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Mixtures of cyanogen, oxygen and nitrous oxide diluted in argon were shock-heated to 
measure the rate constant of: 

NCO + O -♦ CO + NO. 
(3) 

The primary diagnostic was narrow-line absorption of NCO at 440.479 nm using a remotely 
located cw ring dye laser source. A detailed kinetic analysis of the experiments near 1450° K 
led to: 

k3 = -.ti.ftw cm> cm>/mole/sec 

Additional experiments, in mixtures of hydrogen cyanide, oxygen and nitrous oxide diluted 
in argon, enabled a determination of the ratio kjk\: 

CjN2 + O -♦ CN + NCO 

HCN + O -♦ NCO + H. 

(2) 

(4) 
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Introduction 

Cyano species such as CN and NCO are known 
to play a key role in fuel-nitrogen chemistry1 and 
the formation of combustion-generated nitric oxide. 
In an earlier paper on cyanogen oxidation kinetics,2 
we examined the conversion of C2N2 to these cyano 
radicals. In this study, a novel laser absorption di 
agnostic was used to probe NCO time-histories in 

high temperature shock tube experiments aimed at 
determining rate constants for important NCO for 
mation and removal reactions. 

Mixtures of C2N2, N2O and O2 diluted in argon 
were shock-heated to determine the rate constant 
of reaction (3) at 1450° K, the rate constants for (1) 
and (2) being already well established:2 

N2O + M -» N2 + O + M (1) 

C2N2 + O -> CN + NCO (2) 

C2N2 and HCN mixtures was used to establish a 
value for the rate of reaction (4) at 1440° K: 

HCN + O-» NCO + H. (4) 

NCO + O-+CO + NO. (3) 

In other experiments, C2N2 was replaced by HCN 
and a comparison of the NCO time-histories in the 

There are no previous data for k3, and data for 
*4 are limited. Roth et o/.3 measured k4 by shock 
heating HCN/NjO/Ar mixtures in the range 1800 
£ T s 2500° K and monitoring the H- and 0-atom 

concentrations using an ARAS technique. Davies 

and Thrush4 conducted a discharge flow study to 
find k4 in the range 469 < T £ 574° K. Recently, 
Perry and Melius5 obtained i4 in the range 540 s 
T £ 900° K by monitoring NCO using a laser pho 
tolysis—laser induced fluorescence technique. 

In this paper, the experimental facility and op 
tical technique will first be described, then the data 
reduction and results for each of the mixtures will 
be presented. 

Experimental 

The experiments were conducted in a 15.24 cm 

internal diameter stainless-steel pressure-driven 
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