Method for Determination of
Ammonia in Exhaust Gas

Contents

1. Scope of Application

2. Common Facts

3. Type of Analyzing Method

4. Extracting Method of Sample Gas

5. Absorpticn of Sample Gas and
Preparation of Sample Solution

6. Analyzing Method

/. Preparation of Detecting Line

8. Calculation

Quoted Standard

KES

KES T-M222

(EST.) 1990 — 11 — 27


http://www.avadocuments.com/doc/kia-kes-t-m222-1990
http://www.avadocuments.com/doc/kia-kes-t-m222-1990

KES T-M222

1. Scope of application

This standard shall be applied to an analyzing method of ammonia in exhaust gas that is

discharged from an exhaust pipe according to chemical reaction.

2. Common facts

Follow KS M 0001 (Common facts on a chemical analysis and test method) for common

facts on a chemical analysis.

Remark

1. PPM unit is volume/volume in this standard.
2. Water for preparing solution should not contain ammoniz.
3. Type of analyzing method
Analyzing methods for ammonia are shown as followings.
(1) Titratiun by neutralizing
Measure ammonia by titrating sample solution for analysis with sulfuric acid. This

method is suitable for the sample of which extracted amount is 40 £ and of which

ammonia concentration is more than 100ppm.

Moreover, this method is suitable in case that the effects of other alkali or acid gas are

negligible.

(2) Indian phenol method

Apply phenol — sodium nitro proxide solution in sample solution for analysis and make it

react with ammonium ion. Measure light absorption of Indian phenol made from the

reaction and calculate amount of ammonia.

This method is suitable in case that extracted amount of ammonia is 20 £ and the

concentration is more than 1 ppm.

In addition, if the ammonia concentration is more than 10 ppm, reduce amount of gas

extraction or dilute sample solution for analysis with absorbing solution.
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This method is suitable unless ammonia concentration is more than 100 times of

nitrogen dioxide, several tens times of amine, ten times of sulfur dioxide or equal of

sulfuric hydrogen.

(3) Successive analyzing method

(@) Solution conducting method

Contact sample gas with absorbing solution at a specific ratio and make absorbing
solution absorb ammonia in sample gas. By measuring conductivity before and after
absorption, estimate concentration of ammonia in sample gas successively. Measuring
scale range in this method can be arbitrarily chosen in minimum of 0 ~ 10 pPpm and
maximum of O ~ 1% azcording to volumetric mixing ratio of sample gas and absorbing
solution and concentration of absorbing solution.

In addition, this method is suitable for successive analysis in case that there are

negligible gases that cha_nge the conductivity of absorbing solution or they can be

removed.
(b) Gas analyzing method by ultra red light

This method uses non-dispersing type ultra red light gas analyzer for measuring
concentration of ammonia contained in sample gas by using light absorption property
In ultra red absorbing range of ammonia. Measuring range of this analyzer can be
arbitrarily chosen in minimum of 0 ~ 100ppm and maximum of 0 ~ 100%, However,
this method is suitable for successive analysis in case the interference of the other
coexisting gas for light absorbing Intensity of ammonia is negligible, this interference
can be removed optically, or component of interference can be removed previously.

(4) Detecting tube method

Supply sample gas in a detecting tube in which particles of meta acryl acid plastic

attached with thymol blue solution of sulfuric acid are filled. This method is suitable to

know approximate value of ammonia concentration from the length of colored layer.

Measuring range is about 10 ~ 700 ppm.
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In addition, this method is suitable in case that the effects of other alkali or acid gas are

negligible.

4. Extracting method of sample gas

4.1 Extracting position of sample gas

Extracting position of sample gas should be chosen at which there are representative

gas. For example, there are no abrupt change in flow rate of gas, no dust collected, and

little moisture.
4.2 Extracting equipment of sample gas
txtracting equipment of sample gas should satisfy the following conditions. An example

of configuration is shown in the figure 1. (Refer to 6.3 for successive analyzing method

and 6.4 for detecting tube method.)
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Figure 1: An example of extracting equipment of sample gas

A : Extracting pipe of sample gas
B : Isolating material

C . Heater

D : Filtering material (")

E : Absorbing bottle (About 250 m¢ capacity)
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I 3-branch cock
G : Drying agent (Particles of silica gel or sodium chioride)
H : Washing bottle for bypass (?)
| Suction pump
J : Wet gas meter (1 ~ 5 € per revolution)
K : Thermometer
L : Manometer
M : Spherical grinded fit
N : Cock
O [ Filtering plate or filtering sphere
P: Trap
(1) Extracting pipe of sample gas should be made of the material that IS not eroded by
ammonia or coexisting components. For example, it should be made of glass, stainless

steel, quartz or fluoric plastic.

