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ABSTRACT

Absorption with chemical reaction is s useful -
method for the removal of lean nitric oxide from & variety
of gaseous mixtures. A number of absorbents have been
probosed and investigated for the removal of nitric oxide.
These are basically of three types: (i) oxidising;'(ii)
complexing, and (iii) reducing. The present study is con-
cerned with an investigation of the kinetics of absorption
of lean nitric oxide in aqueous solutions of hydrogen
peroxide, alkaline sodium hypochlorite and in mixtures?of

sulfuric acid and nitric acid.

Absorption experiments were conducted in a glass
stirred cell (total volume nesrly 1 litré) with a common
stirref for liquid and gas phases, and in & stirred con-
tactor (total volume nearly 500 cm°) with independent
stirring of the two phases. The theory of gas absorption
accompanied by very fast reaction was used to analyse the

results.

The kinetics of the reaction between nitric oxide
and hydrogen peroxide were investigated at three different
temperatures (30°C, 22.5°C and 15°C). The reaction was
found to be first order with respect to both the reabtants.

The second order rate constant at 30°C wss found to be



~— \/ N
(iv)
6.6 x 10° cm3/(g mol)(sec), with an energy of activation of
11,250 cal/g mol.

The reaction between nitric oxide and sodium hypo-
chlorite was studied at 20°C at three different values of
average pH namely 7,5, 9,5 and 13 (approximately). The
reaction was found to be first order with respect to nitric
oxide and zero order with respect to sodium hypochlorite.
The value of the'first order rate constant was found to be

maximum at an average pH of 9.5 (= 3.17 x 10’ sec'l)

. At
the same pH, the values of the transition concentration of
sodium hypochlorite (for transition from very fast reaction
regime to instantaneous reaction regime) predicted by the
theory of zero order reaction with respect to the liquid
phase reactant were compared with the ekperimentally de-

rived values and the agreement was found to be reasonably

good,

The kinetics of absorption of nitric oxide in mix-
tures of sulfuric acid and nitric acid were investigated
at 30°C, keeping the composition with respect to sulfuric
acid nearly constant. The reaction was found to be first
order with respect to bdth nitric oxide and nitric ecid,

the second order rate constant being 7.2 x 10° cm3/(g mol Jsxc).
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