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This Japanese Industrial Standard has been revised by the Minister of 
Economy, Trade and Industry through deliberations at the Japanese In-
dustrial Standards Committee as the result of proposal for revision of 
Japanese Industrial Standard submitted by Japan Environmental Meas-
urement and Chemical Analysis Association (JEMCA)/Japanese Stan-
dards Association (JSA) with a draft being attached, based on the provi-
sion of Article 12, paragraph (1) of the Industrial Standardization Act 
applied mutatis mutandis pursuant to the provision of Article 16 of the 
said Act. This edition replaces the previous edition (JIS K 0099: 2004), 
which has been technically revised. 

This JIS document is protected by the Copyright Act. 

Attention is drawn to the possibility that some parts of this Standard 
may conflict with patent rights, published patent application or utility 
model rights. The relevant Minister and the Japanese Industrial Stan-
dards Committee are not responsible for identifying any of such patent 
rights, published patent application or utility model rights. 
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Methods for determination of ammonia in flue gas 

 

1  Scope 

  This Japanese Industrial Standard specifies the methods for determination of am-
monia in flue gas which is generated by combustion, chemical reaction, denitration 
process, metal surface treatment process or the like exhausted out to flue, chimney, 
duct, etc. (hereafter referred to as a duct). 

2  Normative references 

  The following standards contain provisions which, through reference in this text, 
constitute provisions of this Standard. The most recent editions of the standards (in-
cluding amendments) indicated below shall be applied. 

JIS K 0050 General rules for chemical analysis 

JIS K 0095 Methods for sampling of flue gas 

JIS K 0115 General rules for molecular absorptiometric analysis 

JIS K 0127 General rules for ion chromatography 

JIS K 0211 Technical terms for analytical chemistry (General part) 

JIS K 0214 Technical terms for analytical chemistry (Chromatography part) 

JIS K 0215 Technical terms for analytical chemistry (Analytical instrument part) 

JIS K 0216 Technical terms for analytical chemistry (Environmental part) 

JIS K 0557 Water used for industrial water and wastewater analysis 

JIS K 8001 General rules for test methods of reagents 

JIS K 8005 Reference materials for volumetric analysis 

JIS K 8116 Ammonium chloride (Reagent) 

JIS K 8228 Magnesium perchlorate (Reagent) 

JIS K 8230 Hydrogen peroxide (Reagent) 

JIS K 8355 Acetic acid (Reagent) 

JIS K 8519 Oxalic acid dihydrate (Reagent) 

JIS K 8541 Nitric acid (Reagent) 

JIS K 8576 Sodium hydroxide (Reagent) 

JIS K 8625 Sodium carbonate (Reagent) 

JIS K 8637 Sodium thiosulfate pentahydrate (Reagent) 

JIS K 8659 Starch, soluble (Reagent) 
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JIS K 8722 Sodium pentacyanonitrosylferrate (III) dihydrate (Reagent) 

JIS K 8798 Phenol (Reagent) 

JIS K 8863 Boric acid (Reagent) 

JIS K 8913 Potassium iodide (Reagent) 

JIS K 8960 Ammonium sulfate (Reagent) 

JIS R 3503 Glass apparatus for chemical analysis 

JIS Z 8401 Rounding of numbers 

JIS Z 8808 Methods of measuring dust concentration in flue gas 

3  Terms and definitions 

  For the purpose of this Standard, the terms and definitions given in JIS K 0211, JIS 
K 0214, JIS K 0215 and JIS K 0216 apply. 

4  General matters 

  General matters shall be as follows. 

a) General matters common to chemical analysis shall be as specified in JIS K 0050. 

b) General matters common to sampling of flue gas shall be as specified in JIS K 
0095. 

c) General matters common to the ion chromatography shall be as specified in JIS K 
0127. 

NOTE 1 The ion chromatography used in this Standard is the same as that 
described in JIS K 0127. 

d) General matters common to absorptiometry shall be as specified in JIS K 0115. 

e) Water to be used in analysis shall be of A2 to A4 specified in Clause 4 of JIS K 
0557 or any water equivalent to these. Water specified in Remark 3 in Clause 4 of 
JIS K 0557 shall be used for water free from dissolved oxygen. 

f) General matters common to reagents shall be as given in JIS K 8001 and JIS K 
8005. Reagents to be used shall be of the highest grade or of an appropriate quality 
as specified in a relevant Japanese Industrial Standard, if applicable. If the re-
agent does not have a relevant specification in Japanese Industrial Standard, that 
of a quality adequate for the analysis shall be used. 

g) The standard solutions with traceability secured or those diluted to a definite con-
centration, and the solutions of which the preparation methods are specified for 
respective test items shall be used. 

