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1. Scope of application
This standard shall be applied to analyzing method of cadmium and lead in exhaust gas
discharged from a flue or duct (Called ‘flue’ hereinafter) according to fuel combustion,

metal refining process or physical and chemical process.

2. Common facts
Follow KS M 0001 (General specification on a chemical analysis and test method) for
general common facts on a chemical analysis, KS M 0016 (General specification on an
atomic spectrum analysis and luminous flame analysis) for general common facts on an
atomic spectrum analysis, and genzral specification on a polar graph analysis method for

general common facts on a polar graph.

3. Sample extract_iqn
3.1 Extraction location and selection of extracting point
(1) Selection of extracting location
Follow the specification 3.1 in measuring method of sellout in exhaust gas.
(2) Selection of extracting point
Follow the specification 3.2 in measuring method of sellout in exhaust gas.
3.2 Sample extracting equipment
Sample extracting equipment consists of sample extracting pipe, sample collecting
device, flow rate measuring device of induced gas, gas suction device, and so on. Use
components specified in 6.3, 6.5, 6.6, 6.7, 6.8 of measuring method of sellout in flue
exhaust gas.
Sample collecting device is shown in the figure 1. Connect this to a holder (Figure 2)

made of stainless steel for sample collecting device.

At this time, use glass fiber, quartz fiber or cellulose filtering paper for fiitering.
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Remark 1

Do not follow 5.1 and 5.2 for preparation of sarnple solution for analysis when sample is

collected with cellulose filtering paper.

Remark 2
Follow table 1 for the relation between the temperature of flue exhaust gas and filtering

paper.

Table 1

I Temperature of flue exhaust gas Filtering paper

Less than 120°C Hiltering paper of cellulose fiber

l Less than 500°C Filtering paper of glass fiber

l Less than 1000°C Filtering paper of quartz fiber

(In case of Df = 25 mm in circular filtering paper holder) Lnit : mm

Circular filtering paper
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Figure 1: Sample collecting device made of light glass or quartz glass
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Example of dimension Unit: mm

D ‘ 24, 36

d 4, o, 8, 10, 12, 14, 16,

Df | 20, 25, 2

Drain catcher Suction pipe  Rubber linkage
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Figure 2: an example of stzainless steel holder for sample collecting device

3.3 Sample extraction
Extract sample at a uniform speed at the measuring point according to moving
extraction method specified in 6.2 (2) in measuring method of sellout in flue exhaust
gas. Foliow 6.4, '6.9, and 6.11 in measuring method of sellout in flue exhaust gas for

uniform speed suction method.

4. Calculating method of cadmium and lead concentration

Metal concentration in exhaust gas can be expressed in terms of mg weight in 1cm® of

dried exhaust gas equivalent to 0°C and 1 atm, and it can be calculated from the following

equation.

m x 10°
Q

C =
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Where, C . Metal concentration (mg/ nm)
m : Metal weight in sample (mg)

Q : Gas volume in dry sample (£, 0°C, 1 atm)

273 o + Pm - Pv

Q=V X 973 +60m =X 160

Where, V : Flow rate at gas meter ( £)
0 m . Temperature at gas meter (°C)
P. : Atmospheric pressure (mmHg)
Pm : Pressure difference at gas meter (mmHg)
Pv : Saturated vapor pressure at t m (mmHg)

In case of using point-extracting method, follow section 9.2 in measuring method of sellout

in flue exhaust gas and average them.

5. Preparation of sample solution for analysis

Process extracted sample according to its phase with process methods in table 2 and

prepare sample solution for analysis.

Table 2

Phase Process method (')

Sample that include tar and a little other organic l Nitric acid - hydrochioric acid method

materials Nitric acid — hydrogen peroxide method

Sample that do not include organic materials Nitric acid method

Sample that include much organic material and
free carbon Ash method at low temperature

Sample that use filtering paper made of
I cellulose fiber

Note (') As to processing method, set the use of circular filtering paper with 25mm of

outer diameter as a reference. In case of using circular filtering paper, of which
outer diameter is not 25 mm, increase or clecrease amount of used chemical

reagent in proportion to its size.
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5.1 Nitric acid — hydrochloric acid method
5.1.1 Chemical reagent
(1) Nitric acid
(2) Nitric acid (1+4)
(3) Nitric acid (2+98)
(4) Hydrochloric acid (1+1)
5.1.2 Hydrochloric acid
(1) Circular bottom flask — 250m¢, grinded fit
(2) Measuring flask — 250m{
(3) Ball condenser — 300m¢, ¢rindad it
5.1.3 Test method
Cut filtering paper, to which sample (%) is attached, at appropriate size, and put it in
circular bottom 250m¢ flask. Apply 25m¢ of nitric acid and 70m¢ of hydrochloric acid
(1+1). Attach a ball condenser and make it flow back and heat (°) in water bath for
1 ~ 2 hours. After cooling, wash the ball condenser with water. Apply water to make
it 150m¢ again. Tecontate this solution and filter it with 5th class A filtering paper.
Apply 30m¢t of hot water in a flask, and heat it for 5 ~ 10 minutes in water bath. Filter
this with the above filter paper. Repeat this washing again. Wash the filtering paper
with warm nitric acid (2+98). Add this filtered solution to wéshing solution. Then, heat
it to vaporize and make it little. Then, dry it up in a water bath. Apply 25m¢ of nitric
acid (1+4) on a remainder to melt it by heating. After cooling, move it to 250mt flask,
and add water to a mark line. By repeating above operations on a separate filtering
paper, prepare background test soiution.

Note (%) Add remaining sample in inner wall of pipe that links suction inlet and filtering

paper with appropriate method.

(*) Follow 5.2 in case of including insoluble materials like lead dioxide.
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- 9.2 Nitric acid — hydrogen peroxide method
2.2.1 Chemical reagent
(1) Nitric acid (1+1)
(2) Nitric acid (1+4)
(3) Nitric acid (2+98)
(4) Hydrogen peroxide (30%)
5.2.2 Equipment
(1) Circular bottom flaks — 250m¢, grinded fit
(2) Measuring flask — 250m¢
(3) Ball condenser — 300m?, grindad fit
9.2.3 Test method
Cut filtering paper, to which sample (%) is attached, at appropriate size, and put it in
circular bqttom 250mte flask. Apply 60m¢? of nitric acid (1+1) and 10m¢ of hydrogen
peroxide (30%). Attach a ball condenser and make it flow back and heat (°) in water
bath for 1 ~ 2 hours. After cooling, wash the ball condenser with water. Tecontate
this solution and filter it with 5th class A filtering paper. Apply 30m? of hot water in a
flask, and heat it for 5 ~ 10 minutes in water bath. Filter this with the above filter
paper. Repeat this washing again. Wash the filtering paper with warm nitric acid
(2+98). Add this filtered solution to washing solution. Then, heat it to vaporize and
make It rich until it is just before dry. Apply 10m¢ of nitric acid (2+98) and melt it by
heating in water bath. After cooling, move it to 250m¢ flask, and add nitric acid to a
mark line.
By repeating above operations on a separate filtering paper, prepare background
test solution.
Note (*) This is the same as note (2) in 5.1 (3).
Note (°) In case that acid concentration for analyz:iﬁg operation is negligible, skip

vaporizing and enrichment. Then, make 250m¢ with water after cooling.
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