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f,z PYravon og Ecotepikovg Xmpovg /
FRRRDS Kivéuvvol yia v Yysio

E¢wtepikoi Xwpol EocwTteptkoi Xwpot
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AvemlOupunteg embpaocelg oe AvBpwmno, OkoocuoTnHA ~90 % TOU XPOVOUC LIOC TO TTEPVAUE OE ECWTEPLKOUC YWPOUG
ko NeptBaAiov

Mnyég o€ Anudoia Ktripla, Xwpoug epyaciag Kat Zmitia
AépI.OI. PUmnoL o€ AO"tl.Kéq Kol Blopr]xaVlKéq ﬂsptoxéq; ApwpaTa, 0moPPUIAVTLKA, UTOYLEG, Bepvikia, Mivakes Tolywv K.a.

Sulfur Oxides (SOx), Nitrogen Oxides (NOx), Carbon Oxide (CO) JuvnOiopévol Aéplot Pumol og EGWTEPLKOUG XWPOUG
Volatile Organic Compounds (VOC): Benzene, Toluene, Xylene L Aldehydes (HCHO, CH,CHO), Benzene, Toluene, Xylene

Polluted air is the

201 2 cause of up to
500,000 /year
IN HOUSEHOLD premature

AIR POLLUTION MADE UP eloais i i s

E.C. Report

1 10 GLOBAL % WHO: Up to 7 M
«8 /O MORTALITIES A deaths are caused

by air pollution!!
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European
Commission

Horizon Prize

MATERIALS FOR
CLEAN AIR

Can you

COMPETE, INNOVATE & WIN

Develop the best material solution
to reduce the concentration of

particulate matter in cities. Apply by 23 January 2018
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#horizonprize adkiic www.ec.europa.eu/horizonprize/cleanair
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What is indoor environment ??
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Light and Air
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From fabrication..

Moigtnta zwns

..t0 applications

Inside and outside
materials

Smells Wind

- Retention basins j Frgﬁtoztgsvenn : paint

- Sanitary i : i
ceramic

Air
purification
X — Car
A7 - Rearview mirror
PempuCtE _ Smell elimination
mcmrgaqjsns facilibes

Urban highway engineering
- Pavements, cleaning up

cobblestones, road paints -
- Tunnels lighting :
- Air cleaner

Health Comfort, inside environment
- Contagion prevention - Lamps - Plastic tarpaulin
control in hospitals - Cloth, wallpaper - Air depurators
- Hygiene at home and - Ceiling plates - Refrigerator
workplace
Huepida Tuiuartog
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- Buildings: concrete, glass
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FP7, 22 PARTNERS, Funding € 8.3 million

clear-up

Aviyveutic VOC,
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Evepyomoteitat umo TteXvNTO Kal Saxuto Pwg opatng
aktwvofoAiag

Evepyomnoteitar 1000 umo vumepwwdeg -UV (5% nAiakou
ddaopatog) 600 Kat umd opatr) aktwofBoAia - VIS (45%
nAlakoU ¢aopatog) o avtibeon HeE TO EUMOPLKA UALKA T
OTIoLaL EVEPYOTIOLOUVTAL HOVO UTIO UTTEPLWON aKTVOBoAla
AloB<tel o€ LoyL 3 SUMAWATO EVPECLTEXVIOG

KatdAAnAo yLo eEcWTEPLKOUG Kol EEWTEPLKOUC XWPOUG

Applied Research and Innovation
Competition Award, ZEB 2011

Moidtnta zwns

Quality of Life
Improve the air Quality with use
of Photocatalytic materials
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Kouvorouio TCM-1
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ﬁz Heprypopn TCM-1

K Mpoidv anodopnong punwv (aEpLwv Kat uypwv) \

Mpoidv Navotexvoloyioag

AwatiOetal oe popdn okOvNG Kol anoteAeital oo o&eiblo Tou TItaviou e MPOOUIEEL LETAAAWY
DAk6 tpog to mepLBaiAov

Zuppfatotnta HE avopyava Kol OpyaviKa EmYpiopata, KATAAANAo yia ebapuoyr 0€ ECWTEPLKOUC Kall
€EWTEPLKOUC XWPOUG

KatamoAepd PBAoPepéc i avermlOUMNTEG OUGILEG OMWC VIKOTIVN TITNTIKEC OPYOAVIKEG EVWOELCG
atpoodatplkotl pUTIOL TO LKPOBLa n HoUXAA Kot oL AVENLOUNTEG OCMEG

KaAUtepn molotnta aEpa, AVECH OTNV XPHON TWV XWPWV Kot Statpnon tng atodntikng twv oPewv
€EWTEPLKA KOL EOWTEPLKA

