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EYXAPIZTIEX

OloxkAnpovovtag ™ Metantoyoky Awtpip pov, to mepdpoto TG omoiog
npaypatoromnkav oto Epyactipio IlepiBarroviikng Katdivong tov Teyvoloyucon
[Tavemomuiov Kompov, Oo Mbeha va evyopiomiom® to dropo mov cuvéBoiav ot

dtekmepaimon tng.

[owitepec evyopiotieg Ba MBeha vo amevbive otov emPrAémovia AvomAnpmTti
Koabnynm Ap. Koota N. Koota, o onoiog £€0ece mpog perétn to evdlapépov Bépo pe to
omoio acyoinfnka. Hrtav onuovikd yoo péva va cuvepyast® Yoo 0e0TEPT POPA e TO
ocvykekpipévo kadnynt. H eumotosivn mov £6€1&e mpog 10 TPOGMONO [LOV, TIGTEVOVTOG
0Tt Bo KoTOEEP® Vo OAOKANP®OO® pe emrtuyio T dwrpp pov pe Pondnoav va
npoomadncm mePlocOTEPO. TEAOC, TOV €VXOPIOT® Y10 TIC TOAVTIUES YVAGELS TOL OV
TPOceePE KOO OAN TN ddpKELD VAOTOINGNG TG EpYasiog, KaOMG Kot Yo TNV LITOGTHPIEN

Kot ka0odMNyNoN TOL LoV TapEi e KATA TN SIUPKELL TOV GTOLODV LLOV.

®a NBelo emiong va evYOPIOTHCH Witepa TIG SOAKTOPIKEG ot Tpleg Baothkn
Xatdnuova kot Mrapurapo Kovoetaviivov yio tnv anddyepn PBondeid tovg, apov ympig
avt B NTav apeiforo av Ba olokAnpwvotav 1 petamtuylokt oatppn pov. Kabopiotikd
YU TNV EMLTUYN EKTEAECT] TOL TEPOUATIKOD LEPOVS NTAV TO EVOLAPEPOV, Ol VTTOJEIEELS KOl
N kaBodnynon tovg. Ot aterel®wTeg MPES GTAL EPYUCTNPLOL KOL 1) VITOUOVI] TOLG, 00NYNCAV
otV opoAn odekmepainon g epyasiag. H ocvvepyoasio pali tovg vanpée povaodikn

OwakTikn gpmepio e Eva ko KAipa, yepdro Betikn evépyeta.

‘Eva evyopiotd Ba Beha va amevBiveo kot oto Metadidaktopikd Zvvepydtn Ap.
Xprotdoovrho Ocoroyidn yia T1G GLVUPOVAEG TOV, O1 0TToieg NTAV 1O10ATEPA YPNOULES Y10, TV
OAOKANPMOON NG TOPOVCHS LETATTUYOKNG doTtpPnc. Oa ftov moapdAetyn Hov vo pnv
guyoplotow 1N Xopovio ITiokomiavod wor 1 Névruw I[Tavtedidov ®¢ péEAN g
Epgvvnrikng Opddag tov Epyaotnpiov Iepiforioviikng KatdAvong, yio tv moAd kain
cuvepyacio mov &iyope kabBdg Kol Yoo TO €VXAPIOTO KAIHO TOL EMKPATOVCE GTO

€PYOOTNPIO.

Ag Ba pmopodoa va unv o Eva PEYEAAO ELYOPICTO GTOLG PIAOLG oL Kot dtaitepal
omv kapdlakn pov eidn Podobéa Anuntpiov, aAld kot v AAéEE MuyomA yo )
ompiEn, TN CLUTOPACTOCT KoL TNV KATOvONnon tovg. Me autodg dimAa pov, 00eg
OVOKOAIEG KOl VO CLUVAVINGO, (AVNKOV VO UTOPOVV VO, OVIYUETOTICTOVV TO EVKOAO.

Téhog, BEA® Vo eKPPACH TNV EVYVOUOGUVI OV GTNV OIKOYEVELD OV Yo TNV OyAmn, TN



CLUTOPACTACT, TNV EVOAPPLVOT KO TIG CLUPOVAES TOVS KATA TN O1GPKELD TOV CTOLODV

LoV 0AAG Ko Yio OAa OG0 £X0VV KAVEL Yo LEVO OAOL AVTA TOL YPOVLOL.



Iepiinym

ITEPIAHYH

2TOY0G TNG TOPOVCHG UETOMTUYIOKNG €pyaciag eivor M HEAETN NG KOTOALTIKNG
avaymyns (evepyodmnto kot ekiektikotnta oe N;O kot NHj) too NO pe vopoyodvo,
napovsio o&uyovov (NO/H,/O,) oe povopetarikois otnplopevoug katoivteg (0.1% «.p.
Pt/ALOs xar 0.1% «.p. Pt/MgO-CeO;), ypnowyomoidviag tn ovOvleon tov vypol
EUTOTIGHOD UE TPELS OLAPOPETIKOVG dtoAvTeg (1) vepd, (i1) woompomavorn kot (ii) ddAvpa
“ink”.

