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Abstract:ThesootoxidationwithIr-basedcatalystswasinvestigatedusingsimulateddieselexhaustgases.BycomparingwithPt/

SiO2, Ir/SiO2showedsimilarlycatalyticactivityandhighCOselectivity.TheeffectofIrcontentonthecatalyticactivityandCOselec-

tivitywasexamined.WiththeincreasingofIrcontentintherangeexamined(fromzeroto5% ), thecatalyticactivityincreasedand

theCOselectivitydecreased.Furthermore, theeffectofsupportoxideswasobtained:thecatalyticactivitywasIr/ZSM-5 >Ir/SiO2 >

Ir/γ-Al2O3 andtheCOselectivitywasIr/ZSM-5 <Ir/γ-Al2O3<Ir/SiO2.
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1　Introduction

Sootemittedfromdieselenginescausesaserious
problemtohumanhealthandenvironment.Theuseof
acatalystisthemostpreferentialwaytopromotesoot
oxidationatexhaustgastemperature.Duringthepast
decade, many catalytic systems have been re-
searched

[ 1-3]
.Amongthem, thePt-basedcatalystsex-

hibitahighlevelofcatalyticactivity.However, this
systemthatobviouslydoesnotremoveNOisblamedfor
theincreaseintheNO2 concentrationintheexhausts.

Inourresearch, weareinterestedinIr-basedcat-
alystsforsootoxidation, sincetheyshowhighcatalytic
activityforNOreductionwithCOinthepresenceofex-
cessoxygen

[ 4-5]
.Itiswellknownthatsootoxidationis

animportantsourcetoproduceCO.Ifwecancontrol
soottooxidizetoCOandthenusethisCOtoreduce
NOtoN2, wewillrealizetosimultaneouslyremovethe
sootandNO.Thus, theaimofthisworkistoinvesti-
gatethecatalyticactivityandCOselectivityofIr-based
catalystsforsootoxidationusingsimulatedexhaustga-
ses, includingO2 andNO.

2　Experimental

Thesupportedcatalystswerepreparedbyincipient
wetnessimpregnationmethodwith thesolution of
H2IrCl6· 6H2OandH2PtCl6· 6H2O.Catalyticactivity
forsootoxidationwasmeasuredwithtemperaturepro-

grammedreaction(TPR) system.Thecatalyticactivity
wasevaluatedattheinitialtemperature(Ti;thetem-

peraturewhentheCO+CO2 concentrationreached100

ppm).TheCOselectivity(SCO;theratioofCOtothe
sumofCOandCO2 formedduringthereaction) wasal-

socalculated.

Tab.1　TiandSCOforcatalysts

Catalyst Ti (℃ ) SCO (% )

1% Pt/SiO2 330 0

SiO2 480 49

0.02% Ir/ SiO2 461 9

0.1% Ir/SiO
2 421 7

1% Ir/SiO2 329 6

5% Ir/SiO2 315 3

ZSM-5 471 42

0.02% Ir/ ZSM-5 402 5

0.1% Ir/ZSM-5 377 4

1% Ir/ZSM-5 316 4

5% Ir/ZSM-5 302 1

γ-Al
2
O

3 480 37

0.02% Ir/γ-Al2O3 462 9

0.1% Ir/γ-Al2O3 445 5

1% Ir/γ-Al2O3 340 4

5% Ir/γ-Al2O3 321 2

Catalystweight=0.05 g, sootweight=0.005 g.Feedgascom-

position=420 ppmNO+ 4.4% O2 inHe, flowrate=100 ml/

min.
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3　Resultsanddiscussion

Table1showedtheTiandSCOofaseriesofcata-

lystsforsootoxidation.ComparedtheTiandSCOof1%
ofIr/SiO2 withthatof1% ofPt/SiO2, wecouldsee
thattheTiofIr/SiO2 wasneartothatofPt/SiO2butthe
SCOofIr/SiO2 washigherthanthatofPt/SiO2, which

wasinagreementwiththatreportedbyWangetal
[ 4]
.

FromthedataonIr/SiO2 thatcontaineddifferent
Irmetalcontents, wecouldseethat, fromblankSiO2

to5% ofIr/SiO2, thecorrespondingTiwaslowered
andSCOwasdecreased.Onthesamplessupportedwith
γ-Al2O3 orZSM-5, thetrendwasagreementwiththat
ofIr/SiO2.Thisphenomenawassimilartothatreported

byXueetal
[ 6]
.Inourwork, althoughthecorrelation

hadnotbeenestablishedbetweentheIrcontentandthe
particlesize, itseemedthattheoxidationofsootand
theselectivitytoCOdependedonthesizeofparticles.

BycomparingtheTiandSCOinthesameIrcon-
tent, theeffectofsupportoxideswasobtained.Theda-
tainthetable1, showthattheorderofTiwasZSM-5
<SiO2 <γ-Al2O3 andtheorderofSCOwasZSM-5 <

γ-Al2O3 <SiO2.Xueetal
[ 6]
examinedtheeffectof

thesupportoxidesontheoxidationofNOtoNO2 and
foundthecatalyticactivityorderwasPt/SiO2 >Pt/γ-
Al2O3.ThisresultwassimilartoourresultsintheTiof
sootoxidation.TheorderofSCOdifferedfromtheorder
ofTiwasattributedtotheinteractionbetweenγ-Al2O3

andNO2 andtheadsorptionofNO2 promotedtheselec-
tivitytoCO2.

4　Conclusion

ThesootoxidationwithIr-basedcatalystswasin-

vestigatedusingsimulateddieselexhaustgases.Ir-
basedcatalystsshowedhighcatalyticactivityforoxida-
tionofsootandhighCOselectivityinthepresenceof
O2 andNO.WiththeincreasingofIrcontentinthe
rangeexamined(fromzeroto5%) , thecatalyticactiv-
ityincreasedandtheCOselectivitydecreased.Further-
more, supportoxideshadalittleeffectonthesootoxi-
dation:theorderofcatalyticactivitywasIr/ZSM-5 >
Ir/SiO2 >Ir/γ-Al2O3 andtheorderofselectivitytoCO
wasIr/ZSM-5 <Ir/γ-Al2O3 <Ir/SiO2.
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在 O2和 NO存在下 Ir催化氧化黑烟的研究

朱荣淑, 郭明新, 次新波, 欧阳峰
(哈尔滨工业大学深圳研究生院环境科学与工程研究中心, 广东 深圳 518055)

摘　要:模拟柴油机尾气中 O2和 NO的氛围, 研究了以 Ir为基础的催化剂对黑烟的催化氧化。与 Pt/SiO2比较, Ir/SiO2

对黑烟氧化有其相似的催化活性, 但有更高的 CO选择性。通过测定 Ir含量对催化活性和 CO选择性的影响, 发现在研究

的范围内 ( 0到 5% ) , 随着 Ir含量的增加, 催化活性增加, CO选择性降低 。此外, 测定了氧化物载体对催化活性及 CO选

择性的影响, 得到了催化活性顺序为 Ir/ZSM-5 >Ir/SiO2>Ir/γ-Al2O3, CO选择性顺序为 Ir/ZSM-5 <Ir/γ-Al2O3 <Ir/SiO2。
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