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Characteristics of Concrete Sidewalk Block Manufactured Using Stone
Powder Sludge and photocatalytic agent
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Abstract This study examined the efflorescence characteristics of a concrete sidewalk block manufactured using
recycled stone powder sludge and photocatalytic generated by surface polishing during the sidewalk block
manufacturing process. The study evaluated the characteristics of the sidewalk block in terms of its quality, based
on the amount of stone powder sludge used, efflorescence, and further based on the mixing ratio and number of
applications of the photocatalytic.

The experimental results indicated that heavy metals such as lead, hexavalent chrome, cadmium, and mercury were
not present in the concrete sidewalk block, thereby confirming the effectiveness of the recycled stone powder sludge.
The optimum mixing ratio of used in the concrete sidewalk block (for satisfying KS standard values such as water
absorption ratio and flexural strength) was found to be 20%. The concrete sidewalk block incorporating the stone
powder sludge and photocatalytic exhibited a water absorption ratio of 5.4% and flexural strength of 5.2 MPa, thereby
satisfying the quality standards. Additionally, when the photocatalytic was used, efflorescence did not occur even at
the low temperature of -5 °C, and the by the sidewalk block was found to be 70% under normal conditions and 68%
when subjected to an accelerated weathering test.

Key Words : Efflorescence, Photocatalytic, Purify polluted air, Sidewalk block, Stone powder sludge
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1. Concrete block making equipment

Fig.

21,2 2=ojfx|

3= S 93 FEujA| = Fig. 29F 2o] BAL
& NP-400D9} A4S NT-1S AFEsI o, B3

HEEEZ % A &£9l80oa A3 o

2 AHgste.

021. Mz

&

B
==

Ay

A

i
3t

=
KX
p
=z

ko3 T 3L
5 EW E¥§O



Hpe

G FEHAE e RaelE nEBRo) By

(a) Powder (b) Liquid
Fig. 2. Photocatalyst agent
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Table 1. Target value of concrete sidewalk block

Target
value
7 %
5 MPa
60 %

Item Evaluation methods

KS F 4419
KS F 4419
CH;CHO removal rate
CH3;CHO removal rate
after UV Ramp
Low temperature( - 5C),
Visually evaluated
Waste processing test (Pb,
Hg, Cd, Cr*)

Water absorption ratio
Flexural strength

Performance of purify polluted air
Purify polluted air after
accelerated weathering test

50 %

Efflorescence rate 5 %

Heavy metal detection Below
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Table 2. Experimental plan

Series Measurement item

Stone
powder
sludge ——
mixing | = |
ratio
(C x %)

characteristics of
concrete sidewalk
block that using
stone powder
sludge

[ — | - Water absorption ratio
(KS F 4419)
+ Flexural strength (KS F 4419)
+ Component Analysis & Heavy
metal detection

mixing

(Cx%)

| 22 | - Flexural strength
(KS F 4419)

- Efflorescence rate (%)

* Purify polluted air Performance
(%)

characteristics of
concrete sidewalk
block that using
photocatalyst agent

Coating
(count)
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Bending Strength(MPa) = 3—Pl2
2bd
P : Force(N)
1 : Point-to-point length(mm)
b : Width(mm)
d : Thickness(mm)

(@) Drying

(d) Test
Fig. 3. Component analysis test procedure

(c) Compression
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Fig. 5. Accelerated weathering test by UV exposure
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my : Surface dry mass(g)
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= olste] ZAYTA A3 T o714 Ao Bobet Table 3. Chemical composition of stone powder sludge
Ak FAUER AHL Fig 59 2ol AL 15T} e oo el comportion
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Table 4. Testing results

Type Flexural strength | Clean air | Efflorescence
i (MPa) (%) oceurs
Plain 5.5 5 Appears after
5 weeks
Mixi 2.5 5.4 21
ixing
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