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1. Scope of application
This standard shall specify the analyzing method of hydrogen cyanide in exhaust gas

according to chemical reactions.

2. General particulars
The common particulars about chemical analysis follow KS M 0001
(General rules about chemical analysis and testing method).

Remark The unit of ppm in this standard is volume/volume.

3. Species of analyzing method
The analyzing method of hydrogen cyanide is as follows.

(1) Titrating method of silver nitrate
In this method, hydrogen cyanide is absorbed in the absorbing solution and then, titrate
by the silver nitrate and measure the quantity of hydrogen cyanide. When the extracting
volume of sample gas is 50 ¢, the quantitative range of hydrogen cyanide in sample is
5 ~ 100 ppm. And, in case over 100 ppm, reduce the extracting volume of sample gas
or add and subtract the extracting volume of sample solution for analysis and then use it
for analysis.

(2) Piridine. Pirazorone method
In this method, hydrogen cyanide is absorbed in the absorbing solution and then, from
its chromophore, obtain the original color solution and measure its light absorbing
degree and measure the quantity of hydrogen cyanide. This method is appropriate in
the analysis when the extracting volume is 1000 ~ 100 m¢ and the density of hydrogen
cyanide is 0.5 ~ 100 ppm. In case under 0.5 ppm, increase the extracting volume of
sample gas, in case over 100 ppm, dilute the sample solution for analysis by the
absorbing solution and then use it.

Use this method when the effect by the oxidizing gas such as halogen sulfuretted
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hydrogen is negligible.

3. Method of examining tube
This method is to measure the density of hydrogen cyanide in exhaust gas from the
colored layer which is obtained by passing the sample gas though the examining tube of
hydrogen cyanide filled with the constant amount of examining material in narrow glass

tube. The measuring range is 1 ~ 100 ppm, this method is the simple measuring method

used to know the approximated value.

And, this examining tube shows the coloration like hydrogen cyanide by sulfur dioxide,

sulfuretted hydrogen and hydrogen chloride. And chlorine and ammonia hinder the original

color by hydrogen cyanide.

4. Extracting point of sample gas

Select the representative point extracting gas, for example, the place where the velocity of

gas doesn’t change abruptly and dust don't gather and the moisture Is low as the

extracting point of sample.

5. Analyzing method

5.1 Titrating method of silver nitrate

5.1.1 Reagent
(1) Absorbing solution
Dissolve the sodium hydroxide of 20 g in water to make it be 1 £(1).
(2) P- acetonic solution of De-Metal-Aminovantiriden-rodanyn Dissolve the

De-Metal-Aminovantiriden-Rodanyn of 0.02 g in acetone of 100 m¢.
(3) Acetic acid (10 v/v %)
(4) Sodium hydroxide solution (2 wiv %)

(5) N/100 silver nitrate solution
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N/100 silver nitrate solution made of the silver nitrate for reagent

Note (1) To satisfy the remark of 5.1.2(2), use the absorbing solution where the
density of sodium hydroxide is raised to 1 N(40 g / £) as to the density of acid
gas In sample gas.

0.1.2 Extraction of sample gas and manufacturing method of sample solution for analysis
(1) Extracting device of sample gas

The extracting device of sample gas is like figure 1 and must have the foliowing

conditions.

(a) The extracting tube of sample gas must be made of non-corrosive materials, for
exarnple, glass tube, quartz tube or stainless steel tube.

(b) To prevent the dust in sample gas from entering, insert the filter at the proper
position of extracting tube of sample gas, for example, glass fiber without alkali,
glass paper or glass filter.

(c) To prevent the moisture in sample gas from being condensed, heat the interval

between the absorbing tube of sample gas and absorbing bottle.

Figure 1 Example of the extracting device of sample gas
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A : Extracting tube of sample gas
B : Heater

C : Filter

D : Silicone rubber

E : Three directional cock

F : Absorbing bottle

G : Cleaning bottle for bypass
H: Trap

| : Airtight Absorption pump

J : Cock for adjusting flow

K : Water gas meter(1 ~ 5 £ per 1 rev.)
L : Thermometer

M : Manometer

Note (%) Arrange the tube as short as possible, heat over 120 °C in tube to prevent

moisture from being condensed. In this time, if there is the condensation of

moisture, it is possible to omit the heating process.

(2) Extracting method of sample gas

(a) Prepare two absorbing bottles and put the absorbing solution of 70 ~ 80 m{ into

each bottle.
(b) Use the absorbing bottle of 200 mé with filter. The example Is as figureZ.
(c) Locate the extracting device of sample gas in the extracting point as close as

possible. When the temperature of sample gas is relatively high and it has much

moisture, put the absorbing bottle in the cooling water.
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Figure 2

Note (°) Put the proper amount of sodium hydroxide solution(20 %) into the cleaning

bottle for bypass.

(d) Before putting the sample gas into the absorbing bottle, substitute the sample gas
for something in the tube. In case of the long tube connected to a extracting device,

specially note.

(e) The absorbing velocity of sample gas is about 0.5 ~ 1 £/ min. The amount of sample

gas is 10 ~ 50 ¢, and adjust its volume by the density of hydrogen cyanide in sample

gas.

(f) Measure the temperature and pressure of sample gas measuring the volume of it.
Remark 1. To prevent the piling up rate from falling off by the coexisting acid gas,

when the extraction of sample gas is over, the pH of solution in the

second absorbing bottle should be over 12.
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