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Determination of Nitrogen Oxides of Low Concentration in Exhaust Gas by Improved

Zinc Reduction-Naphthylethylenediamine Method
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Synopsis :

The measuring range of determination of nitrogen oxides (NOx) by zinc
reduction-naphthylethylenediamine (NEDA) method is between 10 and 1 000ppm in the
Japanese Industrial Standard: JIS K 0104. However, progress of denitrification
technology makes it necessary to develop a new method of chemical analysis, which can
determine NOx of low concentration (under 10 ppm) rapidly and accurately. Authors
made experiments on the determination of NOx of low concentration by zinc
reduction-NEDA method, using long-path cell and the gas sampling apparatus, which
was devised by them. The lower limit of determination could be reduced to one
hundredth (0.1 ppm) of JIS method, by the use of the gas sampling flask of 1 liter and
long absorption cell of 50 mm. The analytical results of NO balanced with nitrogen by
this method agreed closely with those by chemiluminescence method (NOx meter) and
by improved phenol disulfonic acid method. This method took about 30 minutes as well
as JIS method. It is concluded that this method can be applied enough to the analysis of
exhaust gas after denitrification.
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Determination of Nitrogen Oxides of Low Concentration in Exhaust Gas

by Improved Zinc Reduction-Naphthylethylenediamine Method
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Synopsis:

The measuring range of determination of nitrogen cxides (NOx) by zinc reduction-naphthylethylenediamine (NEDA)
method is between 10 and 1000 ppm in the Japanese Industriai Standard: J1S K 0104, However, progress of denitrification
technology makes it necessary to develop a new method of chemical analysis which can determine NOx of low concentration
(under }0 ppm) rapidly and accurately.

Authors made experiments on the determination of NOx of low concentration by zine reduction-NEDA method, using
long-path cell and the gas sampling apparatus which was devised by them. The lower limit of determination could be
reduced to ene hundredths {0.1 ppm) of JIS method, by the use of the gas sampling flask of 1 liter and long absorption cell
of 50 mm,

The analytical results of NO balanced with nitrogen by this method agreed closely with those by chemiluminescence
method (NOx meter) and by improved phenol disulfonic acid method. This method took about 30 minutes as well as JIS

metheod.

It is concluded that this method can be applied enough to the analysis of exhaust gas after denitrification,
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A Sample gas inlet tube

B ! Oxygen containing ozone storage bag {Tedler bag)
C D Oxygen containing ozane receiving flask (100m¢)
D Sampling flask of sample gas (18}

E,~E; . Three way cock

[Fy-Fs © Two way cock

G * Active carhon

H * Mantle heater

[ 7 Vacuum manometer

J I Yacuum pump

Fig.1 Gas sampling apparatus
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Table 1 Sample gas used in the experiment

Sample gas® NO concentration
(ppm)
NO-1 Abaut 30
NO.2 About 10
NO. 3 About 5
NO. ¢4 About 1

* NO balanced with N2
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Effect of amount of oxygen containing
ozone on the determination of NOx
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Fig.5 Calibration curve for NOx analysis
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Table 3 Comparison of this method with

other methods
NOx found (ppra)
This method Other methods
Sample gas Improved Improved Chemilumi-
Zn reduction PS8 nescence
NEDA method method method **
100 99
NO. 2 1083 10.1 95
10.1 10.0
4.4 4.2
NO. 3 4.2 45 40
4.3 4.3
0.91
NO. 4 0.90 0.73 - 1.06 —=
092

*  Oxidation method by oxygen containing ozone
«+ Analytical values by NOx meter (JIS method)
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