ATdTEPOG GKOMOG TNG TOPOVCAG EPELVOS €lvarl 1 €0PECT TOL KATOAANAOTEPOL
KataAOTn Yoo v vedyn avtidpaocr, OMAadT aLTOV TOL TEPOLGLALEL TNV LYNAOTEPN
gvepyoTnTa. ®G TPOG To avemBOuMTo ToEIKO aépto NO kot vynAdtepn EKAEKTIKOTNTA ©G
po¢ 10 afraPég aépo dlwto (Nz). Emiong, a&iler va onuewwbel o6t1, m avrtidpaon
NO/H,/O; peretOnke vtod cvvOkeg vyning cvykévipmong O, (20%0,/He vol%, lean De-
NOx), TPOCOUOWOVOVTOG €T6L  TIC OLEWMTIKEG OLVONKEG 7OV  amAvToOvV  GTINV
TPOYLOTIKOTNTO OTO KOLGAEPLO EVOG pLTTOVTY (TT.)., NAEKTPOTOPAYWY1IKOS 6TaOIOS, TAOTO0).

Kpinke amapaitnrog o uotkoynukodg xopoknpiopos (Lop@oroyia emiQaveLg)
TOV VO HEAETN KATOALTMOV HE TN YPNOT OPOp®V TeYVIKOV — peboddwv onwg B.E.T.
(Létpnon  eWIKNG  emEdavelng kot Kotavoung peyébovg mopwv) wor  TPD-H,
(Beppompoypappatilopevn ekpoenomn vopoyovov - H) yia tn perlémn g etepoyéveng e
emavelng (apOpdc Kot €100G EMPAVEINKDOV UETOAMKOV KEVIP®V), KOODS Kot Yoo TV

€VPECT NG PAVOUEVTG SLOGTIOPAS TOV UETAAAWV.

O «xotoddme 0.1% .. Pt/MgO-CeO, (wet impregnation — “ink method”)
apovstalel v vynAdtepn evepydmta (Xno, %) Kot Tt YopmAdTEPN EKAEKTIKOTNTO MG
po¢ N2O (Snzo, %) o€ yaunAn Oeppokpacio, kabmg Kot To peyoAdTEPO BEPUOKPUTIOKO
napdBvpo Asrtovpyiog, yio tnv avtiopaon NO/H,/O,. Axorovbei o kotaivtng 0.1% «.p.
Pt/Al,O3 0 onoiog mapackevdoTnKe pe TV id1a puéBodo.

ZVUmEPAIVOVTAG, TO OMOTEAEGLLOTA TTOV TTPOEKLYAY artd TN cLVOESN TOL KATAADTY
0.1% x.p. Pt/MgO-CeO; péom 100 vypol EUTOTIGUOD XPNOLOTOLOVTOS MG OaAvT “ink”
(wet impregnation — “ink method”), 6co apopd v avtidpacn NO/H,/O, kpivovtor oc
wWwitepa. ONUAVTIKE Yoo PEAAOVTIKY] €pguva GTOV TOopén NG €KTLI®ONG (printing)
katolvtdv. H extdnwon katolvtdv arotedel o apketd vrooyopevn diepyacio, 1 onoio

UTOPEL VOl ETPEPEL CNULOVTIKE TAEOVEKTNLOLTA EVOVTL TOV GUUPATIKOV HEBOMV.
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Abstract

ABSTRACT

The objective of this postgraduate thesis is to study the catalytic reduction (activity
and selectivity to N,O and NH;) of NO with hydrogen, in the presence of oxygen
(NO/H,/O;) on monometallic supported catalysts (0.1%w/w Pt/Al,O3 and 0.1%w/w
Pt/MgO-CeOy,), using a synthesis based on the wet impregnation method with three
different solvents (i) water, (ii) isopropanol, and (ii) a solution of “ink”.

The ultimate goal of this research is to find the most suitable catalyst for the
aforementioned reaction, that is the catalyst which shows the highest activity to the
unwanted toxic gas of NO and the highest selectivity to the harmless nitrogen gas (N). It
Is also noteworthy that the reaction of NO/H,/O, was studied under conditions of high
concentration of O, (20% O,/He vol%, leanDe-NOXx). In that way, the oxidising conditions
that are commonly found in the exhaust gases of a pollutant (p. x., power station, ship),

were simulated.

It was considered necessary to proceed in a physicochemical characterization
(surface morphology) of the catalysts under study, using various techniques. More
specifically, the methods that were used include B.E.T. (measurement of specific surface
area and pore size distribution) and TPD-H, (Temperature Programmed Hydrogen
Desorption) in order to study the heterogeneity of the surface (surface number and kind of

metal centers) and to find the apparent dispersion of the metals.

The 0.1%w/w Pt/MgO-CeO; catalyst (wet impregnation - “ink method”) appears to
have the highest activity (Xno,%) and the lowest selectivity to N,O (Snz0,%) at low
temperature, as well as the largest operating temperature window for the reaction
NO/H,/O,. The second best catalyst was the 0.1%w/w Pt/Al,O3, which was also prepared

using the same method.

In conclusion, the results obtained from the synthesis of the 0.1% w/w Pt/MgO-
CeO, catalyst based on the wet impregnation method through the use of “ink” solvent (wet
impregnation - “ink method”), regarding the reaction of NO/H,/O,, are considered
important for future research in the domain of printing catalysis. Printing catalysis is
considered as a quite promising process, which can bring considerable advantages over

conventional methods.
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