
The Process
To comply with the Clean Air Amendment of 1990, a reduc-
tion in the amounts of certain chemicals released to the
atmosphere from combustion processes is required.
Among the specified components listed are the nitrogen
oxides, which are found to be related to the formation of
acid rain and ground level ozone (smog).  Several different
processes to reduce the amount of NOx (nitrogen oxides)
have been developed and applied in worldwide locations
ranging in process efficiency levels, temperatures, reduc-
ing reagents, etc. However, the common factor in all is the
need to control the ammonia slip below the low PPM lev-
els.
Selective Catalytic Reduction (SCR)  process: involves in-
jection of ammonia upstream from a catalyst located in the
flue gas stream. Nitrogen oxides are reduced to nitrogen
and water. Effective reduction levels are in the range of 80-
90%. Ammonia is used as the reducing agent. After vapor-
ization into a carrier gas, a controlled amount of ammonia
is injected into the flue gas. The NOx and NH

3
 reaction

takes place on a catalytic bed.

The reaction:      4NO +4NH
3
 +O

2
     Ú       4N

2
 + 6 H

2
O

Selective Non Catalytic Reduction (SNCR)   process: in
which aqueous urea solution is used as the reducing agent.
The reaction is a homogeneous gas phase reaction that
does not involve catalysis. Key parameters for NOx reduc-
tion efficiency are temperature, residence time, unit con-
figuration and limited amounts of ammonia slip.

MONIT ORING  AMMONIA , NITR OGEN  OXIDE  & NITR OGEN

DIO XIDE  IN  A  DENO X PROCESS

Ammonia slip control, why?
       Excessive ammonia pollutes the flue gas.
       Plugging of  heat exchangers by the formation of
        ammonia bisulfate - down time .
       Contamination of fly-ash and flue gas
       Ammonia consumption - high cost.
In addition, the NO and NO

2
 concentrations need to be

monitored continuously for process efficiency assess-
ments.

Detection method
The flue gas stream contains ammonia, nitrogen
oxides and in some cases sulfur dioxide.1 These
components all absorb UV radiation and therefore can
be monitored by process analyzers that utilize UV
absorbance techniques such as the OMA, a process
diode array UV VIS spectrophotometer.

The full spectrum analysis advantage
Figures A- D show the absorbance spectra of the
DeNOx process stream components. One can
immediately see that the absorbance features strongly
overlap. A full high resolution spectral analysis is,
therefore, essential. High accuracies at a relatively
wide dynamic range can be achieved (Fig E) due to
the sharp absorbance features of the DeNOx stream
components
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A. Absorbance spectra of ammonia in nitrogen (note the
high resolution features in figures A-D) B. Absorbance
spectra of nitrogen oxide in nitrogen C. Absorbance
spectra of nitrogen dioxide in nitrogen D. Absorbance
spectra of a DeNOx process Stream containing NH3 , NO
and NO2 E. Trends graph showing the results of a multi
component analysis of 14 different samples. The
absorbance technique’s accuracy level  should be noted
(in the matrix NH

3
 ±1ppm, NO ±1ppm, NO

2
 ± 1ppm)
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1 For applications with high levels of SO
2
 in the stream

the ASA-400 is offered, where a fast separation flow cell
is incorporated in the sampling system. See ASA-400
product brief for more.
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