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Abstract

The reaction of NH, with NO plays an important role in the Thermal De-NOx process
and reburning. In the Thermal De-NOx process, NO, is an important intermediate,
and the NH; + NO; reaction plays a key role in recycling NO, back to NO and in
N,O formation. The reaction of NH; and NO, is also important in the combustion of
nitramine propellants. While there are multiple pathways for both reactions, leading
to different products, only two product channels for each reaction are dominant:

NH; + NO « NNH + OH (R1a)
NH; + NO « N, +H,0 (R1b)
NH; + NO, < N,0 + H,0 (R2a)
NH; + NO, < H;NO + NO (R2b)

In the present study, the overall rate coefficients (kv = k1o + k1p, k2 = koo + kop)
and branching ratios (a1 = ki./k1, @2 = kya/ k2) of the NH, + NO and NH; + NO,
reactions have been determined using a shock tube facility and frequency modulation

spectroscopy of NHs.

Using the frequency modulation absorption technique, a significant improvement
in NH2 detection can be achieved. An equivalent absorption detection limit of 0.01
% and 0.003 % was achieved for non-resonant and resonant type electro-optic modu-
lators, respectively. Due to the sensitive detection of NH, radicals, the initial concen-
tration of the reactants can be lowered and consequently the influence of secondary

reactions is reduced.
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