry & Chemical Engineering, Yantai University, Yantai 264005, China)

Abstract: A series of Pr,Zr,0, supports was prepared by traditional hydrothermal method by adjusting the molar ratio
of praseodymium to zirconium. It was found that Pr/Zr = 0.005 is the optimal molar ratio because Au / Pry 5710,
catalyst is easy to adsorb more oxygen molecules. And the change in valence state of active species Au and the
content of oxygen species during the reaction resulted in the difference in catalyst activity. In addition, on-line
stability for neither Au/ZrO, nor Au/Pr,Zr,0, series catalysts were affected by high concentration of CO, in feed.

Key words: praseodymium-based mixed oxides; Au catalysts; CO oxidation



