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2L{¢º ±½5¦/I
½#Y[!5bN [L5{Y# th¢y9.! 

https://clearcities.org/



https://www.msn.com/en-xl/health/medical/nearly-entire-global-
population-breathing-polluted-air-who/ar-
AAVQ9BS?ocid=mailsignout&li=BBJDXDP

ȊŀőƝƴŀƧƝ u 
ÅőƛǎǘŞƘƻ vzduchu, 
ÅőƛǎǘŞ vody, 
ÅőƛǎǘŞƘƻ vzhledu, 
ÅǇǌƝƧŜƳƴŞƘƻ 
ǇǊƻǎǘǌŜŘƝ ŀ 

ÅǵǎǇƻǊ ŜƴŜǊƎƛŜ

Smart Cities 

https://www.msn.com/en-xl/health/medical/nearly-entire-global-population-breathing-polluted-air-who/ar-AAVQ9BS?ocid=mailsignout&li=BBJDXDP
https://www.msn.com/en-xl/health/medical/nearly-entire-global-population-breathing-polluted-air-who/ar-AAVQ9BS?ocid=mailsignout&li=BBJDXDP
https://www.msn.com/en-xl/health/medical/nearly-entire-global-population-breathing-polluted-air-who/ar-AAVQ9BS?ocid=mailsignout&li=BBJDXDP


CƻǘƻƪŀǘŀƭȇȊŀ 

±ȅǑǑƝ 
ǵǊƻǾŜƶ 

CȅȊƛƪłƭƴƝ ǇǊƛƴŎƛǇ 
ǇƻƘłƴŠƴȇ ǎǾŠǘƭŜƳ

Technologie 
bez chemie



½b92L~¢=b; twh{¢y95N {¢hWN {th[92bh{¢ h.yN b#Y[!5¸ b!Υ 
Å½5w!±h¢bN t;2L
Å9YhbhaL/Y; ½¢w#¢¸ ±[L±9a ty952!{b; {aw¢L b9.h tw!/h±bN 

NESCHOPNOSTI
ÅPREVENCI

¢¸¢h ½¢w#¢¸ ±29¢b= b¦¢bº/I b#Y[!5® b! tw9±9b/L 
[½9 5b9{  ±¸2N{[L¢ 

Eco-costs of emissions (Virtual Pollution Prevention Costs, VPPC)

NłƪƭŀŘȅ ǇƻǘǌŜōƴŞ ƴŀ ǇǊŜǾŜƴǘƛǾƴƝ ƻǇŀǘǌŜƴƝ κ 2017 (verze1.6):
https://en.wikipedia.org/wiki/Eco-costshttps://www.ecocostsvalue.com/

tǌŜǎ млллл ǎƭƻǳőŜƴƛƴ Ǿ ŘŀǘŀōłȊƛ





tyNY[!5 2L~¢=bN VZDUCHU OD 
9·I![!/N Ch¢hY!¢![¸¢L/Yºa  
b#¢=w9a Cb b!bhϯ

650 m2 



9Yh[hDL/Yº tyNbh{

ÅBENZO(A)PYREN ~150 g 560 ϵ
ÅNOx      ~750 Kg 4500 ϵ
Åh½jb      ~ 50 Kg 5500 ϵ
ÅVOC ~200 Kg 1000 ϵ
ÅPM2,5 ~ 25 Kg утр ϵ
Å 650 m2 __________________________________

Eco-costs of emissions (Virtual 

Pollution Prevention Costs, VPPC) >12 ллл ϵ

5 letςfaǎłŘŀ ǎŜ ȊŀǇƭŀǘƛƭŀ 
ŜƪƻƭƻƎƛŎƪȇƳ ǇǌƝƴƻǎŜƳ
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UV/Vis absorption of benz(a)pyrene

UV/Vis absorption spectra of 
samples (corrected to acetone)

No absorption 
corresponding to 
benz(a)pyrene was 
observed in sample BP+FN.

Start
0.5g BAP/m2

End
<0.00001 g BAP/m2

PHOTOCATALYTIC DEGRADATION OF BAP 

Instant color change 
after light exposure 

5 Days of daylight exposure



YƻƳǇŜƴȊŀŎŜ ŜƳƛǎƝ ǇǌƛōƭƛȌƴŠ Ȋ рл ŀǳǘƻƳƻōƛƭǻ



3D Tisk
City Model
Legerovaul.
aŠǌƝǘƪƻ1:250

3D City model
PolovinaŦŀǎłŘ ƻǑŜǘǌŜƴŀ FN NANO2.  
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hŘǎǘǊŀƴŠƴŞ bhȄ

