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NOx N:20, NH4t, NOs R EDRIEHEBRIIRGHERPVEXREBL VS BEMEDE
AMEELTHLNTWS., BF, INS5OREEERORETAOEENHEHRINT
W5, NOxIIRICK N REF TILERBZRBEI TR EICERT 2H, NHsZREBT
E(NHs-SCRYE WD I HEMICE > T Ne ANBTINS. ZOHMTIE, NOx&SAFH
AARIC NHsAKZHRIMT DI ETNeABILT 3. LHALARNRS, b3 i NOLIZBE S
ANHEHEINBZ LTS, BESLTREVWVAZEOHETIANHINZ EDBERITIL
R, REPFADOEEOFERO—D L3, BERICHEINS NOLZKRT2EDIC
BN BE TEASNDHER, HHEEEOmMLETHSD, TINF—2HBLT N2 &
ERLTNEEDICREBOIVATLATHE I ENRBACEENTHS2D NO, D=
EFEERINRN. RFFE T, ZOBRMENICH L TNO 2 NHsD X > REMI~
HRELAIHTAZETHNBEROBMAENS 2O TR VWM EEZZ . ZDOHETIE, NO
NEBEABREIND D, NO ARENEINT 2HBRESENEERS. FRITED
BORNMEL, BABYZDORENSBOEND TR F—2E L CO & o ¥l
DN, ZOXIREFBZAHAR, BEEENEBOTHOHEFMIDEN. 20D
, WATRHETNO 2B E LB MYUNOGERORENLEENS. £BETIX, NO »
S5ONHsERAEEL TEW NHa BIRESI|E SN TS H:O ZETTO CO 28 LH
ELRERBINO-CO-H20 KIEIZIEB L, NO-CO-H20 Ktz U TEESR o fili i (Pt/TiOs)
& 0 B KR (200 oC K i) T 100%iE WV NO AL BRB I NEW NHs 2 R TMEBRREOEZD O
R ECYEICR TS EBIMREZEB2 L 2EBNE L.

% 2ETIX, NO-CO-H:0 KIGIZH L TEDL I N EIBETE W NOE{LEER L
, MOEWN NHs BIREVPF SN2 O0NRMNICITRRBIN T AN . FZTELSEM
k45> (Pt, Rh, Pd, Ir, Ru)&$HK(TiO2, Al:Os, ZrOz, SiOz, CeO2, MgO)% i\ 7= fil fit
ZPHEL, NOBRLENMEETHEL, POEW NH:s BIRRZRIMEZBESMNICLE.
FRELUT, PUTIO K (TiO X7 F ¥ —F ENFIEDREY)H 200 oC T 92% D NO
{LEZEZRL, D NHa3BIREBN 96%Z2 R LA &5 NO 2 H W NHs &rkfiig & L
THMLUMEOHTIIRODEYTHD EEX .

% 3 ETIL 200 °C T 100%iT\ NO Bzt BN DE W NHedp{b R 2RI Mt 2B RO 7~
ODOHMRAZEEDDICE2ETHML - P/TiOI2EB L. TiO2¥%, 7+ —FHE L)
FINVHORERKBEBEEZREETNENE2EEKRE LB THESENRLD Z RS
SNTNVLEZENSEL D TiO2 % FWTHE L /& PH/TiO:2 il & F \» T NO-CO-Hz20 & i
WZHIT2 NOEBILEBLIUNNHsDBIRR, I5Fy I 275 U¥—Talick- THER
AEFERHEEOHEBEEHSMNILE. FEHERROEENLS, BETEW NO ELERE R
T KW NO BR(LERZRTHEDER N, KIETEW NO R R 2R MR+ THix
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NELSRD T EEMHBREEE S TIHENRLS, Pt ETEN/NE NWZEEMHEND B Z EDR
RaNZz., LALGNRS, BENEWL 2BOMBICDWT, Tsod 5 NO ELZEA 100% &
BREZETOERHOBNE PLRTFEEOHBMTREBETERVNED, 351, F+ o541
T—arzfFok. He-TPRICXk > T TiO: F® Pt DOHERICZRRFTRD5NT, TiO2d
BWIZEoTEERIINTVBEHDEEZ SN, RISREDEH B XK NO-CO-H20
RS @ DRIFT BIE I &k > T NHs &EARD H ##51E & LT HeO 5 F 121X T formate &
WERT B ENRBINT.

BAETIE, FERTAFANRMLZRMY OMEBEEANOZEZE S M T 25512 3
ET NO B{btROEN- = PH/TIO: it 2 A2 A WT NO-CO-H2:0-0: KB LN
NO-CO-H2:0-H: Rt 21TV, NO bR B L NHs BIRR A2 ML 7= (0227 11[D3- - 14
, HEOBREBRTZ2H725L NO»50 NHs L ROETIcENE. £, HEMOZ
B3 He imM7a L & B U T 800 °C LA F T NO Bz{b RO LicE /. &L 7= NO 23 a]
KEBLZONEHSNCTBDICERBEZMBITLZEZ S, HA/CO B WEEIC
Id NHs & Ne2O VMU TWB ZEWBAS M T2, 20T M5, H: DFEMNIE NO &
EROBMEZ DS TN, FARICBERY TSH S N20 2EMICEILICORNE &N
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W OX R OH Fundamental study in catalysis of ammonia synthesis from nitrogen monoxi

de reduction

Recently, accumulation of the reactive nitrogen such as NOx; N2O, in the environment has been re
garded as a problem. Especially, NO, emitted from thermal plant is reduced to N2 by a NH; selecti
ve reduction technique. That is, NH; is used as a reductant. However, a small amount of NO; is rel
eased in environment. I thought that NO; can be converted not to N; but valuable material, accordi
ng to the reaction with reductants, and then, I focused on the catalytic conversion of NO to NH;. To.

find the effective catalysts for this reaction, catalytic activity and physical and chemical properties of
catalysts were measured and the reaction mechanism was investigated.

In Chapter 2, the screening of the catalyst for NO-CO-H;O reaction was carried out. Catalysts pre
pared by using precious metal components (Pt, Rh, Pd, Ir, Ru) and support (Ti02, AlOs, ZrO,, SiO
2, MgO) was prepared. Catalytic activity of these catalysts was evaluated. As a result, Pt/TiO;, cataly
st showed high NO conversion and high NH3 selectivity for the reaction.

In Chapter 3, in order to clarify the reaction mechanism, catalytic activities and the physical and ¢
hemical properties of Pt/TiO; catalysts were evaluated. Various characterizations, such as X-ray diffra
ction, Nz adsorption, Transmission electron microscope, Ho-temprature programmed reduction, Tempe
rature programmed desorption, DRIFTS were carried out. As a result, catalytic activity was relative
with Pt particle size, that is, small Pt particle size contributed to high NO conversion. The results of

activity test and DRIFT measurement suggest that formate species were involved in the reaction as
a hydrogen supplier, and the behavior of the formate formation were influenced on the low temperat
ure catalytic activity.

In Chapter 4, the effect of impurify (O, and Hp) in the NO-CO-H2O reaction was investigated. C
atalytic activity under various conditions were measure over PY/TiO, catalyst. NHs selectivity was de
creased by O addition. On the other hand, H> addiction influenced to increasing of NO conversion
though N>O formation increased and NH3 selectivity decreased below 200 °C.

In Chapter 5, summarizes this thesis and describes future plan.
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