Method of Determination
for Chlorine in Exhaust Gas
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1. Scope of application
This standard shall be applied to the analyzing method of chiorine in exhaust gas from an

exhaust port according to the chemical reaction.

2. Common fact
Follow KS M 0001 (General specification on a chemical analysis and test method) for

common fact about chemical analysis.

3. Kinds of analyzing method

(1) Orthotoluidine method
Quantitatively analyze chiorine by measuring the light absorption of a fluid, which is
gathered from the sample gas in an absorption solution that contains orthotoluidine.
This method is suitable for analyzing the sample gas in which the concentration of
chlorine is 0.2 ~ 10 ppm (V).
Besides, if it is more than 10ppm, dilute the sample solution with absorption solution
properly and analyze it. This method is suitable in case that the effect of oxidizing gas is
negligible such as bromine, iodine, ozone, nitrogen dioxide and chlorine dioxide.
Note (') In this standard, ppm unit is volume/volume.

(2) Detecting tube method
This is method of measuring a concentration of chlorine in exhaust gas by measuring
the length of colored layer after some amount of sample gas pass through detecting
tube at a constant rate. This is handy measuring method to know approximate
concentration of chlorine in exhaust gas.

The measuring range is 1 ~ 40ppm. In addition, this method is suitable in case that the

effect of oxidizing gas is negligible such as bromine, iodine, ozone, nitrogen dioxide and

chlorine dioxide.

(3) Successive analyzing method

1 /18


http://www.avadocuments.com/doc/kia-kes-t-m217-0
http://www.avadocuments.com/doc/kia-kes-t-m217-0

KES T-M217

This is method of successively and automatically measuring chlorine by mixing sample
gas and chromophore fluid in a fixed volumetric ratio and by measuring light absorption
of colored fluid that is obtained from the reaction.

By selecting appropriate amount of colored absorbing fiuid and amount of ventilating

sample gas, the range of measuring can be determined from minimum O ~ 1ppm to

maximum 0 ~ 100ppm.

In addition, this method is suitable in case that the effect of oxidizing gas is negligible

such as bromine, iodine, ozone, nitrogen dioxide and chlorine dioxide.

4. Location of gas gathering

The location of gas gathering is the point in which the representative gas may be

gathered. For example, the flow rate of gas should not change severely and no dusts

stagnate in the point.

5. Analyzing method

5.1 Orthotoluidine method

5.1.1 Equipment for sample gas gathering

An example of equipment for sample gas gathering is shown in the figure 1 and it

should satisfy the following conditions.

(1) Gathering pipe of sample gas should be made of the material, which is not eroded by

chlorine in exhaust gas, such as glass pipe, quartz pipe, vinyl chloride pipe, and
fluoric plastic pipe.
(2) Gathering pipe of sample gas should be perpendicular to exhaust tank, and sample

gas should be gathered in its center.

(3) Insert filter material in suitable position of gathering pipe of sample gas so that no

dusts in gas are mixed.
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A: Gathering pipe of sample gas

B: Filter material

C. Absorbing pipe

D: Syringe

E: Absorbing bottle

F: Absorbing pump or rubber sphere
G: Silicon rubber

H: Cock

I: Heater

J. Trap

Figure 1 Example of gathering equipment for sample gas

5.1.2 Chemical reagent
(1) Orthotoluidine hydrochloric acid solution
Dissolve 1 g of powder orthotoluidine hydrochloric acid in about 500ﬁm£ of water. Add
15m¢{ of hydrochloric acid and make it 1 { total by adding water again. Store it in
brown bottle. Period of preservation is about 6 months.
(2) Absorbing fluid
Take 100m¢{ of orthotoluidine solution in (1) and make it 1 £ total by adding water.

(3) Follow KS M 0022 (Preparing method of standard solutions for chemical analysis) for

0.1N thio sodium sulfate.

(4) Thio sodium chlorite solution
Take 3 ~ 10 m¢f of thio sodium chlorite solution, and make it 100 m€ by adding water.
This solution is thio sodium chlorite solution.

Marking Take 10m¢ of this solution and add 0.5 g of sodium iodide and 2m¢ of

hydrochloride.Titrate it with 0.5N thio sodium sulfate. At this time, let
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appropriate titration solution be a (mf). By separate background test, let
titration solution be b (mf). (Mark at use.)

(5) Standard chlorine color solution

89.3  me of thio sodium chloride solution (Where f : Concentration

Take -(m

coefficient of 0.1N thio sodium chloride solution) and make it 1 £ by adding water.
Take 1mt of this, and make 200m¢ by adding 200m¢ of orthotoluidine hydro chlorine
solution. Use this as standard chlorine color solution. Prepare this at use. 1mé of this

standard chiorine color solution is equivalent to 0.00005m¢ of Cl (0°C, 760mmHg).

5.1.3 Preparation of color sample solution for analysis

(1) Put 20m? of absorbing solution in absorbing pipe in (2). If the temperature of sample

gas is high, make gathering pipe of sampie gas long.

(2) Before inducting gas in absorbing pipe, sufficiently substitute inside of pipe with

sample gas.

(3) Gather sample gas at 100mi/min inducting speed. Gather 100 ~ 500m¢ according to

the concentration of chlorine in sample gas. (3)
(4) Measure temperature when gathering sample gas.

Note (%) Example of absorbing pipe is shown in the figure 2.

(%) If light absorption of color sample solution for analysis is more than that of
chlorine standard color solution, do the following operation after diluting
sample solution with absorbing solution because the measuring line IS not
linear.

5.1.4 Testing method

After induction, put color sample solution for analysis in about 10mm cell at 20°C

between 5 ~ 20 minutes. Measure light absorption around 435um wavelength with

photoelectric photometer or photoelectric selective photometer according to general

specification of selective light absorbing analysis. Let it be A. Use absorbing solution

4 /18


http://www.avadocuments.com/doc/kia-kes-t-m217-0
http://www.avadocuments.com/doc/kia-kes-t-m217-0

KES T-M217

for compare. As to chlorine standard color solution, do the same operations after it is
prepared and 5 ~ 20 minutes elapsed at 20°C. Measure selective light absorption
and let it be As.

5.1.5 Calculation

Calculate the concentration of chlorine in sample gas according to the following

equation.
Capillary tube
/ (Inner diame;;_rmm)
Figure 2 Example of absorbing pipe
0.05xA x20
A
S e B e
C= ¥x—273 x100
273 + t
r o 1
€ =C x 15000

Where C : Concentration of chlorine (ppm)
C' : Concentration of chlorine (%)
V . Amount of sample gas (ml)

t : Room temperature (°C)

A : Light absorption of sample color solution for analysis
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