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Research on the Efficient Manufacturing Method of Photocatalyst Concrete
according to the Type and Mixing Ratio of Photocatalyst

Gi-Joon Park’, Jung-Jun Park®, Jong-Won Kwak, Sung-Wook Kim’

Abstract: In this study, we evaluated the mechanical properties and nitrogen oxides removal characteristics according to the type and incorporation
rate of the photocatalyst and investigated the method of separated placement for the production of economical and efficient photocatalyst concrete. As
a result, when the photocatalyst incorporation rate was 5%, the highest compressive strength and elastic modulus were measured. As a result of evaluating
the nitrogen oxides removal performance by the photocatalytic reaction, as the photocatalyst incorporation rate increased, the nitrogen oxide removal
rate increased. At this time, the nitrogen oxides removal performance of photocatalyst P-25 was better than the NP-A. In consideration of economic
efficiency, we have provided a method of separated placement for casting a constant thickness of concrete surface with photocatalyst concrete and
evaluated the integrated performance at this time. As a result, it appears to be equal to or higher than mechanical performance and durability performance
as compared with Plain, and it is judged that the integrated behavior is satisfied.
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2.1.1 A E 9 ZA)

AHEE 12 RE TENEANEE AL
ZAIE X525 mm, D= 2.63 g/cnQl 44
A= U= 2,67 g/om, F RS AHESIATE AHIES)
g)-3}ebA 42 5l EA9] S8]A A2 Tables 1, 29} 2t

Table 1 Physical & Chemical properties of Cement
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FEu = 71E FEAF F 7P el sk HEH
O 2 ARk P-259F U AIE T NP-A& ARE-SFI T P-25
o] AARFZE ohEAIS}F FEFLC] 7:3 HIEE FAE )
3 B]EHA 0] 54.9 m/g?] WA NP-A9] A FZF+= ol e}
Aol 66.5 m/g2] vl EH A2 JERAT

Table 3 Physical properties of TiO,

Crystal A\./eragf: Specific Density  Purity
Ite hase particle size surface area (@em)  (TiOy)
P (nm) (m’/g) ?
pos Rutile/ g, 54.9 0.18  99%
Anatase
NP-A  Anatase 26.6 66.5 0.45 99%
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Table 4 Mix proportion

Surface Chemical composition (%)

ltem  Area Density lg.oloss '
(cn/g) (@em) (%) Si0, ALO; Fe05 CaO MgO

Unit weight (keg/m’) SP AE Pt
Item
W C S G

Cement 3,413 3.15 1.40 21.01 6.40 3.12 61.33 3.02

Table 2 Physical properties of aggregate

Specific Absorption Unit Weight
ftem Gravity %) M (W)
Sand 2.67 1.83 2.60 1,422
Gravel 2.63 0.63 6.87 1,429

70 SRPESXICLX|R2|FTEE =27 A 23A HM4F(2019. 7)

Plain 177 390 924.0 7683 1950 0.195 0
pt P25 177 3783 912.7 759.0 2857 0.195 11.7
3% NP-A 177 3783 9127 759.0 2.857 0.195 11.7
pt P25 177 3705 9052 7527 3.571 0.195 195
5% NP-A 177 3705 9052 7527 3571 0.195 19.5
pt P25 177 3627 8977 7465 4.286 0.195 273
7% NP-A 177 362.7 897.7 7465 4286 0.195 273

A71H, WElE<E, CeEAIHIE, S& 324, G= Fo3 A0, SP= 1L
A5 Al, AE= B7 19 8A, Pti= 3= o|th, gHH, Pt 394 Pt
FE), A= EYE-S VERAT,
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Fig. 1 Test of compressive strength and elastic modulus
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Table 5 Conditions of NO removal test

NO conc.  Airstream UV intensity Temperature hui?(li'i
(ppmv)  (Limin)  (W/m) (C) v
(o)
1 3 10 25+2 50
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Fig. 2 Test of NO removal
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Fig. 3 Concept of seperated casting on the photocatalyst concrete
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Fig. 4 Test results of compressive strength
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Fig. 5 Test results of elastic modulus
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Fig. 6 Test results of durability
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Fig. 8 Test result of nitrogen oxides removal performance by Fig. 10 Test result of nitrogen oxide removal performance by surface
photocatalyst incorporation rate 5% treatment
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Fig. 11 Test results of compressive strength and elastic modulus of
photocatalyst concrete by separated placement
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