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for NOx Reductlon

SyntheSIS of Precrous Metal Catalysts Suppoﬁ:cd on Porous Oxtdes and Phosphates
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Ennssron of nrtrogen oxrdes (NOx) from statlonary and automobrle sources 1s extremely
deleterrous to the env;ronment and represents a serlous hazard to the health The most efﬁc:ent

S -hydrocarbons

T components :

solutron for the 1ssue 1s to use catalysts that can reduce NOX to NZ m the presence of Hz, CO andfor
Catalytrc NOx reductton use precrous metals mcludmg Pt Pd and Rh as actrve

Because of rapldly 1ncreasmg use as catalysts m automobrle exhaust gas after—treatment
these are currently among the soarcest of prec:lous rnetals that need a substant1al thrlft In thls regard
materral chemlstry to de51gn support materrais that can stablhze pre01ous metal nanoparticles 1s

strongly requested in response to such a serxous sxtuatlon

The oornbmatmn of low—temperature
catalytlc act1v1ty, hrghwternperature thermal stablhty, and to]erauce to pmsonmg of catalysts w1th

materlals for precrous metals

mmunum threshold load:ng of precrous metals can be broadly extended to the praetlcal
hrgh-temperature apphcatrons in the aiea of envrronmental protectlon

In the present work varrous

porou metal oxrdes and phosphates have been studred m conneotron wrth therr use as support
In Chapter '

e background of th1s study is. dlscussed Azr pollutron phenomena concermng
NOx related to fossﬂ {hel oombusnon are dtscussed elaborately Spemﬁcally hassles relateci to N()x

emrsston sources and potentrahtres for therr control are lnghhghted After a br1ef 1ntroductlon
envaronmental and health hazards related to thrs NOX pollutron are presented

Subsequently the '
supported catalytle reductlon of NOx

hrstory, the regulatlons and the emlssmn trends a1e summanzed To f nd out the sultable remedral
1eSpect to the catalytlc so]utlons to the prohlem 15 drscussed wrth emphasrs on the preclous metal

1neasuro tho approaches for NOx removai are thoroughly rev1ewed Fmally the state of the art w1th
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In Chapter 2 cata}ytlc NO—Hz-CO 02 reactlons over Pt~supported mesoporous yttrlum oxrde are wik

'.-'f..'-"'.::descrlbed Catalytlc l1ght—off of a stream of NO Hg_, C_O in an excess Oz has been studred over.'-:_._'”'.' i

ey ;_._'_var1ous metal oxrdes loading Pt Because a low surface area Y203 (<S m g ) was found to exh1b1t

L low-temperature denNOx in the presence of CO and excess 02

L

o ':E_.the hlghest de-NOx act1v1ty, . a mesoporous Y203 was then synthes1zed from an. yttnum based.' e
.' : ”:"_mesophase temp]ated by dodecyl sulfate (DS C12H250803 ), which Was amon exchanged by acetate_ o
;'._.:(ACO CI—IchO ) The product showed a 3D mesoporos:ty w1th a large surface area (~4OO m g )_.__ e

o ;-'__':and the Pt—supported catalyst achleved much 1mproved light—off charactenstrcs surtable for the

In Chapte_ 3 '

Nt -.:-(Ln—La Ce and Pr) have been 1nvest1gated Ln 1ncorporated 1nto FSM 16 (Ln = La Ce and Pr) g

. NO-HZ-CO 02 react1ons over Pt catalysts supported on Ln rncorporated FSM_16-' RNt

"':':_'.:materrals whrch Were synthesrzed by a modlﬁed sheet foldmg process of kanemlte-CTAB system

TN .:-_'f_'f_:_'_The Ln—FSM-lﬁ products showed a mesoporosrty wnth the specnﬁc surface areas of 700 750 m g ,'.: S
o . .‘-_:. -whlch were less than 1100 In g of the prrstme FSM~16 whrle pore srze and pore volume rernamed:-_" = |
'_-_ unehanged Local structure of Ln and porous structure of Ln FSM }6 were: found thennostable up to_-.{
o ..:-::800 °C Among the serles of anFSM—16 Pt loaded on Pr—FSM~16 exhzbrted the hrghest catalyt1c.:2.:';_':ﬁ::.: o

S '.:._.:_:_'acuvxty for NO reductron by Hz at the low temperature (< 200 °C) in presence of CO and excess 02 S R

In Chapter 4 Cataiytle NO CO C3H6-02 reactlons over Rh catalysts supported on hydrothermaliy":--“_ N G

s ___"-synthesmed ZrP207 have been stud1ed A nove] and factle hydrothermal synthettc route for ZrP207 5 : o

_'-3:f}__from ZrO(OH}z and H3PO4 has been developed to use thls as an act1ve Support for Rh catalyst B

o ::'-".'Temperature—programmed reactrons of m1xtures of NO CO C3}16 and 02 wrth a sto1ch10metrte;'i :

r-to fueI (AfF) ratlo were 1nvest1gated over the supported Rh catalyst aﬁer thermal agemg at 900 °C e

i :'m the stream of 10% HzO/alr It was found that Rh nanopartmles supported on ZrP207 were stable.';.-'_-_'_.j:_:5._;"_'_;.

S '_f'- _even after ag1ng up to 1200 °C w1thout sertous deacttvatlon

| In Chapter 5 the results coneluded in the prevrous chapters are summarlzed br;eﬂy