JUUPBAAEL OTOV IMEPLOPLOUO TNG ATHOCPALPLKNG PUTIOLVONG

JupPaAel otnv BeAtiwon TNG TTOLOTNTOC TOU ECWTEPLKOU aEpPa

& Altatnpel Tic OPeLg twv emipavelwv KoBapeg oo atpoodalpkolg pUTIOUG /
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ﬁt Heprypopn TCM-1

(To TCM -1 b

*  KOTQMOAEUA KOl AIMOSOUEL AVOPYOAVOUG PUTTOUG OTIWG OEELOLOL TOU O{WTOU KOl TTTNTLKEG OPYOLVLKEG
eVWOoELg OmwG aldeudec (bopuardeldn, aketaAdeuvdn) BTEX (BevioAlo, toAouoAlo, alBulévio,

EUAOALO) XWpiG emikivduva unonpoiovta

N KatanoAspd Baktipla, HLKPOOPYaVIGHOUG Kot GpAyous
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Apaoetikotyta TCM-1

Moigtnta zwns

Arobéounon aketaAdeudng
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]8I — To Vacuum Pump
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ﬁz Apaoetikotyta TCM-1

Arodounon oéetdiwv tov alwtov NO, NO2, NOx

Under Indoor and solar like illumination

(JRC/ISPRA)
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€  0.1% Mn- Indoor like irmdiation O 1% Mn - Indoor like iradiation
A 1% Mn - Solar like imadiation - - - - Solar like irradiation phololysis
— Indoor like iradiation pholtolysis

Kotzias D., Kiriakidis G., Binas V., Journal of Photochemistry and Photobiology A: Chem 222 (2011) 304
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Normalized Absorbance
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® Vis light 0.1gr (P25) TiO2 0.20 Torr Toluene

® Vis light 0.1gr undopedTiO2 0.20 Torr Toluene
0.4 ® Vis light 0.1gr 0.1%Mn/TiO2 0.20 Torr Xylene

' ® Vis light 0.1gr 0.1%Mn/TiO2 0.20 Torr Benzene

® Vis light 0.1gr 0.1%Mn/TiO2 0.20 Torr Toluene

0.2 T T | | T I I |
0 20 40 60 80 100 120 140 160
time/min
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Absorbance

Absorbance

0.08

Apaoetikotyta TCM-1

Artoéounon BTX
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——0.22 Torr Toluene + PC+ Vis light
——0.22 Torr Toluene
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2500 3000
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f*z Apaoetikotyta TCM-1

S

Solar light

—o— K. pneumonlae P25
—¢— K. pneumoniae 0.04% Mn/Co: T|02
—=— K. pneumoniae 0.1% Mn/Co:TiO
—9— E. coli P25 f

A —6— E. coli 0.04% Mn/Co:TiO2

-

f/ V
<

Klebsiella pneumoniae

Huepida Tunuotog
“Xpwparta — Bepvikia — MeAhavia”, 10 Maiou, ABrva

FORTH/IESL/ TCM
@ Vassilios Binas



Apactikotyto TCM-1

Moigtnta zwns

0.3% Mn:TiO, (t=0min) After 45 min of treatment

0.3% Co:TiO, (t=0min) After 45 min of treatment

c
0.04% Mn/Co:TiO; (t=0min) After 30 min of treatment

Huepida TuApatog
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f»t TCM-1 o€ avopyavo eriypiocua

JRC/ISPRA
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Producer 1 Producer2 Producer 3 Producer 4 Producer 5 Producer 6 Producer 7 Producer8 TCM-1 TCM-1

% NO removed after 6 h iradiation
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f'z TCM-1 o6& avipyavo eriypicua

.IRC/ ISPRA
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TCM-1 o¢ orapopetikéc untpes

Moigtnta zwns

250

200
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100

Concentration (ppb)

50

(0] 20 40 60 80 100
time (min)

===cementitious filler without TiO2:Mn ===Cementitious filler pe 5% TiO2:Mn
===cementitous filler pe 10% TiO2:Mn ===Blank/Substrate
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Egpapuoyéc TCM-1 ge mpoyuotikeéc oovOnkeg

Moigtnta zwns

Npotuna Initia EAEéyyxou

ToUveA otnv ZtaAida, Xepodvnoo Kpning

i 35°17'42.1"N 25°24'18.1"E
35.295028, 25.405016

NO degradation using Gypsum
board panels with Calcareous TCM1 PC powder
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—— UV_On
800 4 Vis_On
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S
© 600 -
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8 400
=3
200 4
0 -
T T T T 1
0 200 400 600 800 1000 1200 1400
Time (min)
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Egpapuoyéc TCM-1 ge mpoyuotikeéc oovOnkeg

Moigtnta zwns
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