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Improvement of the Architectural Environment by Applying Photocatalyst
Building Materials and Ventilation Systems
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Abstract
People who spend most of their day indoors are continuously exposed to internally and externally generated
indoor pollutants. According to a 2022 report from the World Health Organization (WHO), air pollution is the
cause of more than 7 million deaths annually worldwide, emphasizing the seriousness of indoor air pollutants.
Air pollutants include nitrogen oxides (NOx), formaldehyde (HCHO), and volatile organic compounds (VOCs),
which have serious effects on the human body. Photocatalyst is a material that can remove these indoor air
pollutants. Photocatalysts not only have the ability to remove dust precursors, but also have antibacterial,
sterilizing, and deodorizing functions, making them effective in improving indoor air quality. This study
suggests areas and methods in which photocatalysts can be applied to buildings. Fields of application include
interior and exterior construction materials such as concrete, as well as organic paints and ventilation devices.
If appropriate utilization plans are developed, it may be possible to improve the built environment through
reduced indoor and outdoor pollutant levels.
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Table 1. Decomposition Process of TiO, Photocatalyst
Formula NOx HCHO VOCs
1 TiO, + hv*—h+e” Ti0, + hvo—h" +e 7O, +h’—ht +e”
2 H,0(g) + Site**—H, Oads O, +e -0y OH +h"—OH*
3 0, (g) + Site**—0, ads H,O+h'*—>0H Oy (aas) +€ =0 uas)
4 NO(g) + Site**—NOads HCHO+ hv—H+ HCO H,O~>OH +H"
5 NO, (g) + Site**—NO, ads H+ O,—HO, Oy + H'—HOO*
6 H,O0+h"—OH+H" HCO+ O,~HO, + CO HOO" +e —HOO™
7 0, +e —NO,ads + H,O HCHO+ OH—HCO+ H,O HOO™ + H"—H,0,
8 NO, ads + OH—HNO, CO + OH—CO,+H Z}g :ﬂ?g}g J;{zoé ete)
9 NO+ O,—NOj

hv*: Ultraviolet, Site**: TiO, Surface
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Photocatalyst application §§ Applicable building group R Indoor & Outdoor Case application

Framing and Concrete Multi-use facilities

Residential and
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Air conditioner Residential

Indoor & Outdoor

Indoor & Outdoor

Exterior panels, light-transmitting exposed

(@i o concrete and other concrete structures

Photocatalyst indoor and outdoor paints

Functional plaster for interior finishing

Indoor Photocatalyst applied air conditioner filter

Fig. 1. Selection of Photocatalyst Building Materials and Parts Applicable to Residential and Multi-Use Facilities
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Fig. 4. Method of Photocatalyst-Applied Concrete
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Fig. 5. Application of Light-Transmitting Exposed
Concrete
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Table 2. Applicable Location for GST Building Materials and Ventilation System

Materials and System Comprehensive Application Plan

* High-performance cement composite mixing ratio for irregular panels:
cement (1 kg), Silica Fume (0.1 kg), Fly-ash (0.2 kg), Fine aggregate (1.2
Exterior kg), Recharging (0.2 kg), W/B (0.3 kg), Superplasticizer (0.0044), steel
Panel fiber (2%)
* Antifouling performance evaluation refers to ISO L 10678 and measures

Ph;to'f;.talyst color change in methylene blue aqueous sloution
ullding . : : o .
Materials * The mixing ratio for light-transmitting exposed concrete contains up to

Light- 15% of the photocatalyst compared to the weight of general cement
Transmitting * Process: mold production - acrylic rod insertion - pouring - curing -
Exposed demolding - polishing
Concrete  * By applying various designs, indoor partition walls, furniture, and
external sculptures can be manufactured

» Temperature conditions for painting are 18~23°C, and drying time is
recommended for 24 hours

* Two coats of paint are recommended, and when recoating, a ratio of
paint 2: water 0.5 is recommended

Photocatalyst Organic Paint

* The photocatalyst filter applies GST photocatalyst inside the pipe and
combines a UV lamp (20 W/m? or more) inside the pipe

* The air volume must be an amount that satisfies the muber of
ventilation times per hour for the corresponding volume
(300 CMH based on 84 m?)

* The indoor temperature should be maintained at 23°C+3°C and relative
humidity should be maintained at 50%+10%

* Time available to secure concentration reduction performance:
Formaldehyde over 3 hours, toluene over 4 hours

Photocatalyst Ventilation
System

Photocatalyst Ventilation
system

Photocatalyst
Interior Panel
Plaster

Photocatalyst m
Exterior Panel ?ﬁv

Light-transmitting
exposed concrete

(Outdoor sculpture)

., Photocatalyst
organic paint

Light-transmitting
exposed concrete
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