{ƴƝȌŜƴƝNOx FN NANO2 nabetonu
IƻŘƛƴƻǾȇǇǊǻƳŠǊzaŎŜƭŞƻōŘƻōƝƳŠǌŜƴƝ14-21/9/2021



ISO 22197 
scale up 200x

!ƪǊŜŘƛǘƻǾŀƴłƳŠǌŜƴƝς
100% ǇƻǘǾǊȊŜƴƝ
ǵőƛƴƴƻǎǘƛ
ŜƴǾƛǊƻƴƳŜƴǘłƭƴƝƘƻ
ŦƻǘƻƪŀǘŀƭȅǘƛŎƪŞƘƻ
efektu

NOx concentration

Untreated FN NANO2

weekend

NezłǾƛǎƭł ƳŠǌŜƴƝ



½ƛƳƴƝ 
ƳŠǌŜƴƝ 
Legerova

WŀǊƴƝ 
ƳŠǌŜƴƝ
Milano

wǻȊƴŞ ǎŜȊƽƴȅ ŀ ǊǻȊƴł ƳŠǎǘŀ

/ŜƴǘǊǳƳ aƛƭłƴƻ



h{¢!¢bN  tyNbh{¸ 

Å.9½¨5w¿.h±º {!ah2L{¢N/N th±w/I
Å~9¢yN b#Y[!5¸ b! ¨5w¿.¦
Å¦± h/Iw!b! C!{#5bN .!w±¸
Å.!w9±bh {¢#[h{¢
Å±¸{hY# t!whtwht¦{¢bh{¢
Åtwh5[¦¿¦W9 ¿L±h¢bh{¢ C!{#5¸ 
ÅOCHLAZUJE POVRCHY



Cb b!bhϯ technologie sƴƝȌŜƴƝ ǘŜǇŜƭƴŞ ȊłǘŠȌŜ ς 
      hŎƘƭŀȊŜƴƝ ǇǌŜƘǌłǘȇŎƘ ƳŠǎǘ

REFLECTS 79%REFLECTS 17%

Absorbs only 21 % of the 
ǎǳƴΨǎ ŜƴŜǊƎȅ Ґ ŎƻƻƭŜǊ ƛƴǎƛŘŜΣ 

lower energy bills, very 
efficient

!ōǎƻǊōǎ уо ҈ ƻŦ ǘƘŜ ǎǳƴΨǎ 
energy = warmer inside, 
higher energy bills, not 

efficient

CRRC certifik§t odrazivosti a vyzaŚov§n² tepeln®ho 

z§Śen² FN NANOÈ2 n§tŊrov® vrstvy testovan® podle 

mezin§rodn²ch metod ASTM C1549 a ASTM C1371



/h W9 ±9bY¦Σ W9 L ¦±bL¢y 



CP is a concentration of  the pollutant, k is a reaction rate ( m˃ol mҍнhҍм) 
KP is Langmuir  adsorption constant (m3 m˃olҍм)

Reaction rate r pro NO is expressed as Langmuir-Hinshelwood model. 
r κ ˃Ƴƻƭ Ƴҍн hҍ1    - moles of pollutant eliminated from the air in one 
hour on 1m2 of photocatalytic surface. 

Model DeNOxv ƛƴǘŜǊƛŞǊŜŎƘςǎǘŀőƝ ƴƝȊƪłintenzitaŀƪǘƛǾŀőƴƝƘƻ
ǎǾŠǘƭŀ

Pouze strop
Dekontaminace 30 min

{ǘŠƴȅ ŀ ǎǘǊƻǇ
Dekontaminace 15 min



2L~¢=bN ±½5¦/I¦ h5 W95® 
! 59{LbC9Y/N 

twh.[;a ½b92L~¢=bN 
VZDUCHU V 
b9ah/bL/N/I

Persteril

HYDROGEN PEROXIDE

Glutaraldehyde

h½jb

 

Konverze 100 ppb O3 pomocí n§tŊru FN2 s rŢznou 

vlhkostí 
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tłǊȅ ƧŜŘƻǾŀǘȇŎƘ ōƛƻŎƛŘƴƝŎƘ ƭłǘŜƪ ŀ ƻȊƽƴǳ ǎŜ ȊŎŜƭŀ 
ŜƭƛƳƛƴǳƧƝ ȊŜ ǾȊŘǳŎƘǳ ŦƻǘƻƪŀǘŀƭȇȊƻǳ нлȄ ǊȅŎƘƭŜƧƛ ƴŜȌ 
ǎƴƛȌƻǾłƴƝƳ ƧŜƧƛŎƘ ƪƻƴŎŜƴǘǊŀŎŜ ōŠȌƴȇƳ ǾŠǘǊłƴƝƳΦ 



