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Improvement of Nitrogen Oxide Removal of Concrete Sidewalk Block
Using by Conductive Photocatalyst
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The use of TiO, photocatalyst in the production of concrete blocks for the purpose of nitrogen oxide reduction is an issue of
controversy due to the conflicting evidence on its effectiveness. Efforts have been made to reduce the level of nitrogen oxides in the
environment by using of titanium dioxide (TiO,). This study examined the effect of incorporating activated carbon into concrete blocks
on the reduction of nitrogen oxides released into the atmosphere and the durability of the blocks. The efficiency of photocatalyst was
enhanced through the addition of a surrounding conductive substance. The addition of activated carbon resulted in a significant
increase in the electrical conductivity of photocatalytic blocks and improved durability. The cement mixture using 5 % TiO, and 15 %
activated carbon exhibited the optimal mixing ratio for the purpose of nitrogen oxide removal. The effect of the addition of conductive
carbon to the photocatalytic blocks was discussed with the results of conductivity, flexural and comprssive strength and nitrogen oxide
removal test. The relationship between the addition of conductive carbon to the photocatalytic blocks and its resulting effects have
been studied by several tests, including conductivity, flexural and compressive strength, and nitrogen oxide removal.
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Table 1. Mix proportions of ordinary concrete block (OCB), PCB and conductive photocatalyst concrete block (CPCB) samples

Type Concrete layer (Kg/%) Surface layer (Kg/%)

Cement Gl G2 G3 S Cement G4 G5 C/M TiO, AC
OCB 430/22 650/34 600/31 100/5 150/8 120/19 255/41 175/28 70/12 0 0
PCB 430/22 650/34 600/31 100/5 150/8 120/19 430/69 0 64/11 6/1 0
CPCB 430/22 650/34 600/31 100/5 150/8 120/19 430/69 0 46/8 6/1 18/3
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Table 2. Performance of flexural strength and absorption rate
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Table 3. Composition of mortars (weight/g)
Types | Cement | Water Stz:rcli;rd Ag:i‘];itjd TiO,
oM 450 225 1350 0 225
CM10 450 235 1350 45 225
CM15 450 250 1350 67.5 225
CM20 450 285 1350 90 225
CM25 450 315 1350 112.5 225
CM30 450 335 1350 135 225
CM32 450 342 1350 144 225
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Fig. 2. Schematic image of nitrogen oxide analyzing equipment
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Fig. 3. Equipment for photocurrent test
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Fig. 4. The change of nitrogen oxide for OCB, PCB and CPCB
according to the elapsed time in chamber
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Table 4. Removal of nitrogen oxide and photo current in two types

Removal of

Type of block nitrogen oxide (ppm) Current (A)
2 ppm 331 x 10% A®
Photocatalyst Non UV 3l < 10° A

block

uv 2.0 x 10% A
Conductive 5 ppm 4.6 x 10° A®
photocatalyst Non UV 8162 x 10* A
block Uv 8208 x 10" A
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