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NO.: Absorption into Aqueous Solutions
1. Absorption Efficiency of NO, for a Sieve Tray Column
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Abstract—An absorption efficiency of sieve plate column to remove nitrogen oxides with water was studied.
The experimental tests were conducted at varying system conditions such as gas concentrations, flowrates as well
as sieve porosities. The data collected from experimental measurements were analysed to give an account of
nitrogen oxides removal efficiencies.

The absorption process was supposed to accompany chemical reaction of Nox with water to produce HNO;
and HNO: in the liquid phase. The subsequent dissociation of HNO: resulting in the formation of HNOs and
giving off gas product NO, the latter is oxidized in the free boad by O:of air flow thus completing the process.
It is assumed that this process repeats in the course of absorber operation.

The validity of the theoretical model proposed in this study was shown by the good agreement with
expermental results.
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Fig. 1. Model for describing mass-transfer and
chemical reaction phenomena.
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Fig. 2. Flowsheet of NO, absorption experiment.
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NOMENCLATURE

Interfacial area per unit volume of
froth [m?/m3]
Quantity of HNos in the incoming
liquid stream plus that produced by
absorption of N,O4  [kg mole/m3]
Canoz. in + 1[G.Pyo, * X [(RTL)]

Liquia-phase concentration of com-

ponent i [kg mole/m?)
Diffusivity [m?/sec]
Gas flow rate [m3/sec]

Henry’s Law constant

[m3.atm/kg mole]
Reaction rate constant for reaction i
Pressure equilibrium constant [atm}
Liquid flow rate [m3/sec]
Sum of the NO, concentration plus
twice the concentration of N, Oy4
Mixture of nitrogen oxides consisting

of No,+2N,0,4+NO

Partial pressure of gas component i
[atm]

Reaction rate for NO [atm/sec]

Gas Constant [m3' atm/kg mole k]
Local absorption rate per unit area

for NO, kg mole/mz- sec]
Absolute temperature [k]
Superficial gas flow rate [m/sec]
Volume of froth [m3]
Volume of gas space [m3]

Conversion or removal efficiency of
NO,*

Conversiton or removal efficiency of
component

degree of dissociation
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