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Study on preparation and performance of PtCe.Zri1-«O:2 catalysts for soot oxidation
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Abstract: A series of PtCe.Zr1.,O; catalysts were prepared by one-step hydrothermal crystallization method.
The influences of the molar rate of Ce and Zr (nce/nz:) on physical and chemical properties of the catalysts
were investigated by specific surface area, oxygen storage capacity, reduction temperature test and X-ray
diffractometer methods. The results showed that the catalyst with a ratio of nce/nz=5:5 had the smallest grain
size, higher oxygen storage capacity, lower reduction temperature, and that the microstructure was solid
solution nanoparticles with tetragonal and cubic phases. Compared with the Pt/Ceo sZrosO> catalyst prepared
by a traditional method, the PtCeo 5Zro.50; catalyst prepared by one-step hydrothermal crystallization method
had better catalytic activity for soot low-temperature oxidation.
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Fig.1 The XRD patterns of catalysts
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Tab.1 Crystallite size data of catalysts

e . AR T /nm
FEf R > NCe.NZrx f}‘ﬁ@i(-F) %@C,(-A)
PtCZ1 1:9 8.3 11.3
PtCZ3 37 7.2 9.7
PtCZ5 5:5 6.0 6.8
PtCZ7 7:3 10.9 12.1
PtCZ9 9:1 12.7 14.3
Pt/Ceo.5Z10.502 5:5 6.9 9.4
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Tab.2 BET and oxygen storage capacities of catalysts

— bR A/ (m%/g) 4% &/ (umol/g)
WEECF) Z1(-A)  BiEE(F) Z1h(-A)
PtCZ1 87.10 47.98 350 238
PtCZ3 90.19 60.87 713 644
PtCZ5 90.23 56.49 681 619
PtCZ7 74.70 54.31 494 481
PtCZ9 73.40 51.49 331 294
Pt/Ceo.5Zr0.502 78.34 42.89 681 238
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Fig.3 The concentrations of COz by soot oxidation on PtCe,Zr1+Oz catalysts
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Tab.3 The temperatures of soot oxidation on PtCexZr1+O2 catalysts with various cerium-zirconium ratios /°C
ERTER N Ti Tm Tt AT EREZR N Ti T Tt AT
PtCZ1-F 353 468 562 115 PtCZ1-A 408 513 586 105
PtCZ3-F 325 436 562 111 PtCZ3-A 367 498 561 131
PtCZ5-F 283 356 430 73 PtCZ5-A 331 416 510 85
PtCZ7-F 295 395 459 100 PtCZ7-A 331 452 510 121
PtCZ9-F 283 364 430 81 PtCZ9-A 331 452 520 121
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on the two catalysts

R 4 PR REALFME BB AR RE TR

Tab.4 The temperatures of soot oxidation on the two catalysts /°C

SRS Ti T Tt AT
PtCZ5-F 283 356 430 73
Pt/Ceo.5Z1r0.502-F 331 420 478 89
PtCZ5-A 331 416 510 85
Pt/Ceo.5Z1r0502-A 354 432 520 78
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