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Fig.1  Preparation Flow sheet for the catalysts 
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Fig.2  Fore converter of catalytic system 
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Fig.3  Back converter of catalytic system 
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Fig.4  Light-off characteristic curves of the combination 

catalysts 
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Fig.5  Air-fuel ratio characteristic curves of combination 

catalysts 
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Table 1  Relation parameters used in automobile 

emission test 

Vehicle weight/kg 1810 

Engine displacement/L 2.4 

Relative humidity/% 45.71 

Dew point /� 11.40 

Fuel 93# 

Air temperature/� 23.8 

Absolute humidity/g·kg

-1

 8.3 

Air pressure/kPa 102.5 
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Table 2  Test results of automobile emission 

Item CO HC NO

x

 

Limited standard values/g·km

-1

 2.27 0.16 0.11 

Test results/g·km

-1

 1.02 0.078 0.03 

Ratio of the test values with 

the standard values/% 

44.9 46.9 27.3 
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Fig.6  Instantaneous emission curves of CO, HC and NO
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Fig.7  Results of 10×10
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 kilometers durability test and linear 

fitting: (a) CO, (b) HC, and (c) NO
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Application of New Rare-Earth-Based Catalytic Material on the Three-Way Catalyst 

Matching with Euro-IV Standard Vehicle 

 

Zhang Aimin, Zhang Yong, Wu Legang, Liu Qinxi, Yang Wenyong 

(Kunming Institute of Precious Metals, Kunming 650106, China) 

 

Abstract: A new rare-earth-based catalytic material with low loading precious metals, used for catalytic coating of the three-way catalysts 

was prepared by co-precipitation method and precious metals modifier technology. The catalyst activities were evaluated by engine-bench 

test technology; their purify capabilities for vehicle exhaust and durability were evaluated by rotary drum test and vehicle road test 

according to the critical Europe IV emission rule. The results demonstrate that the catalysts prepared by the catalytic material have not 

only excellent light-off characteristic, air-fuel ratio characteristic, and high purify capability for the vehicle exhaust but also low 

degradation coefficient and high anti-aging performance, which ensure the vehicle emission level and durability meeting the Europe IV 

standard requirement for the matching vehicle entirely.  

Key words: new rare-earth-based catalytic material; Europe IV emission standard; catalytic activity; durability 
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