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Hepiinyn

H oatpoopoaipikn pomoavon amotelel évo amd To ONUOVTIKOTEPO TEPPAAAOVTIKA
TPOPANUOTA TOV OVETTUYUEVOV YOP®V, VO TavTdypova poll pe v pdmavon twv
VOATOV, €YEL TIG ELPAVESTEPEG KOl OUECOTEPES EMMTOGELS TNV avOpdTIvn vyeio. H
ATHLOCQOIPIKT POTTOVGT ONLOVPYEITOL KUPIOE OTO HEYAAN OOTIKG KEVIPA KOl OTIG
Bropunyavikég meployés, yeyovog mov kadhepysl v yevdaicOnon o1t agopd povo
OUYKEKPIUEVO HEPOG TOL TANBLoUoD. ALTO OpMC &lvol PEPIKDOS HOVO GMOGTO
0gd0UEVOL OTL 1| TTOPOY®YN NAEKTPIKNG EVEPYELNG, TO HEGO LETOPOPAS, LEYOANS KOt
HiKpNG kMpoxog Prounyovieg Kot 1 OIKWOKY  OpacTNPOTNTO ATOTEAOVV EMIioMG
ONUOVTIKEG TMYEG 0PV PUT®V  EMPaPLVOVING OKOUO TEPICCOTEPO TNV MM
pvroyova atpdseatpa. H kabnuepivi kot moAdmpn mopapovh tov avlpmmov pHéca o€
KAEOTOUG YDOPOLS KOl 1 €kBECT] TOL GE PHTOVG (GLYVE AdPATOVS) EMPEPEL GOPapPEg
EMMTAOGES otV vyela Tov T660 Ppoyvrpodeocpo 6o ko poakpornpdbecua. Eivor
AoV, EMTOKTIKY 1 OVAYKT OvVATTLENG TEYVOAOYLOV oL B £youv TN dvvaTOTNTA
enefepyaciag aTOV TV POTOV KOOMOS Kol TNV 0modOUN G TOVG.

[Na 1o oxomd avTd PEAETAGOLE, GYESAGAUUE KOl KATOGKEVAGUUE LU0, OAOKANPOUEVN
TPOTLTN O1dTaln Yy TV ATOPPVUTOVGT TOV GEPE ECMTEPIKAOV YDOPOV HE PAcn ™
ypnon olovtoc. H viomoinon éywve Paciopévn oty oedwtikn dpdon tov 6Loviog
mov Swdpapatifel kevipikd poAo ot ddtaln. H mapaywyn tov pe ™ pébodo g
“kopdvag” yivetor Yoo TNV KATaoTPOoP TV PAaBepdv pOT®V (0PYOVIK®V 1| U1) TOV



VILAPYOLV GTOV AEPO EVOG KAEIGTOV YMPOL, EVM 1| AITOSOUNCT) TOL GE GYETIKO GUVTOUO
xpOVO €lval amopaitnTn Yoo TV SoPAIAGT TNG GVYKEVIPWONG 6LovTog og eminmeda
enutpentd ywo v ovOpomivn vyeio (kdto tov 0.05 ppm / 8 dpeg ékbBeong). H
KOWVOTOU{O TNG GLYKEKPIUEVNG TTPOTLANG OATOENG GTOYXEVEL GTNV GULVEXOUEVN KO
adldAemtn Agttovpyion TG HE TNV TAVTOYPOVI TOPOLGIN TOV OVOPOTOVL HEGO GTOV
Y®Opo mov mpdKETAL vo omopumaviel, aeod M mepicoel cuykévipmorn 6Lovtog
amodopeitat og emineda cLyKEVTIP®ONG Hkpdtepa TV 0.05 ppm cvppwva pe odnyio
oV AteBvoig Opyaviopov Yyeiog (WHO).

