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Manufacture and Characteristics of Concrete Sidewalk Blocks
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In this study, the flexural strength, absorption rate, methylene blue photo catalyst decomposition performance and anti-fouling
performance were evaluated according to the photo catalyst mixing rate and block surface wash status by applying photo catalyst to
the surface layer of concrete sidewalk block. The results showed that the flexural strength of the block that mixed photo catalyst only
in the surface layer of the concrete block was 5.32MPa of the general block (SNW) of 5% photo catalyst, compared to 5.46MPa of the
non-mixed concrete block of the reference concrete block. Surface washing block (SW) 5.26MPa, 10% photo catalyst general block
(SNW) 5.26MPa, and 5.15MPa surface washing block (SW). It has been shown that the presence of surface washing and the mixing rate
of photo catalyst in the concrete block have no effect on the flexural strength. Moreover, the photoreaction performance of concrete
sidewalk blocks showed that the methylene blue removal rate of specimens with 5% TiO, was 34.2%, the methylene blue removal rate of
specimens with 10% TiO, was 37.1%, and the removal rate of the methylene blue of specimens with 5% TiO, was about 37.9% and 10%
mixed specimens with TiO, was about 37.6%.
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Table 1. Chemical composition and physical properties of cement

Chemical composition (%)

Density | Fineness
3 2 Igloss
(g/em) | (cm/g) Si0; | ALO; | Fex0s | CaO | MgO | SOs

3.15 3,302 0.9 |2294| 557 | 3.33 |64.05| 2.58 | 0.61
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Table 2. Physical properties of TiO,

Molecular Molecular Color Crystal Density
formula weight form (g/em’)
TiO, 79.88 White Anatase 3.84~4.20
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Table 3. Experimental plan

Classification Test item
0
Swh 50 « Flexural strength(KS F 4419)
Mixing of 10.0 | - Absorption(KS F 4419)
photocatalysts
into the surface 0 - Photo catalytic reactivity
2)
SNW 5.0 + Anti fouling property
10.0

USW: Surface washing, ?SNW: Surface no washing

Ju
S
tu

Table 30{M O|AISIE|EHS0| F5] Qx| ¢
7)), O|MSIEIEHSO] 5%=Y & EH AMXAS
SW5), O|MSIEIEHE0] 10%2Y & EH YAXIS
SW10), O|AFSHE|EHS0| 5%2 10% E¢

S AAJSIR] 42 AIHS SNW5, SNW109| & 5
= MZSIUCH, Fig. 2(a)2] BHEES AHME!
Fig. 2(b)2F ZE 200X200xX60TC| HEE2S

i > M
- =
@
T o

T T T ==

(
(

i
[T
1o
5]
s
nle)
0z

nl

o O
Ju
mr >

=
un 1o
@ © HI
ol
Q'I_l
=3

m]

|.|-|

=
A
ol



(a) Sidewalk block manufacturing equipment

(b) Concrete sidewalk block (200x200x60T)

Fig. 2. Manufacturing of the sidewalk block
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Table 4. Performance of photocatalytic sidewalk block

Absorption rate (%)
Flexura
Classification ¢ strength
(MPa) Individual | Average
Photo catalytic sidewalk Less than | Less than
block (200x200x6oT) | More than 50 10.0 70
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(a) Before flexural strength measurements

(b) After the measurement of flexural strength

Fig. 3. View of flexural strength measurement
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Fig. 4. Methylene blue photo catalytic decomposition model
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Fig. 6. Absorption rate of sidewalk blocks according to the
ratio of photo catalysts
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Fig. 7. Flexural strength of sidewalk blocks by photo catalytic
mixing ratio
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Fig. 8. Flexural strength of sidewalk blocks according to the ratio
of photo catalysts
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Fig. 9. Methylene blue removal rate according to experimental
conditions
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