NOTE 2 The standard solutions with traceability secured include those certi-
fied by The National Institute of Advanced Industrial Science and 
Technology (NMIJ CRM) and those (bearing a calibration certifica-
tion) stipulated by the National Measurement Standard (Article 136 
or Article 144 of Measurement Act). 
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h) Apparatuses and instruments to be used shall be provided with the specified func-
tions. 

i) Flue gas used for an analysis of ammonia, the absorption solution of the flue gas, 
etc. shall be handled properly. 

NOTE 3 The units of mg/m3 and ppm used in this Standard are the mass 
concentration and the volume parts per million under the standard 
condition (273.15 K, 101.32 kPa). 

5  Classification and outline of analysis methods 

  The classification and outline of analysis methods shall be as given in Table 1. 
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Table 1  Classification and outline of analysis methods 
Classifica-

tion of 
analysis 
methods 

Outline of analysis method Corre-
spond-

ing 
clause Principle Sampling Determina-

tion range 
mg/m3 
(ppm) 

Indophenol 
blue absorp-
tiometry 

After absorbing ammonia in 
sample gas into boric acid 
solution, add sodium phenol- 
pentacyanonitrosylferrate 
(III) solution and sodium 
hypochlorite solution to 
generate indophenol blue, 
and measure its absorbance 
(640 nm). 

Absorbing bottle 
method 
Absorption solution : 
boric acid solution (5 
g/L) 
Solution volume : 50 
ml × 2 bottles 
Standard sampling 
volume : 20 L 

1.2 to 11.8 
(1.6 to 15.5) 

8.1 

Ion chro-
matography 

After absorbing ammonia in 
sample gas into boric acid 
solution, introduce it into 
the ion chromatograph and 
obtain the chromatogram of 
ammonia ion. 

Absorbing bottle 
method 
Absorption solution : 
boric acid solution (5 
g/L) 
Solution volume : 25 
ml a) × 2 bottles or 50 
ml b) × 2 bottles 
Standard sampling 
volume : 20 L 

0.5 to 11.8 
(0.6 to 15.5) c) 

4.7 to 236 
(6.2 to 310) d) 

8.2 

  The analysis method specified in Annex A shall apply to the case where interfering sub-
stances such as sulfur oxides coexist in the indophenol blue absorption spectrophotometry. 
NOTE By knowing the approximate concentration of ammonia in flue gas, the ammonia 

analysis can be carried out more efficiently. The measuring method using the detect-
ing tube specified in JIS K 0804 [1] may apply. 

Notes a) Absorption solution volume when an absorbing bottle of 100 ml in capacity is used. 
 b) Absorption solution volume when an absorbing bottle of 250 ml in capacity is used. 
 c) The determination range is obtained from the standard sampling volume of sample 

gas, sample solution volume for analysis, ammonium ion standard solution (0.01 
mg/ml) and the optimum range of the working curve by employing the sample solu-
tion for analysis prepared by diluting 50 ml of the absorption solution through 
which the sample gas has been passed to 100 ml. 

 d) The determination range is obtained from the standard sampling volume of sample 
gas, sample solution volume for analysis, ammonium ion standard solution (0.1 
mg/ml) and the optimum range of the working curve by employing the sample solu-
tion for analysis prepared by diluting 100 ml of the absorption solution through 
which the sample gas has been passed to 250 ml. For the concentration over the de-
termination range shown in this column, the sample solution for analysis shall be 
diluted the concentration within the determination range. 
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6  Sampling method of sample gas 

6.1  Sampling of sample gas 

  The sampling position of sample gas shall be selected from the point where repre-
sentative sample gas can be sampled. The sample gas shall be taken at least twice 
without interval as far as possible, as a rule, at the same sampling position. Each of 
them shall be used for the analysis. 

6.2  Reagents and preparation of absorption solution 

  The reagents and the preparation of absorption solution shall be as follows. 

a) Water  That specified in e) of Clause 4. 

b) Boric acid  That specified in JIS K 8863. 

c) Absorption solution [boric acid solution (5 g/L)]  That prepared by dissolving 5.0 g 
of boric acid in water to make the whole volume 1 L. 

d) Gas washing solution  That prepared by dissolving 40 g of sodium hydrate in wa-
ter to make the whole volume 1 L. 

6.3  Instruments and apparatuses 

  The instruments and apparatuses shall be as follows. 

a) Absorbing bottle  The absorbing bottle shall be as follows. 

   For the pore size of glass filter plate, glass ball filter and glass filter used for the 
absorbing bottle, the pore size symbol 1 or 2 specified in JIS R 3503 shall apply. 

1) Case of indophenol blue absorptiometry  Two absorbing bottles of 250 ml in ca-
pacity (see Figure 1) shall be connected and used. 

2) Case of ion chromatography  Two absorbing bottles of 100 ml or 250 ml in capac-
ity (see Figure 1) shall be connected and used. 
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