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Abstract : NO oxidation is an important prerequisite step to assist the selective catalytic reduction (SCR) at low temperatures
(<200°C). Therefore, we conducted the lab- and bench-scales experiments appling the sodium chlorite powder (NaClOx(s)) for the
oxidation of NO to NO, and the carbon-based catalyst for the reduction of NOy and SO»; the lab- and bench-scales experiments were
conducted in laboratory and iron-ore sintering plant, respectively. In the lab-scale experiment, known concentrations of NOx (200
ppm), SO> (75 ppm), H-O (10%) and NH3 (400 ppm) in 2.6 L/min were introduced into a packed-bed reactor containing NaClO(s),
then gases produced by the reaction with NaClOx(s) were fed into the carbon-based catalyst (space velocity = 2,000 hr') at 130°C.
In the bench-scale experiment, flue gases of 50 Nm’/hr containing 120 ppm NO and 150 ppm SO, were taken out from the duct
of iron-ore sintering plant, then introduced into the flow reactor; NaClO,(s) were injected into the flow reactor using a screw
feeder. Gases produced by the reaction with NaClOx(s) were introduced into the carbon-based catalyst (space velocity = 1,000 hr™").
Results have shown that, in both lab- and bench-scales experiments, NO was oxidized to NO, by NaClO,(s). In addition, above
90% of NOy and SO, removal were obtained at the carbon-based catalyst. These results lead us to suggest that the combination
of NaClOx(s) with the carbon-based catalyst has the potential to achieve the simultaneous removal of NOy and SO, at low tem-
perature (<200°C).
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Fig. 1. Schematic diagram of the experimental apparatus for (a)
lab-scale experiment and (b) bench-scale experiment, The
dash line in this figure was inserted or not,
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Table 1, Flue gas conditions of iron-ore sintering plant used

in this study
Parameters Standard conditions
Flow rate 50 Nm®/hr
Reactor temperature 140°C
Baseline O, concentration 14~16%
Baseline NO concentration 120 ppm
Baseline SO, concentration 150 ppm
Baseline CO, concentration 2.4%
Baseline CO concentration 7,500 ppm
Baseline particle concentration 10 mg/Nm3

L

Fig. 2, Picture of the carbon based adsorption catalyst, The
carbon content is 35%.
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Fig. 3, Adsorption characteristics of (@) NO and (b) NO, on
the carbon based adsorption catalyst. NHs was not in-
troduced into the carbon based adsorption catalyst.
Experimental conditions: total flow rate = 2.6 L/min, inlet
H>O concentration = 10%, inlet O, concentration = 15%,
inlet SO, concentration =75 ppm, temperature = 130T,
space velocity = 2,000 hr', Ny balance,
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Fig. 4. NOy removal efficiency obtained from the reaction of
NOx with the carbon based adsorption catalyst as a
function of temperature, The compositions of NO» in 200
ppm NOy concentration was varied from 0 to 200 ppm
as three loading steps, Experimental conditions: total
flow rate=26 L/min, inlet H,O concentration = 10%,
inlet O, concentration = 15%, inlet NHs concentration =
400 ppm, inlet SO, concentration =75 ppm, space ve-
locity = 2,000 hr'', N; balance,
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Fig. 5. Effect of NHs concentration on the NOx removal effici-
ency obtained from the reaction with carbon based
adsorption catalyst: (a) temporal profile of NOx concen-
tration and (b) obtained NOy removal efficiency, The
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ditions: total flow rate = 2.6 L/min, inlet H.O concen-
tration = 10%, inlet O, concentration = 15%, total NOx
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150 ppm), space velocity = 2,000 hr', temperature =
130°C, N2 balance,
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Fig. 8. NO, removal efficiency obtained from the reaction of NOy
with carbon based adsorption catalyst as a function of
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H.O concentration = 10%, inlet O, concentration = 15%,
inlet NO concentration = 200 ppm, inlet SO, concentra-
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velocity = 2,000 hr", temperature = 130°C, N, balance.
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Fig. 9. NO oxidation efficiency obtianed from the reaction of NO
containing iron-ore sintering plant as a function of in-
jected NaClOq(s) feeding rate, The gas compositions have
been shown in Table 1. | Experimental conditions: total
flow rate =50 Nm%/hr, temperature = 140°C |
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