Epguvnrtikdg otdyog Aomdv e mapohcos epyaciog NTay €6TIOCUEVOS 0TO BEpa TG
amodounone tov 6LovTog oL ONUOVPYEITOL YL TV KOTOGTPOPT TOV AEPI®V PUTMOV
Kot apopd tnv cuvheomn Kot HeAETN emAeypévov oedinv petdAhov petantoong (Cu,
Ni ko1 Mn) ®ote va ypnoipomombodv g @iktpa otn odtaén yww v ToydTOTN
arodounon tov. [opdAinia, €EETAGAUE OV TO. GUYKEKPIUEVO HETAAAD UETAMTOONG
ocuvovacuéva PETAED TOLG VO HOPON KPAUATOC, PEATIOVOLV TIC 1O10TNTEC TOVG
EMPEPOVTOG OKOLO KOADTEPO ATOTEAEGLLOTO, LEUDVOVTAS TOV XPOVO OTOOOUNGNG TOV
olovtoc. Téhoc, peAeTNOOLE TNV GLVEIGPOPA TOV TAPAUETPOV Beprokpacia, vypacia
Kol opylKy] GLYKEVTP®OTN OLOVTOG, GE GLVAPTNON NG TAXLTNTOG OTOOOUNCTNG TOL
6lovtog, TapAUETPOL TOV ENNPEALOVY TOV GLVOAIKO YPOVO Aettovpyiag TG drdtaéng.

210 TEWPAUATIKO HEPOG, OGOV apopd TNV cLVOEST T®V LMK®V VIO HOPPN KOVEWV
eEMAEYONKE oL ypNyopn, €VLKOAN Kol OWKOVOUIKY ynuikny péBodog avtn g
ovykotafodiong. Q¢ mpoddpopa doaAvpata emthéydnkav o&ikd diata R-(CH3CO2)2.
Me v mtpocOnkn KavoTikoD vatpiov Kot £metta amd Oeppikn Katepyosio TPoEKVITE
0 TeEMKO amotéhecpa. Katd v ovvBeon tov kpapdtov, mopatnphidnke Ot
aveEopTTOC NG OPYIKNAG ovoAoyiog TV TPOSPOU®MY SHAVUATOV EVVOEITOL O
oyNMoTIo oG Tov KpuoTaAAkol spinel CuNi0.5Mn1.504.

O éleyyxoc TG KOTAAVTIKNG OpacTNPLOTNTAG TOV DMK®OV oVTOV EVavTL ToV 0L0VTog
&ywve omv mpotumn Odtaln mopoywyng Kot amodopnong tov  0Lovtog, mov
OYEOLACTNKE KOl KOTAGKEVAGTNKE Y10 TOV okomd avto. [Tapatnprdnke 6t ta o&eida
TOV HETAAM®V givar TOAD dpactikd évavtt Tov 6lovtoc. [TapdAinia amedelydn nwg o
GLVOVACUOG TOV GUYKEKPIUEVOV UETAAA®V GTNV HOPQY] TOL GLYKEKPLUEVOL spinel
empépel €€’ 100V KOAL AmOTEAEGUATO TNV 0modouno” tov 6LovToc, Ywpig OUmG va.
BeATUOVEL TO YOPAKTNPIOTIKG OTOOOUNCNG. LVUTEPAGHOTIKA amedeiyn 6tTL n xpron
doung pe to payydvio va Bpioketotl oe 0&e0MTIKY KoTdotacn +4, vreptepel vavtt
OA®V T®V VTOAOIT®V 0&eWinV TV LETAAA®VY Kot TOv spinel, mov eEgTacOnKay.

