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Simultaneous Removal of SO, and NOx Using Ozone Generator and
Absorption-Reduction Technique ’
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ABSTRACT : The injection of ozone, produced by dielectric barrier discharge, into the exhaust gas gives rise to a rapid oxidation of NO
that is the main component of nitrogen oxides(NOy) in most practical exhaust gases. Once NO is converted into NO,, it can readily be reduced
to N, in the next step by a reducing agent such as sodium sulfide and sodium sulfite. The reducing agents used can also remove SO, effec-
tively, which makes it possible to treat NOy and SO, simultaneously. The present two-step process made up of an ozonizing chamber and
an absorber containing a reducing agent solution was able to remove about 95% of the NO, and 100% of the SO, initially contained in
the simulated exhaust gas. The formation of H,S from sodium sulfide was prevented by using a strong basic reagent(NaOH) together with
the reducing agent. The removal of NOx and SO, was more effective for Na,S than Na,SO;.
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Fig. 1. Schematic diagram of the experimental apparatus.
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Table 1. Main reactions in ozone-nitrogen oxides system

Reaction Rate constant

NO+0; — NO; + 0
NO; +0; — NO;+0,

ki=259410° exp(-3.176/RT) Limol s R,
ko=843x10 exp(-4908/RT) Limol-s R,

NO2+NO; = NoOs  ke= 3.86x10° T°7 Limol-s Rs
NO; +NO; — NO+NO,+ 0, ke= 3254107 exp(-2.957/RT) Limols Ry
N.Os — NO,+NOs  ks= 1.21x10" exp(-2541/RT) 1s Rs

NO +NO; — 2NO, ke= 1.08x10" exp(0.219/RT) Limol-s  Rs
NO+0 — NO k= 3.27x10° T Limol-s R,
NO+O — NO+0; k= 3.92¢10° exp(0.238/RT) Limol-s Ry
0;—>0,+0 ko= 4.31x10" exp(-22.201/RT) Limols R,
0+0;—20, kim 4.82x10” exp(-4.094/RT) Limols Ry
0+20,— 03+ 0, ki =115¢10" T L/mol-s Ry,
0+0—0, ki2=1.89x10" exp(1.788/RT) Limols Ry
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Fig. 2. Dependence of NO oxidation on the amount of ozone
added to the exhaust gas.
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