EINDHOVEN
e UNIVERSITY OF
TECHNOLOGY

Development of a wall covering for indoor air purification :
design, characterization and photocatalytic efficiency
assessment

Citation for published version (APA):

Lorencik, S., Yu, Q., & Brouwers, H. J. H. (2013). Development of a wall covering for indoor air purification :
design, characterization and photocatalytic efficiency assessment. 381-384. Poster session presented at 1st
International Conference on the Chemistry of Construction Materials, October 7-9, 2013, Berlin, Germany,
Berlin, Germany.

Document status and date:
Published: 01/01/2013

Document Version:
Publisher's PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

* A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOl to the publisher's website.

* The final author version and the galley proof are versions of the publication after peer review.

* The final published version features the final layout of the paper including the volume, issue and page
numbers.

Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

» Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
* You may not further distribute the material or use it for any profit-making activity or commercial gain
* You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:

openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 17. Nov. 2023


https://research.tue.nl/en/publications/4c80ddae-07fd-40ce-b390-c976a2db1ac1

‘v D

Nanostructured Construction Materials

1% International Conference on the Chemisiry of Construction Materials

Develo
pment of a walli covering for indoor air

Bibliographical references
purification: :
cation: Design, characterization and

/1 M. Konsta-Gdoutos, Z. Metaxa, S. Shah:
"Highly dispersed carbon nanotube reinforced cement based materials” h
Cement and Concrete Research 40(7),1052-1059. o) . S .
f2/ G. Li, P. Wang, X. Zhao: Photocatalytic efficiency ass
“Mechanical behavior and microstructure of cement composiles incorporating surface- eSSment
e 1' 2
S. Lorendik 2 Q.L. Yu ' H.y H. Brouwers

trealed multi-walled carbon nanotubes”

Carbon 43(8), 12391245,
/3f T. Kowald, N. Dérbaum, R. Trettin, T. Stadler, X, Jiang:

*Influence of Carbon Nanotubes on the micromechanical

for ultra-high performance concrete”
Proceedings of 8th international Symposium on Utilization of High-Strength and High-
Performance Concrete, 2008

/4 T. Kowald, R. Trettin:
*Improvermnent of Cementitious Binders by Multi-Walled Carbon Nanotubes®
3th International Symposium on Nanotechnology in Construction
, 2008, 261-266.

/51 G. Li, P. Wang, X. Zhao:
"Mechanical behavior and microstructure of cement composites incorporating surface-
treated multi-walled carbon nanotubes”

Carbon 43(6), 1239-1245

/81 M. Zhang, Y. Wu, X. Feng, ¥. He, L. Chen, Y. Zhang:
*Fabrication of mesoporous silica-coated CNTs and application in size-seleclive
protein separation.”
J. Mater. Chem. 20(28), 5835,

{7/ P. Stynoski, P. Mondal, C. Marsh:
“Novel Processes to Improve CNT Utility in Cement”.
4th International Symposium on Nanotechnology in Construction

1 -
Eindhoven Universit
2 y of Te

Eindhoven, The Nethe”andschnology. P.0. Box 513, 5600MB

> ;
Materials innovation insti i
e Nethena: n institute (M2i), P.O. Box 5008, 2600 GA Delft

properties of @ model system

Introduction

Air quality topi ;
= ony " g'z LﬁZi 0breea"r discussed for many years, focusing in 1

reasons for example ca?-lréx:glcq = onstantly dete}ioratescl’n%;n iy

topic which i ust gases, factori many

ch is not that much discussed, buto:::z ?I?g ;naany more. A

me or even

productivity of human bej
; eings. Mo

such as sm g reover, there g

1; 2f. oking, combustion, Cleaning agentsrzrl?;lagﬁt?i?er Sources

The current rese : Of sources
= arch is foc .

utflizing pho 1 1S focused on the impro

am isg{"pi";gf:é?;ﬂcaoﬁfat""? applying a wal ‘éi??;'.‘rfg"fnﬂli 'M}Qrby

TiO,), visible |j no-sized carbon-d o rial. The

. : ght responsiv oped titanium dioxid

“waterborn ; e photocatalyst, i oxide (C-

e protective top-coating, desi gnsc,ad fg’"_tg zac;?(?;me(csally used
vering.

Materials & Methods

~TiO; powder
was firstly pre-di ;
and then mi > {rstly pre-dispersed in w. .
in with thrgiﬁidﬂn with the top-coating. Tl?éerc E)_srrig high-energy
P-coating as received. The coatings ::::fy was
€ then

- 381 -




ence on the Chemistry of Construction Materials

18! International Confer

h the size of 100 mm X 200 mm
drawdown technique. A coating rod with a
with a wet thickness of 8 pm was used.
The drying under ambient conditions of curing under infrared
irradiation was performed. The morphology of the coatings was
investigated with the scanning electron microscope. The photocatalytic
efficiency was evaluated via a plug-flow experimental set-up (see Fig.
1). Nitric oxide was used as a model pollutant. The experimental
conditions were fully controlled and in agreement with ISO 22197-

1:2007 with the excep

applied on a wall covering carrier wit

(width x length) by using @
steel wire producing coatings

tion of applied visible light source 131

i light source l
NO
-
Mass conlroiar r""?":\ :[-?---- -...
meen = i ! : NO, Analyzr
J Plug flow reactor | i
[ R Pa— L ﬂ

| TRH
gensor

Humidifier
Fig. 1: Experimental set-up scheme
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A NO, degradation efficiency of 0 or 13% was observed for sampl
coated by mixture of C-TiO; slurry and waterborne top-coating an
dried under laboratory conditions {lab) or cured by infrared irradiatig
(IR), respectively. The irradiation treatment had more profound effeg
on the PCO efficiency of the coating than in the case of applied pure
C-TiO; slurry.

The as-prepared coatings were transparent (due to the nano-scale of
the particles) with a pale brownish colour. The morphology analysis

revealed a formation of micro-cracks, possibly due to the heat

treatment or an uneven thickness of the coating which was observed
in case of applied pure C-TiO; slurry. This will be a subject for the
further investigation. In the terms of durability, the coating seems to be
enhanced comparing to the ones prepared with C-TiO; powder.

Conclusion

This article presents the preparation, treatment, morphology and
assessment of a photocatalytic coating.

The experimental results showed that the addition of the powder C-
TiO, strongly affects the transparency of the coating. On the other
hand, the PCO efficiency and durability is low, considering the
photocatalyst dosage. This could be avoided by breaking-up the
agglomerates into nano-scale fractions prior to the application.

The application of C-TiO, slurry proved to be efficient only after a pre-
conditioning phase which is necessary for exposing the photocatalyst
to the environment. The infrared curing treatment of the samples
prepared with a mixture of C-TiO; slurry and waterborne top-coating
seems to be beneficial for the promotion of the PCO activity.
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