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Motivation

the current ISO and planned CEN tests have three
crucial drawbacks, namely, they:

(1) are not rapid,

(1) require relatively expensive equipmen{such
as spectrophotometers, GC-FIDs,
chemiluminescence equipment)

(1) are not suited for use In situ



| ntroduction -Background
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Absorption spectraof TiO, film with Rz ink
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using UV/VIS spectroscopy — both reactant and product could be determined
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Time evolution of Resazurinand Resorufin
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Concept

» the utilisation of photocatalyst indicator inks as a
CEN standard for the rapid evaluation of the
activity of photocatalytic surfaces

Testmeasure

 How long the Ink takes to change color on a
photocatalytic surface when irradiated with UVA
light.



Principle

A photocatalyst indicator ink is deposited as a film
by coating with a wire wound rod (K-bar) onto a
photocatalytically active surface

» Exposure to UVA the film changes colour and is

measured periodically by digital camera or hand-
held scanner.



Ink Coating
* Wire wound rod (k-bar).
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e 0.031 mm diameter wire on glass gives ca. 24 um wet

film.
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Ink Coating




Image Analysis

 |Image analysis by free software called ImageJ
Imaged http://rsbweb.nih.gov/i|

Image Pro: ing and Analysis

« Each digital image of a 100 x 100 pixel area in the
centre of a 300 dpi image of the sample of the ink
film is split into its red, green and blue (RGB)
components.

» The average red component is determined for
each image in the series and the results exported to
an excel spreadsheet.
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Data Analysis

« R, =red component value of the digital image of
the Ink film on the photocatalyst material under
test at time t after irradiation;

« Ttb = time to photocatalytic-driven bleaching of
the red component of the digital image of the ink
film on the photocatalyst material under test.
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Typical dataset- Glass

The normalised red component (R) vs. time curves
for 5 of the best samples (from 8).
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Round Robin Results- Glass

Groupl Group2 Group3 Group4 Group5 Group®6

Sample 1 253 260 214 259 251 282
Sample 2 239 252 227 262 252 245
Sample 3 239 257 208 265 248 207
Sample 4 238 259 215 269 247 260
Sample 5 271 250 206 250 247 248
Average /s 248 256 214 261 249 248
Std. Dev. /s +14 +4 +8 +7 +2 +27
Average across groups 246 s
Std. Dev. Across groups +17 &7%)
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Further developements

« Standard Operating Procedures (SOPs) no
longer distinguished by material (e.g. glass,
paint, tiles) but rather by Low, Medium and
High Activity. These are determined by 3
different inks.

 Apart from the inks the three SOPs have
very similar operating conditions.
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INkS
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G/R+G+B

High Activity Surfaces- Paint
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Typical dataset- Paints

The normalised green component (G,) vs. time
curves for 5 of the best samples (from 8).
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Definition of end point-Paints
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Round Robin Results- Paints

Groupl Group2 Group3 Group4 Group5
Sample 1 152 133 124 144 97
Sample 2 142 135 148 141 90
Sample 3 137 137 139 145 107
Sample 4 128 134 120 139 106
Sample 5 143 134 145 144 99
Average /s 140 135 135 142 100
Std. Dev. /s °9 °1 °13 °2 °7
Average across groups 130 s
°18(x 14 %)

Std. Dev. Across groups
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R/(R+G+B)

Low Activity Surfaces- Tiles
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Typical dataset- Tiles

The normalised red component (R) vs. time curves
for 5 of the best samples (from 8).
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Definition of end point-Tiles
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Round Robin Results- Tiles

Groupl Group2 Group3 Group4 Group5

Sample 1 312 371 422 270 261
Sample 2 296 362 428 270 266
Sample 3 316 358 416 285 290
Sample 4 303 333 421 321 263
Sample 5 316 342 433 297 278
Average /s 309 353 424 288 272
Std. Dev. /s °9 °15 °7 °21 °12
Average across groups 329 s

Std. Dev. Across groups °61(+18 %)




Conclusion

developed rapid, inexpensive and easy to use
procedurefor the assesment of the photocatalytic
activity of photocatalytic surfaces.

3 different inks developed - for Low, Medium and
High activity surfaces

already tested surfaces - Glass, Tiles, Paints —
good for quantitative assessment of activity

surfaces to be tested in next 6 months: Fabrics,
Concrete.

28



Ink workshops INTEC

15t — Belfast, for academic research groups wanting handsn
experience of the inks (how to make and use them).

A 9 & 10 January, 2014.

A Surfaces to be tested: glass, tiles, paints,

A Participants encouraged to bring their own samples for testing.

A Accommodation will be paid.

A Suggest send a post doctoral researcher or student.

A Contact Andrew Mills at Queen’s Belfast (andrew.mills@qub.ac.uk)
If you wish to attend.

2nd — Prague,for industry, 20& 21 May, 2014,

A Surfaces to be tested: glass, tiles, paints, concrete, fabrics

A Contact Josef Krysa at ICT Prague (josef.krysa@vscht.c} if you wish
to attend.

More information ~ Web: www.fp7-intec.eu 2



Partners  sNTEC
Participant Participant legal Acronym Country
no. * name
1 WWysoka skola chemicko- ICT Czech Republic
(Coordinator) technologicka v Praze
2 Queen's University Belfast  QUB United Kingdom
3 Dublin Institute of DIT Ireland
Technology
Aalborg Universitet AAU Denmark
5 Cristal Pigment UK CPL United Kingdom
Limited
6 VitrA Ireland Ltd Vi Ireland

External project partners

1 Saint-Gobain Recherche SG France
2 Ink Inteligent [ UK
3 Fraunhofer Institute FI Germany
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