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Presentation Outline
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w Timing of change
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Background to Photocatalytic
Materials

w Variety of products containing T2Q
Including paints, glass, coatings,
cement, mortar & plaster.

w Interior Applications
x  De-odorisation
x Alr purification

w Exterior Applications
x  Anti-fogging

x  Self Cleaning

x  Depollution




How Photocatalytic Materials Work

2. Nox is oxidised by hydroxyl radicals to <] Q >
NO3 on the surface of paving; this degrades p Q UV light

NOx in ambient air.

3. Nitrates are

washed off the
surface during rainfall @ @
1. Using energy from sunlight
TiO, generates highly oxidising
@ @ hydroxyl radicals (OH).
M ’\ /‘ / Layer of

Titanium
4. Some NO3 Dioxide
chemically
neutralised in
coated material
)
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Photocatalytic Materials & NOx
Reduction Research

Research Published in Scientific Journals
w Numerous laboratory studies
w Several studies in controlled environments

al ydzFlF Ol dzZNBEN& { GdzRASa&
w Photocatalytic Innovative Coverings Applications for Depollution
Assessment (PICADA) project

w Few studies carried out in Europe
[ 20t 1 dziK2NAGEe WYwSIEfE 22NIROQ

w Camdeng D-NOx paving (2006)
w City of Londorg D-NOx paint (2006)

w Cheshire Eagt Photocatalytic paint (2008)
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Study of NOx-Reducing Coatings

Aim-to assess the efficacy of a Ti€dating as control method
for reducing NQconcentrations in the urban environment

t N22SO0 LI NIYSNBR aAff SyyAadzy
and Transport For London

{GdzRé aAGSY |y SyoOof2aSR 0O2dz
Art College, High Holborn

Chemiluminescemninalysers deployed to measuROx NO,
NG,

W/ 21 A Y 3quantifiedb@ tco@amihdlOx
concentrations prior to and following the coating application.
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Study Siteit Cent r al St Ma
College

Treated wall

CD4 (inlet 1.5 m from wall)

CDS5 (inlet 0.1 m from wall)

MET monitoring - solar
radiation, humidity, rainfall,
wind speed & direction




Experimental Time-Line

w Three phases

- Colocation (both inlets at 1.5 m): 7 weeks.
- Preiintervention (inlets separated, no paint): 16 months.

- Post intervention (inlets separated, paint): 9 months.

2007 2008 2009 2010
[n] Tazk Name Duration Start Oct Jan [ Apr | Jul [ Dct Jan [ Apr [ Jul [ Dct Jan [ Apr [ Jul | Oet Jan
1 Site installation Odays Mon02/0707 ’ 02 July 2007
z Co-location phase 47 days Mon 020707

3 CD5inlet moved to near wall positiol 0 days Tue 04/09/07 ‘Dd Sept?mber 2007

4 Pre-intervention phasze Gd .5 wks Tue 0410907 pre-intervention ph=

3 Wall refurbishment 55 days Fri2a/M1/08

G P aint application 0 days Thu 26503509 ‘ 25 March 2009
7 P ost-intervention phase 202 davys Thu 26503709 post-interwentinniphase
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Measurement Controls

w The effects of the coating were assessed relative to
aSi 2F WO2YUNRE Q YSI adzN

w Three control measurements applied:

- Comparison of 1 m and 0.1 m measurements.

- Comparison with measurements from surrounding LAQN
monitoring sites.

- Comparison with measurements taken at night.
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Measurement Controls
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Analysis Rationale

w The analyses attempted to establish whether

- any difference between concentrations recorded at the near
wall study site (CD5) and 1m study site (CD4) changed
significantly following application of the paint,

- any difference between concentrations recorded at each
study site and ILBG control changed significantly following
application of the paint,

- any identifiable change was greater during periods of
optimum meteorological conditions than during the night,

- any identifiable change was coincidental with the timing of
the paint application and sustained throughout the
remaining study period. p—
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Basic Description of Data

69 %

missing = 11797 (18.4%)

min =-2.4

CD5

max = 704.2

90.4 %

81.9 %

73.1%

missing = 12542 (19.5%)

min =-2.1

CD4

max = 689.7

89.8 %

NI R

mean = 33.1

median = 25.4

95th percentile = 95.9

75.9 %

48.2 %

missing = 16172 (25.2%)

min =-0.1

MEAN

max = 453.4

87.3 %

mean = 34.9
median = 27.2

95th percentile = 100

82.2%

2007

w Note: incomplete posintervention winter period

I
2008

mean = 31.4
median = 25.4

95th percentile = 80

2009
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Basic Description of Data

® Preiintervention  m Postintervention

70

60

50

40

30

Mean concentration / ppb

20 +

10 +

NO2 NOX NO2 NOX

CD5 (near wall study site CD4 (1m study site’ ILBG control

w NQ and NQ at study sites higher than ILBG control pre
Intervention, but similar posintervention.
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Comparison of Near Wall & 1m Sites

m Alldata mSolar>0W R2 Solar=0 W nR2

Difference in concentration between study sites / ppl

co-location

pre-intervention

postintervention co-location pre-intervention

NO2 NOX

postintervention

w NQ and NQ significantly lower posintervention.

w No significant increased effect during the daylight.
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Comparison of Study Sites & ILBG Cirl

Weekly mean time series of NO, concentrations at study sites & the ILBG control.

1
Rpre-interyention phase pos-inErenion phase

140 =

120

100

B0

| \ | |
N ‘J\p V\W NWJ A W ﬂ\f -.ﬁl{}\

Waskly mean MO, concanfrabon | ppb

0

L am
— L[4 — cba L=

w Periods during praéntervention phase when NOx double the control
A NQ,concentrations lower at study sites peistervention
e
= =Camden
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Monthly & Diurnal Variation in
Controlled NO, CD5

Jan Apr Jul Oct Post-intervention
| | | | | | 1 1 1
2007 2008 2009
- 40
20 -
30
- 15 ~
S - 20
S
s ||
3 10 . B 10
; - -
5 — -0
i
O —
T T T T T
Jan Apr Jul Oct Pre-intervention Jan Apr Jul Oct

w Zero difference between 00:00 and 05:00 } Suggc_ests coating
w Monthly variation decreases posttervention effective
w BUT noruniform distribution of difference, periods of high

exceptionally high differences 3:3__-_ Camden
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Influence of Wind Conditions on NOXx

Relationship between N@t CD5 and wind speed (radial axis)
and direction (polar axis)

CD5 NOy/ ppb - local wind CD5 NOy/ ppb - regional wind

I b

A\
Wb

Local I Regional

w Strong local source of N@vident during NW winds
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Change in Controlled NOx at CD5

Pre-intervention Post-intervention

w Large decrease in local source of NO
w No clear difference evident during winds outside of NW sector

during either phase. —
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