Téloc, oamedelybn Ot aveCopttog (UETGAAOVL)  KATOADTN, Ol  TOPAUETPOL
Oepurokpaocio, vypacio Kol apylky GLYKEVIP®ON Tov 6Lovtog dpovv aveldptnta Kot
afpototikd. ‘Etol katolyovpe o€ o eumelpikn]  pabnuotikn oyéon, dloitepa
YPAOIUN Y. TNV TPOCEYYIGN TOV YPOVOL TOV OMOLTEITOL OOTE Vo, amodoundet
OLYKEKPIUEVT GLYKEVIPWON OLoVTOg € acPUAElS TIHES Yoo Tov avOpwmo. Ta Betikd
aVTA OTOTEAEGHOTA ONUIOVPYOUV TIC TPOVTODECELS Yo TNV TTEPAUITEP® UEAETN NG
GLYKEKPIUEVNS S1ATaENG Ko a&lomoinon TG ®¢ Mo OIKOVOUIKT KOl OTOTEAECLOTIKN
ITaEN KOTATOAEUNONG 0EPLDY PUTTOV ECOTEPIKMV YDPWOV.

Abstract



Air pollution is one of the major environmental problems in developed countries,
while along with the water pollution has the most visible and immediate impacts on
human health. Air pollution is mainly generated in large urban centers and industrial
areas, which fosters the illusion that concerns only a specific part of the population.
This is only partially true as the production of electricity, public transportation, large
and small scale industries, and domestic activities are other major sources of air
pollutants further burdening the already polluted atmosphere. The daily and long time
indoors presence of humans and their exposure to pollutants (often invisible), causes
serious health effects. It is therefore an urgent need to develop technologies that will
have the ability to process and degrade these pollutants.

For this purpose, we designed and constructed a prototype integrated setup for the
decontamination of air using ozone. This setup is based on the high oxidation activity
of ozone, which is responsible for the decontamination of indoor air. Ozone
production to levels suitable for the decontamination of air is made by the “corona”
effect followed by its excess concentration degradation to a level that guarantees
limited to no harm to humans (under 0.05 ppm / 8 hour of exposure). The novelty of
our device is based on the fact that the decontamination of an enclosed space, with
microbial load by using ozone, takes place regardless of the presence of humans,
since the excess of ozone concentration is degraded to levels imposed by the World
Health Organization (WHO), i.e. below 0.05 ppm.

Therefore, the research aim of this work is focused on the subject of degradation of
the ozone produced for the decontamination of air and deals with the synthesis and
study of selected transition metals oxides (Cu, Ni and Mn) used as filters in this setup,
for the rapid degradation of its excess concentration. We also examined whether these
transition metals combined together in the form of an alloy improve their properties
leading to better results, i.e. reduce the degradation time of ozone. Finally, we studied
the contribution of the following parameters, Temperature, Humidity and Initial
Ozone Concentration, with respect of required time to degradate the ozone, variables
that affect the total operating time of the setup.

A fast, easy and low cost chemical technique was chosen for the synthesis of materials
in a form of powder, called co-precipitation. As precursor solutions acetates salts
R-(CH3CO2)2 were selected. The final powders were produced by adding sodium
hydroxide and after heat treatment. In the alloys’ composition, we observed that
regardless of the initial ratio of the precursor solutions the preferred formation was the
crystalline spinel CuNi0.5Mn1.504.

We examined the catalytic activity of these materials on ozone using the prototype
setup, which was designed and constructed for this purpose. It was observed that
metal oxides were very reactive versus ozone. It was also shown that the combination
of these transition metals in the form of the above spinel exhibits equally good results
in the degradation of ozone, although it does not improve the total operating time of
the setup. Conclusively, we concluded that the use of a structure in which manganese
is in the oxidation state +4 outperforms all other metal oxides and spinel examined.

Finally, it was shown that regardless of the (metal) catalyst used, the parameters
temperature, humidity and initial ozone concentration show an independently and
cumulatively effect. Those results were summarized in an empirical mathematical
formulation, particularly useful for the estimation of the time required to degradate a
particular ozone concentration to values safe for humans. These positive results set the



stage for further study and development of this setup as an economic and effective
indoor air pollutant decontamination prototype device.



