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1. Scope of Application

This standard shall specify the method for analysis of sulfur oxides and sulfur dioxide.

2. General Rules
KS M 0001 (General Rules for Chemical Analysis and Test Method) specifies general

provision of this analysis.

3. Method for Analysis
3.1 Total sulfur oxides (SO, + SO3)
(1) Neutralization Titration Method
Applied to test sample of more than 250PPM sulfur oxides
(2) Sedimentation Titration Method
Applied to test sample of 50 ~ 700 PPM sulfur oxides
3.1.1 Neutralization Titration Method
(1) Summary
Titrate test sample solution absorbed in hydrogen peroxide with NaOH solution.
Then titrate total sulfur oxides.
(2) Apparatus
KS M 0021 (Sampling Method of Exhaust Gas) specifies the appropriate apparatus.
(3) Reagent
(a) Absorbent
Hydrogen Peroxide (1 : 9), keep in cool and dark place
(b) 0.1 N NaOH solution specified in KS M 0002 (Production Method of Standard
Solution Series for Chemical Analysis). 0.1 N Sodium Borate solution can be used
instead.
(c) Methyl-Red

Methylene-Blue mix indicator is standardized in KS M 0015
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(Production Method of indicator for Chemical Analysis)
(4) Operation

(a) Move test solution absorbed in peroxide to mess flask (250 me). Dilute with water up
to marked line. Divide the solution (about 50 ~ 100 m¢) to triangular flask (200 mfi).
Methyl-Red — Methyl-blue mix indicator solution of 3 ~ 5 drops should be titrated with
0.1 N NaOH solution. Mix until the color of the solution changes from purple to green
(1).
Note (') The solution can be titrated with PH meter instead of indicators. The end

point should be around PH 5.4.
(b) After preparation test, calculate the amount of sulfur oxides in the sample gas with

the following equations.

Here, C : Total concentration of sulfur oxides (PPM)
C’ : Total concentration of sulfur oxides (v/v %)
Number 1.12 : Amount (me) of SO, gas corresponding to 1 mé of 0.1 N NaOH solution.
(at STP)
A : Amount of 0.1N NaOH solution used in titration (mt)

B - Amount of 0.1N NaOH solution used in preparation test (m{)

N : Concentration of 0.1N NaOH
V : Amount of sample solution for analysis collected (m¢)

Vs : Amount of test sample gas collected (mf)

2 /16


http://www.avadocuments.com/doc/kia-kes-t-m213-1990
http://www.avadocuments.com/doc/kia-kes-t-m213-1990

KES T-M213

3.1.2 Sedimentation Titration Method (Arsenazo i1l indicator)
(1) Summary
After making test solution absorbed in hydrogen peroxide acidic, use Arsenazo Il|
iIndicator for titration by acetic acid barium for total suifur oxides.
(2) Test device and the operation are specified in KS M 0021
(Collection Method of Exhaust sample).
(3) Reagent
(a) Follow Absorbent Solution (3) Reagent (a).
(b) Acetic Acid
(c) 0.004N Sulfuric Acid (0.192 mg So,/ ml) specified in KS M 0002
(Production Method of Standard Solution Series for Chemical Analysis)
(d) 0.01N Acetic Acid Barium
Dissolve acetic acid barium 1.1 g and acetic acid lead 0.4 g in 200 m{ of water and 3
mi of acetic acid. Dilute with isopropyl alcohol to 1 {. Determination of the
concentration is done as following. Divide 0.004N Suifuric Acid 10 mf to 200 m¢
triangular flask. Titrate with isopropyl alcohol so that the color of the solution remains
blue for one minute.
(e) Arsenazo Il indicator
Take 0.2g of Arsenazo Il [ 2.7 — Viss (Iso — 2 — Phenyl arson) — 1.8 — Dihydroxy
naphthalene - 3.6 — Sodium sulfonic acid ] and add 100 m¢ of water. Mix well, filter
and keep in brown bottle. it expires after one month.
(f) Isopropyl Alcohol
(3) Operation
(a) Move test solution absorbed in hydrogen peroxide to mess flask. Dilute with water
up to the mark. Divide 10 mi of the solution in 200 m¢ triangular flask.
(b) Add 40 mt of isopropyl alcohol, 1 m¢ of acetic acid, 4 ~ 6 drops of Arsenazo |l

indicator. Titrate with 0.01N Acetic acid barium until the solution turns to blue for one
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minute.

(c) After preparation test, calculate the total amount of sulfur oxides using the following

equations

250
C = 0.112x(a-b) xNX "T0 %100

S
, .
C” = CxX 3000

Here, C : Total concentration of sulfur oxides (PPM)
C' : Total concentration of sulfur oxides (v/v %)

Number 0.112 : Amount (mf) of SO, and SO;gas corresponding to 1 me of 0.1 N Acetic

Acid Barium solution. (at STP)

A - Amount of 0.1N Acetic Acid Barium solution used in titration (m¢)
B - Amount of 0.1N Acetic Acid Barium solution used in preparation test (m¢)
N : Concentration of 0.1N Acetic Acid Barium
Vs : Amount of test sample gas collected ()
3.2 Suifur Dioxide (SO,)
3.2.1 Analysis Method
(1) lodine Titration Method
Applied to 50 ~ 2000 PPM
(2) Continued Analysis Method
Applied to 50 ~ 2000 PPM
(a) Solution Conductivity Method
(b) IR (Infra Red) Analysis Method
(3) Detector tube method

Applied to 1000 PPM or less

3 2.2. lodine Titration Method
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(1) Summary
Measure the amount of sulfur dioxide by titration of test solution with iodine solution.
(2) Apparatus
Collection device and the operation are specified in KS M 0021
(Collection Method of Exhaust sample).
(3) Reagent
(a) 0.01N lodine Solution specified in KS M 0002
(Production Method of Standard Solution Series for Chemical Analysis)
(b) Starch Solution (0.5 w/v %) specified in KS M 0002
(Production Method of Standard Solution Series for Chemical Analysis)
(4) Operation
(@) Move absorbed test solution to mess flask (250 mg). Dilute with water up to marked
scale. And take about 10 ~ 100 m¢ of the solution and add 5 mt of starch solution as
an indicator. Titrate 0.01N iodine solution until the test solution turns blue.

(b) After preparation test, calculate the amount of sulfur dioxide in test sample gas by

the following equations.

250
C= 0.112x (a-b) xNx ¥ x 1000
Vs
, . 1
C"=C X 15660

Here, C : Total concentration of sulfur dioxide (PPM)
C’ : Total concentration of sulfur dioxide (v/iv %)
Number 0.112 : Amount (mf)of SO, gas corresponding to 1 m¢ of 0.01N iodine solution.

(at STP)

A : Amount of 0.01N iodine solution used in titration (m¢)
B : Amount of 0.01N iodine solution used in preparation test (m¢)

N : Concentration of 0.01N iodine solution
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