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1. Scope of application
This standard shall be applied to the analyzing method of sulfated hydrogen in exhaust

gas from an exhaust port according to the chemical reaction.

2. Kinds of analyzing method

(1) Volumetric method (lodine titration)
Let amine complex salt solution absorb sulfated hydrogen in sample gas and make it
hydrochloride. Apply iodine solution and titrate surplus iodine with thio sodium sulfate
solution, and measure sulfate hydrogen. This method is suitable for analyzing sample
gas that contain 100 ppm (') ~ 200 ppm of sulfate hydrogen. In case that the
concentration of sulfate hydrogen is more than 2000 ppm, properly dilute sample
solution for analysis with absorbing solution. This method is interfered by the other
oxidizing gas and reducing gas.
Note () In this standard, ppm unit is volume/volume.

(2) Light absorption intensity method (methylene blue method)
Let amine complex salt solution absorb sulfate hydrogen in sample gas and measure
light absorption intensity of methylene blue that is created by applying P — amino
di-methyl aniline solution and iron chloride solution. This method is suitable for the gas
sample that contain 5 ~ 1000ppm of sulfate hydrogen. In addition, in case that the
concentration of sulfate hydrogen is more than 1000 ppm, dilute sample solution with
absorbing fluid properly and use it for analysis.

(3) Detecting tube method
Let sample gas pass through detecting tube filled with silica gel particles that is attached
by lead acetate or lead nitrate. Measure sulfate hydrogen from the length of colored
layer.
This simple method is suitable to know approximate concentration of sulfate hydrogen

in exhaust gas. Measuring range is 5 ~ 160 ppm or 0.01 ~ 0.18%. This method is
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interfered by sulfur dioxide.

3. Gathering method of sample gas

3.1 Location of sample gas gathering

The location, at which the sample gas is gathered, should be representative point, for
example, in which the speed of gas should not change severely.

3.2 Gathering equipment of sample gas

In case of 2.(1) and (2), example of gathering equipment for sample gas is shown in the
figure and it should satisfy the following conditions. In case of 2.(3), refer to 4.3.2.

A. (in case that amount of gathering is 1 ~ 20 )

Outlet

O

il S -.-.-”,_- .—..—.

A : Gathering pipe of sample gas G : Flow adjusting valve (Cock)

B : Filter material H : Sealed suction pump (1 ~ 5 {/ min)
C : 3-brach cock | : Wet type gas meter (1 ~ 5 £ per revolution)
D : Absorbing bottle J : Heater

E : Washing bottle (Pour 50 m¢ of sodium hydroxide (20w/v %))

F : Trap (Filled with glass fiber) K : Thermometer

L : Manometer
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B. (In case that the amount of gathering is 100 ~ 1000m{)

Outiet

A : Gathering pipe of sample gas B : Filter material
C . Absorbing pipe D : Syringe (100m¢)
E : Absorbing bottle (1 £) F . Washing bottle (Pour 50 m€ of sodium
G : Absorbing pump or rubber hydroxide (20w/v%))
sphere H : Heater

* In case of using E, connect C and E.

Figure 1 Example of gathering equipment for sample gas

(1) Use the material for a gathering pipe of sample gas, for example, glass, quartz, fluoric

plastic or stainless steel pipe.

(2) To prevent dusts from mixing in sample gas, put the filter material (For example, glass
fiber or glass filter without alkali) in suitable position of gathering pipe of sample gas.
(3) If there is some fear that stearn in the pipe condense, heat the gap between gathering

pipe of sample gas and absorbing bottle at 120°C.

(4) Make pipe between gathering pipe of sample gas and absorbing bottle as short as
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possible. In addition, avoid absorbing bottle from direct light.

3.3 Absorption of sample gas

(1) Make absorbing bottle of hard glass, and example is shown in the figure 2.
A. In case of 50 m{ absorbing fluid B. In case of 10 m{ absorbing fluid

P
1
i
|

F 4

Figure 2: Example of absorbing bottle

(2) In case that the gathering amount of sample gas is 1 ~ 20 &, prepare two A bottles and
pour 50 m{ of absorbing fluid in each bottle.
In case that the gathering amount of sample gas is 100 ~ 1000 m¢, prepare one B
bottie and pour 10mi of absorbing fluid.

(3) Before absorbing bottle suck sample gas, sufficiently substitute inside of pipe with
sample gas by using bypass.
Particular care is required in case that the pipe to absorbing device is long.

(4) Determine gathering amount of sample gas and suction speed according to applied

method and concentration of sulfate hydrogen in reference of table 1.
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Table 1 Gathering amount of sample gas and suction speed

Concentration of 5~ 100 | 100 ~ 2000

sulfate hydrogen ppm
Kinds of Gathering amount | Suction speed Gathering amount | Suction speed
analyzing method
Titration with iodine — — : 10 ~20°¢ 1 ¢/ min
Methylene blue 1~10¢ 0.1 ~ 0.5/ min 100 me~ 11 100 ¢/ min
Detecting tube for low concentration 100md 100me / 3min — —
Detecting tube for high concentration — — | 100 mt 100 mt/ min

(5) For measuring amount of sample gas, aiso record both temperature and pressure at

measuring point.

4. Analyzing method
4.1 Volumetric method (Titration with iodine)
4.1.1 Chemical reagent

(1) Absorbing fluid
Dissolve 5 g of sulfate of zinc (ZnSO, - 7H,0) in about 500ml of water. Here, add the
solution in which 6 g of sodium hydroxide is dissolved in about 300 m¢ of water. Then,
apply 70 g of ammonium sulfate while stirring. When deposit of zinc hydroxide meilts,
make it 1 { total by adding water.

(2) lodine solution (N/20)
Apply and dissolve 40 g of potassium iodide in about 25 mt of water. Apply about 13 g
of iodine, about 1L of water and 3 drops of hydro chlorine acid. Take 500 mt of this
and make it 1 { total by adding water.

(3) By diluting N/20 thio sodium sulfate, which is prepared according to KS M 0002

(Preparing method of standard solution for chemical analysis) two times, prepare

N/20 thio sodium sulfate.

(4) Follow KS M 0002 for dextrin indicator (1%).
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