vŜǾǊƻǇǎƪȇŎƘƴŜƳƻŎƴƛŎƝŎƘse ƪŀȌŘȇrokƴŀƪŀȊƝ
ƛƴŦŜƪőƴƝƴŜƳƻŎƝkolem2,6 ƳƛƭƛƽƴǳƭƛŘƝ. 
91 ǘƛǎƝŎznich tzv. druhotnouƴŜƳƻŎƴƛőƴƝƴłƪŀȊǳ
ƴŜǇǌŜȌƛƧŜ
PodleCenters for Disease Control and Prevention 
ƪŀȌŘƻǊƻőƴŠje ǇǌƛōƭƛȌƴŠ648000 ƭƛŘƝv USA ƴŀƪŀȌŜƴƻ
ƛƴŦŜƪŎƝōŠƘŜƳpobytuv nemocniciz ƴƛŎƘȌ75000 
ȊŜƳǌŜ.
Hospital Acquired Infections cost the NHS around 
ϻмōƴ ǇŜǊ ŀƴƴǳƳΣ ŀŦŦŜŎǘ ǎƻƳŜ мллΣллл ǇŀǘƛŜƴǘǎ ŀ 
year and is responsible for the deaths of around 
5,000 patientsannually in the UK.
ΧΧΦ ŀƭŀǊƳƛƴƎ ǊŀǘŜ ǿƛǘƘ ǎƻƳŜ ƘƻǎǇƛǘŀƭǎ ǊŜǇƻǊǘƛƴƎ 
secondary infection rates as high as 20%.

2w ǎǘƻƧƝƴŜƳƻŎƴƛőƴƝƴłƪŀȊȅ
odhademdesetmiliardǊƻőƴŠ, 
ǇǌƛőŜƳȌpostihnouŀȌstoǘƛǎƝŎ
ǇŀŎƛŜƴǘǻa desetǘƛǎƝŎjich
ȊŀōƛƧƝ.

Pseudomonas 
aeruginosa

Candida 
albicans

Enterococcus 
faecalis

½5w!±=W~N twh{¢y95N ± 
b9ah/bL/N/I



PROTI PANDEMII
2L~¢=bN ±½5¦/I¦ ! t[h/I 
OD BIOKONTAMINACE

Wŀƪ ǇǊŀǾŘŠǇƻŘƻōƴł ƧŜ 
α{/w99aLbD tw!D¦9άΚ



ÅtƻŘƭŜ ǾȅƘƭłǑƪȅ олсκнлмн {ōΦΥ             

Åόсύ aŀƭƻǾłƴƝ ƳƝǎǘƴƻǎǘƝ ȊŘǊŀǾƻǘƴƛŎƪȇŎƘ ȊŀǌƝȊŜƴƝΥ 

 ± ǇǌƝǇŀŘŠ ŀǇƭƛƪŀŎŜ ŀƴǘƛōŀƪǘŜǊƛłƭƴƝŎƘ ƴłǘŠǊƻǾȇŎƘ 
ƘƳƻǘ ǎŜ ǇƻǎǘǳǇǳƧŜ ǇƻŘƭŜ ƴłǾƻŘǳ ǾȇǊƻōŎŜΦ

aŀƭƻǾłƴƝ Ǿ ƴŜƳƻŎƴƛŎƝŎƘ 

мȄ Ȋŀ т ƭŜǘ ƳƝǎǘƻ 
ƪŀȌŘƻǊƻőƴƝƘƻ ƴŜǇƻǌłŘƪǳ



tyNY[!5¸ 5![~NIh ±¸¦¿L¢N 
Ch¢hY!¢![º½¸ ± ½9a=5=[{¢±NΣ 
{Y[!5h±#bN th¢w!±LbΣ 2L~¢=bN ±h5¸ 
APOD.



TiO2 ŀƴǘƛƳƛƪǊƻōƛłƭƴƝ ōŀǊƛŞǊŀ
{ƴƛȌǳƧŜ ǊƛȊƛƪƻ ƴŀǇŀŘŜƴƝ ƘƻǳōŀƳƛΣ 
ǌŀǎŀƳƛΣ ǇƭƝǎƴŠƳƛ ŀ ŘŀƭǑƝƳƛ 
mikroorganismy

vs pesticidy, biocidy, herbicidy
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ha9½9bN {th¢y9.¸ PESTICID®
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½[9t~9bN {Y[!5h±#bN h±h/9 ! ½9[9bLb¸-{bN¿9bN ½¢w#¢

BIO POTRAVINY MNOHEM RYCHLEJI 
59Dw!5¦WN  -  Ch¢hY!¢![º½h¦ [½9 ½!/Iw#bL¢ 
MILIONY TUN 