(2) Place a filtering material (') at appropriate position in extracting pipe so that dust in gas

should not enter.

(3) In case that it is worried that steam in a pipe may condensed, heat the gap from

extracting pipe to absorbing bottle at 120°C or more.

(4) Use grinded fit or silicon rubber for connecting pipes in the heating part.

Note (1) Use glass fiber or glass filter for filtering material.

(2) Put some sulfuric acid (10%) in washing bottle for bypass.

5. Absorption of sample gas and preparation of sample solution

(Refer to 6.3 for successive analysis and 6.4 for detecting tube method.)

5.1 Absorption of sample gas

(1) Prepare one or more absorbing bottle with filtering plate or filtering sphere.

4 [22


http://www.avadocuments.com/doc/kia-kes-t-m222-1990
http://www.avadocuments.com/doc/kia-kes-t-m222-1990

KES T-M222

Fill each bottle with 50 mt of boron solution (0.5%).
(2) Put the absorbing bottle as near extracting point as possible.

(3) Before sucking sample gas in absorbing bottle, sufficiently replace air in pipes with

sample gas with sample gas.
(4) Suction speed of sample gas is 1 ~ 2 £/ min. Amount of extraction may be changed

according to a concentration of ammonia in exhaust gas.

(9) Measure both temperature and pressure at the point where the volume of sample gas

IS measured.

0.2 Preparation of sample solution for analysis
After sucking sample g2s, move all the solution in absorbing botlle to a beaker. Wash
extracting pipe and absorbing bottle except neating part with absorbing solution. Put

the solution in 250 m¢ measuring flask Including washing solution and make it 250 m¢

by adding absorbing solution. This is sample solution for analysis.

6. Analyzing method

©.1 Titration method by neutralization

0.1.1 Reagent

(1) Follow KS M 0002 (Preparing method of standard solution for chemical analysis) for

0.1N sulfuric acid.

(2) Mixed indicator

Mix the following (a) and (b) solution at volumetric 2 : 1 ratio. Store this solution in a

brown bottle.

(a) Dissolve 0.1g of methyl red in 100m¢ of ethyl alcohol (95 v/iv %).

(b) Dissolve 0.1g of methylene blue in 100m¢ of ethyl alcohol (95 viv %).
6.1.2 Test method

Separate v me (generally 50 ~ 100m¢) of sample solution for analysis prepared in 5.2
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in beaker. Apply a few drops of mixed iIndicator.

Titrate this solution with 0.1N sulfuric acid until its color becomes slightly purple.

Perform background test with v m¢f of absorbing solution separately.

0.1.3 Calculation

Calculate a concentration of ammonia in sample gas according to the following

equation.

250

= 224)(!3 blx fx X 1000
273

273 + t 760

r o~ 1
C"=Cx 5000

Where, C : Concentration of ammonia (ppm)

C': Concentration of ammonia (VIv %)

a : Used 0.1N sulfuric acid (mg)

b : Used 0.1N sulfuric acid during background test (mé)

f : Factor of 0.1N sulfuric acid

V : Extracted volume of sample gas ( )

L Extracted volume of sample solution for analysis (mf)

t: Sample gas temperature at gas volume measuring point (°C)

P : Sample gas pressure at gas volume measuring point (thg)

6.2 Indian pheno! method

6.2.1 Chemical reagent

(1) Phenol — sodium nitro proxide solution

Dissolve 5g of phenol and 25g of sodium nitro proxide in water to make it 500m¢. If it
Is stored in a cool and dark place, it is stable for 3 month.

(2) Hypo sodium chioric acid solution

Dissolve 100 / ¢ me of hypo sodium chloric acid (3 ~ 10 % of effective chloride, c:

“effective chloride % here) and 15g of sodium hydroxide in water to make it 1 {.
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