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Abstract:CO, as one of the main atmospheric pollutants, comes from industrial furnaces, metallurgical industry and exhaust emission
of motor vehicle, causing huge emissions of CO and serious environmental pollution. Currently, the catalytic combustion technology is an ef-

fective the mainstream technology to effectively limit and eliminate CO,which can realize low—temperature and high—efficiency conversion

s B3 :2020-08-06 ; RAE4RAEE: FIUEME  DOI:10.13226/j.issn.1006-6772.1F20080606

E&WH: BRARFEREAE FREIIH (51776216) ; K i & i1 58 B 5 H (2016 YFBO601501 ) 5 o B} 27 B df w1 S B & T 5T By
Tji H (XDA21040500)

EEEN AT (191—) B TIEKRON, BLHRE, NBERIIE DS RIIZHIFR, E-mailkangrunning@ imech. 1=
ac.cn, BIWES . RIE, BIARE , NSRRGSR PITHIAF, E-mail binfeng@ imech.ac.cn

SRS FIE T BV, TG 2. Cu=Ce AL L CO fEAMASE S MIHLBERTTTERE R[] AR 1 2020,26(5) : 111-118. -
KANG Running, WEI Xiaolin, BIN Feng, et al. Research progress on reaction mechanism of CO catalytic combustion over E H
Cu—Ce catalyst[ J ].Clean Coal Technology,2020,26(5) :111-118. 5[ 5L

111



www.chinacaj.net

2020 4E55 5 1 kBB K 526 4%

of CO by introducing catalyst. It has formed industrial application in low—temperature catalytic oxidation fields such as automobile exhaust
emission and preferential oxidation of CO, and the effect is remarkable. The Cu— Ce complex oxide catalysts have attracted many
researchers attentions due to its advantages of high efficiency at low temperature ,long life and low cost,and widely used in the CO catalyt-
ic combustion. The research progress of CO catalytic combustion over Cu—Ce catalyst in recent years was reviewed, and the prepara-
tion methods , structure—activity relationship and carrier—active component interaction of Cu—Ce catalyst were summed up here. Based on
the characterization techniques,in situ experiments and reaction kinetics models, the difference between various reaction pathways were dis-
cussed and the micro reaction mechanism of CO catalytic combustion was summarized. At the same time , according to the variation charac-
teristics of CO concentration in different industrial waste gases,the relevant work progress in recent years carried out by high efficiency
and clean combustion team from Institute of Mechanics, Chinese Academy of Science was introduced. Finally, the future development direc-
tion of CO catalytic combustion reaction is prospected. Taking the converter off gas( CO<35%) produced during converter steelmaking
process ,the CO self—sustained catalytic combustion technology was proposed based on the CuCe ;5Zr,,50, and industrial honeycomb ce-
ramic catalyst catalyst,and the rule of CO self-sustained combustion under a wide range of CO concentration ( induction, flying hot temper-
ature and self—sustaining stages) ,reaction paths( M=K and L-H mechanisms) and stable—combustion region(lean burn limit,steady tem-
perature field and heat transfer characteristics) were established ,which provided a feasible technical solution to realize two—way energy—
saving between the loss of converter gas from the gas ignition and its own energy recycling. The future research direction is also discussed:
the research on CO catalytic combustion reaction mechanism can be further studied by the new efficient nano Cu-Ce catalyst,including a
high utilization of active atom,lasting and efficient catalyst via a fine morphology of catalyst preparation method and large—scale production
technology. It's good for investigating evolution rule of the support—active component interaction via advanced in situ characterization tech-
nology , simulating calculation method, and the quantitative study of CO adsorption —reaction —desorption reaction process is carried out.
The catalyst is also encouraged to extend from laboratory to practical industrial application,in order to investigate various properties of cata-
lyst for complex flue gas environment for a long time using. This analysis can be expected to enrich safety control theory of CO catalyt-
ic combustion and promote the development of energy saving and emission reduction.

Key words: Cu—Ce catalyst ; CO ; catalytic combustion ;structure—activity relationship ;reaction mechanism
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Table 1 Results of CO catalytic oxidation activity over Cu—Ce series catalysts

il T i/ °C SIS A S AR/ (107mol + (g - s) ™) SCHRE R
Cu0/Ceqy ¢ 7r., 0, 90 1% CO+1% 0,/N, 2.18+0.06 [19]
Cu0/Ce,_ Cu, 0, 5 5 90 1% CO+1% 0,/N, 7.7420.14 [28]
Cu0/Ceg 15721y 25055 90 1% CO+1% 0,/N, 7.81£0.08 [39]
Ceg.05Cp o5 0a_s 90 1% CO+1% 0,/N, 1.43+0.09 [40]
CuCe 80 1% CO+1% 0,+50% H,/He 11.30 [41]
Ce,_,Cu,0, 5 160 1% CO+1% 0,/N, 4.17£0.13 [28]
Ce0,~710,-600 190 1% CO+10% 0,/He 2.23£0.07 [36]
Cug g7 Cep75Zr0.25 05 130 1% CO+1% 0,/N, 5.68+0.11 [39]
Ceg 25210 2505 190 1% CO+1% 0,/N, 5.57£0.15 [39]
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