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1. Scope of Application

This standard should be applied to method of determination for hydrogen chloride in

exhaust gas by a chemical reaction.

2. Types of method for analysis

Method for analysis of hydrogen chloride is as follows.

(1) Method of thiocyanates mercury two

Add sulphuric ammonium iron two to ethiocyanates mercury two for analysis of testing

material. Quantify hydrogen chioride to measure extinction of thiocyanates iron two that
originate from reaction with chloride ion. This method is suitable for the case that Is
testing material gas is 40 £ and density of chloride ion is 2 ~ 40 ppm(’). This method is
suitable for the case that is the effect of other halide and cyanide i-s ignored.

In case that density of hydrogen chloride is over 40 ppm, testing solvent can be
analyzed to thin solvent with absorbable fluid.

Note (') In this standard, the unit of ppm is volume/volume.

(2) Method of nitric silver

Let testing solvent be light acid, add nitric silver to testing solvent. Quantify hyarogen
chloride to add ammonium thiocyanates. This method is suitable for the case that is
testing material gas is 80 ¢ and density of chloride ion is 60 ~ 2500 ppm. This method is
suitable for the case that is the effect of other halogen and cyanide is ignored. In case

that density of hydrogen chloride is over 2500 ppm, testing solvent can be analyzed to

thin solvent with absorbable fluid.

(3) Method of neutralization
Quantify hydrogen chloride to add hydrochloric acid.

This method is suitable for the case that is testing material gas Is 80 £ and density of
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chloride ion is 60 ~ 2500 ppm. This method is suitable for the case that is the effect of
other acid gas and basic gas.

(4) Method of continuous analysis
Mix testing gas and absorbable fluid with constant ratio, absorb hydrogen chioride that
contained in testing gas, measure change of conductivity, and measure the density of
hydrogen chloride in testing gas continuously.
The measurable range of scale is to choice from minimum 0 ~ 5 ppm to maximum
0 ~ 1.5 % freely by the selection of mixing ratio of testing gas and absorbable fluid. This
method is suitable for the case that the effect of coexistence gas that represent

conductivity is negligible or the effect is removed beforehand.

3. Method for extraction of testing gas
3.1 Position for extraction of testing gas
Choose the position for extraction of typical gas as the position for extraction of testing
gas. This position should be the place where the flow rate is not varied severely, dust
doesn’t stay and water is littie.
3. 2 Device for extraction of testing gas
The Device for extraction of testing gas has the following conditions, and figure 1 shows
the composition. (See 5.4.3 for the extracting device by method of continuous analysis)
(1) The extracting pipe of testing gas should not be corroded by hydrogen chloride from
exhaust. It is made of glass, quartz or fluoric resin.
(2) The extracting pipe of testing gas extracts testing gas at the center of an exhaust tube.
(3) We put filtering materials (°) at the appropriate point in order to prevent dust in the gas
from mixing.
(4) When water in the pipe may condense, we have to heat the extracting pipe of testing

gas and the position between that pipe and the absorption bottle over 120 °C.
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(5) We use tight fitness or silicon pipes as the connection of pipe in the heating part.

Note (%) Glass fiber filters without alkali or glass filters is used as filtering materials,

which is not reacted chemically with ingredients in gas

1 “:

Exhaust

A : Extracting pipe of testing gas

B : Lagging materials

C : Heater

D : Filtering materials

E : Absorption bottle (Approx. 250 mé)
F : 3-way cock -

G : Drier

H : Washing bottle for bypass

3 /16


http://www.avadocuments.com/doc/kia-kes-t-m221-1990
http://www.avadocuments.com/doc/kia-kes-t-m221-1990

KES T-M221

| - Vacuum pump

J 1 Hydro gas meter (1 ~ 5 £ per 1 rotation)
K : Thermometer

L : Barometer

M : Spherical tight fithess

N : Cock

O : Filtering plate or filtering sphere

Figure 1 Components of device for extraction of testing gas

4. Absorption of testing gas and preparation of sample for analysis

(See 5.4 for continuous analysis)

4.1 Absorption of testing gas

(1) Prepare one more absorption bottle, put 50 mt of sodium hydroxide (N/10) for

bsorption liquid.
(2) Put absorption bottle near the position of extraction.

(3) Fill pipe with testing gas sufficiently using bypass before induction of gas.

(4) Flow rate of testing gas should be 2 ~ 4 £/ min. the quantity of extracted testing gas

Increase and decrease by density of hydrogen chloride.

(5) For measurement of the quantity of extracted testing gas, gauge temperature and

pressure at the measuring position of volume of gas simultaneously.

4.2 Manufacture of testing liquid for analysis

Move contents into beaker after finish of absorption of testing gas, wash extraction pipe

and absorption bottle except heating part, put whole washing liquid into 100 m¢ of mass

flask and add water to be 100 mt for testing liquid for analysis.
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5. Method for analysis
5.1 Method of thiocyanate 2" mercury
5.1.1 Equipment
Photometric scale of photoelectrnc spectrum
5.1.2 Reagent

(1) Liquid of thiocyanates mercury two

Dissolve 5 g of nitric acid mercury two with about 200 m¢ of nitric acid, add 3 mt of
sulfuric acid iron two and put potassium thiocyanates (4 %) till coloration with shaking
well.
Filter white precipitate of thiocyanates mercury two through glass filter (G3), dry with
wind after washing precipitate sufficiently. Dissolve 0.4 g of precipitate with 100 m¢ of
methyl alcohol and keep in brown bottle.

(2) Liquid of ammonium iron two sulfuric acid
Dissolve 6 g of ammonium iron two sulfuric acids with 100 m¢ of perchloric acid

(1+ 2)and keep in brown bottle.

(3) Liquid of potassium thiocyanates
Add 4 g of potassium thiocyanates to water to be 100 m¢.

(4) Perchloricacid (1 +2)
Add one volume of perchloric acid (70 %) to two volume of water.

(5) Standard liquid of chlorine ion
Put 0.261 g of sodium chloride that dried at the temperature of 105 ~ 110 T into 1l of

mass flask and dissolve with water to be 1 £. Put 100 m¢{ of this into 1 £ of mass flask;

add water to be 1 £ and this liquid is standard liquid of chlorine ion.
Standard liquid of chlorine ion 1 m€ = 0.01 m¢HCI ( C, 760 mm Hg)

5.1.3 Testing method

Put 5 mt of testing liquid manufactured in 4.2 and 5 mt of standard liquid chlorine ion
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