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Abstract

AHETREABEHRKSHRARCICHAET NS "=, OEKERELEEEL, ChETICH
FENRBUMEEMCREZSAL T, EBNFE2¥EFAERICERFL TRESRAEREZ
BI5MEEERL, KERETOSEHILEZBEL L. ROBEREZERLEERI LN
HknE, FRARXDBREOEV/NATUY NEBEXRBREEOREAMBAOFALKRANR
RAEND, MROBhEL T, LHICSE/FERAEAROERSERY, THICAEESTME
 RORISHEBORNZIT I,

IR A Tk, PARUPAAGD T /K FZGaAs®InPiR E DL AWK EHAER EICEBELE, €8
EHEROEBRAOCERICI) ERRANDEFRENFr EFENEMN M LETRDEZEST,
EUEBRANTEREND LS ICERFEPRHBEZRHEL -, ERLUEEMBECOVT, XEFS
¥, XBEFREEDEEXFYSVRVE—>3 2R EBL L(PRERESEZFAH). FvZ>o2UE
—23VOKBVVIELICKY), MEOBYZERZFHEREL I,

BRBEBEREEF DEEASNIEMBECOVTEESNFZAV LA EMTMET o 1o, FHEEK
BlICFAEZEMCE R EOORBAREHCICHARAAL, EEFFMEFrZ o2 E—2
IVOFERERSLEDYE, KEBTOEEMHNLERIL . REFTICERL -HRI BEE
LTEMET B L RBBRTE LN, BREKERBCICEE>TVWAV, BRHELTHIBEXEIXIL
F—Z2MBEIOEATETVAEY, BYUSRERENERTE TLWEVWARENZET SIS, KR
LEERRIANL, ChETORKREZ T THEERFEFORKEL., FHMAEEDHRRZHLEL THE
H%, FLEATLUIHABEBARZEORBTHIRAXRIMPE—REHEZEFEL TREFLARILT
NDREBRIZEDHD FETHD,

In this research, we tried the low-temperature activation of the "three-way catalyst" by applying a
new activation mechanism what our group found, which is for purifying automobile exhaust gas.
For realizing the highly catalytic performance at low temperature environments, a catalyst which
had a peculiar metal / semiconductor interface was prepared.

The method for producing a Pd / GaAs interface catalyst was established in the first half, and then
the catalytic activity was evaluated in the second half, and the reaction mechanism was examined.
In the catalyst synthesis, nanoparticles of Pd and PdAg were supported on a semiconductor
substrate. At that time, the temperature conditions and annealing time were adjusted so that the
desired interface layer was formed. Various characterizations such as X-ray photoelectron
spectroscopy and X-ray diffraction were performed on the produced catalyst. By repeated cycles of
preparations and characterizations, the appropriate synthetic conditions for the catalyst were
determined.

The catalyst activity of the prepared catalyst was evaluated using a mass spectrometer. A light
introduction system, which activates the catalyst at low temperature conditions, was newly
incorporated in the evaluation system. By comparing the results of activity evaluation and
characterization, high activation in the low temperature range was verified. It has been confirmed
that the samples prepared operate as a catalyst, but the low temperature shift has not been clearly
observed. The reason is that sufficient light energy cannot be injected into the catalyst, and it is
possible that an appropriate interface state has not been formed. In order to achieve lower
temperature activity, we will continue to optimize catalyst synthesis conditions and improve
evaluation equipment based on the results. Moreover, we plan to proceed with principle verification
at the atomic level by using of synchrotron radiation analysis and first-principles calculations.
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A new metal/semiconductor catalysts working at low—temperature environments driven by light irradiation for the exhaust—gas
purification.

1. HIREERFROBE

AARTEEFHEHFIARFEICFASNS = uME | OERESLZEAL. ChETICRFEENRHL-MEER L REE
WRALT, ERMFEFBRERICEFLTRECFREREZA T OMEEFRL ERRETOSERLEEEL . MEDOEE
BEZEERLIEIENHENT, FRAREBEEDENNATIVFEHEORERLEORERARB DR ALKNRRAFL
2. IRDFENELT, LHICERE/FEARFEAMBED R AL, THAICABIEMETME. XURGHEEBORZET o1,

RS M TIX, Pd RU PdAg DF/#F% GaAs © InP RED L EYHEHRER LICEEFL EREFERDEBFRADHK
CEYERRADEFRENERSNFUEAR LT SLEE-T ECEBFRANMUHSNSIIICHFEEZH ORHEREL,
LM ONT, XBFHRX X BREAFLGEDEEF IR E—avEeREL(FRARSZF A, Fv578)E—3
VOBYBLIZEKY, MIEDBE R EHEREL -,

RELGREEFOEEZON-MEICOVTEEN NI Z AV MEE T EZE T o=, FFEREICIIMELFHILSE LD
REAREH=ITHARAAL, EEFHEET I8V E—LavDRERERLLEDE  ERE TOSEEHLERIIL - REET
[CHERLUEEBNMELL TR S EFHERTE A BAREGIERIEICEE>TUVEWN, BHELTHARR I RILF—EMIEIC
FATETCVEN, BUAREREAHMETETVVENWAIREEAZEFOoND ERILERRE T A CNETORREZ T THMES
REHDRBELL., FHEREDHRERGEL TEDD, F-ATLTHRARZDHE THLIMA AT OE—REHEEEEFELT
RFLANLTORBRIIZEDDFETHD

2. MIRERRAEEOBE R

In this research, we tried the low—temperature activation of the “three—way catalyst” by applying a new activation mechanism what
our group found, which is for purifying automobile exhaust gas. For realizing the highly catalytic performance at low temperature
environments, a catalyst which had a peculiar metal / semiconductor interface was prepared.

The method for producing a Pd / GaAs interface catalyst was established in the first half, and then the catalytic activity was
evaluated in the second half, and the reaction mechanism was examined. In the catalyst synthesis, nanoparticles of Pd and PdAg
were supported on a semiconductor substrate. At that time, the temperature conditions and annealing time were adjusted so that the
desired interface layer was formed. Various characterizations such as X-ray photoelectron spectroscopy and X-ray diffraction were
performed on the produced catalyst. By repeated cycles of preparations and characterizations, the appropriate synthetic conditions
for the catalyst were determined.

The catalyst activity of the prepared catalyst was evaluated using a mass spectrometer. A light introduction system, which activates
the catalyst at low temperature conditions, was newly incorporated in the evaluation system. By comparing the results of activity
evaluation and characterization, high activation in the low temperature range was verified. It has been confirmed that the samples
prepared operate as a catalyst, but the low temperature shift has not been clearly observed. The reason is that sufficient light energy
cannot be injected into the catalyst, and it is possible that an appropriate interface state has not been formed. In order to achieve
lower temperature activity, we will continue to optimize catalyst synthesis conditions and improve evaluation equipment based on the
results. Moreover, we plan to proceed with principle verification at the atomic level by using of synchrotron radiation analysis and
first—principles calculations.
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