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Effect of Sludge Pellets on NOx Removal in BaTiOs-sludge Packed-bed Reactor
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Abstract

In this paper, in order to investigate the catalytic effect of the sludge exhausted from waterworks
on NOx removal, we measure NO removal characteristics with and without sludge pellets in
BaTiOs-sludge packed-bed reactor of plate-plate geometry. NO initial concentration is 50ppm
balanced with air and a gas flow rate is 5¢/min. Gas temperature is changed from 25 to 100°C to
investigate the role of sludge pellet on removing active oxygen species and NOp BaTiO; pellets is
filled for corona discharge at upstream of reactor and sludge pellets is filled for catalytic effect at
downstream of reactor. The volume percent of sludge pellets to BaTiOs pellets is changed from 0%
to 100% and AC voltage is supplied to the reactor for discharging simulated gases.

In the result, when sludge pellets is put at the downstream of plasma reactor, NO removal rate is
slightly increased. However, NO; and Oz as by-products during NO removal is significantly decreased
from Slppm without sludge pellets to 5ppm with sludge pellets and from S0ppm without sludge
pellets to 0.004ppm with sludge pellets, respectively. Therefore, NOx(NO+NOz) removal rate is
increased up to 93%. It is thought that sludge pellet maybe react with active oxygen species and
NO; generated by corona discharge in surface of BaTiOs pellets, and then NO; and Qs as
by-products are considerably decreased. When we increase gas temperature from room temperature to
100°C, NO removal rate is decreased, while NO; concentration is independent on gas temperature.

These results suggest that the removal mechanism of active oxygen species and NO: in sludge
pellet is not absorption, but chemical reaction. Therefore we expect that sludge pellets exhausted for
waterworks could be used as catalyst for NOx removal with high removal rate and low by-product.
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k3 1. €8x FAHYE.
Table 1. components of sludge.

Material | Quantiy | Material | Quantiy
AlOs3 39.793[%)] P20s 2.731[%)
SiO; 39.905[%] K20 2.205[%]
Fex03 7.427(%)] Ca0 1.104[%]
SO 3.12(%]) MgO 1.071(%]
Cl 0.747(%) MnO 0.461(%]
Naz0 0.692{%] Br 0.103{%]
Zn 0.136lmg/!] Cu 0.029img/]
Cr 0.028(mg/} etc c?r;%%ﬂﬁd
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