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Current NOx reduction in coal-fired boilers has been reduced by two-stage combustion with
low NOx burners and de-NOx equipments such as SCR. When a wide variety of coal is
bumed in the boiler, minimum NOx concentration at the boiler exit is more than 100 ppm, at
SCR exit is usually more than 15 ppm. In the future, more less NOx and less cost are needed,
it is important to develop advanced NOx reduction equipments.

In tiis study, new concept for NOx reduction using radical chain reaction is proposed. The
plasma processes have attracted attention because of their low instrumental costs
and simple process, where the plasma-induced radicals efficiently convert NOx
into harmless gases such as Nz, Oz, and Hz0. Effective radical species for de-NOx, NH
and NH, radicals, are produced by dielectric barrier discharge, and they are injected to flue
gas. This paper describes fundamental research results about radical injection de-NOx
experiments.

The dielectric barrier discharge was produced with an intermittent power source, of which
repetition rate was 5-50 kHz.and the output peak-to peak voltage of the power supply was
2-20 kV. The generated radicals were injected to simulation gas (NO/O2/N2). The dependence
on the discharge power was
measured by varying the Tset=700°C, 02=2.0% Nomal Injection
repetiion rate and applied
voltage. The NO reduction was
well comelated with the
discharge power. The energy
efficiency increased with
decreasing discharge power. The €0
maximum  NOx  reduction

100

efficiency, 99.5%, was obtained | £ 40
at low NH3y/NOrate and the low | =
discharge power. Discussions 20
were also made on optimum gas

flow and applied voltage for 0

de-NOx and on the effect of the
mixing of oxygen in ammonia
gas.

Figure 1. Results of NOx reduction tests by radical injection
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