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1. Scope of Application
This standard shall specify the analysis method for phenol in exhaust gas collected from
duct, chimney, etc.

Note : in this standard unit enclosed in { } 1S in accordance with Sl unit.

2. Common Provision
Common provision is from KS M 0001 (General Provision for chemical analysis and test

method), KS M 0021 (Exhaust Sarnple Collection Method), KS M 0018 (General Provision
for Gas Chromatograph Analysis Method), and KS M 0012 (Measurement Method for

Extinction Brightness).

3. Classification of Analysis Method

Methods are classified into 4-aminoantipirine extinction brightness method, UV extinction

brightness method, and gas chromatograph method.

4. 4-aminoantipirine Extinction Brightness Method
4.1 Summary
Absorb phenol in exhaust gas to 0.4% NaOH. Adjust the PH level of this solution to

10+£0.2. Add 4-aminoantipirine solution and potassium pericyanite solution in this order.

Measure extinction brightness of this red solution at 510 mm wave length and calculate
the concentration of phenol. This method is suitable in case collection amount of test
gas iIs 10 £ and concentration of phenol is test gas is 1~20 volume PPM. Occurrence of

error increases when there are chlorine, bromide, acidic gas or hydrogen sulfate, sulfur

dioxide present.

4.2 Reagent

(1) Absorbent
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1 £ solution is made from dissolving 4 g of NaOH (Special grade) in water as specified

in KS M 8116 [ NaOH (Reagent) ].
(2) 4-aminoantipirine solution (2%)
100 mt solution is made from dissolving 0.2 g of 4-aminoantipirine (Special grade) in
water. It is prepared before the use.
(3) Potassium Pericyande Solution (0.4%)
100 mt solution is made from dissolving 0.4 g of Potassium Pericyande (Special grade)

In water as specified in KS M 8132 [ Potassiumn Pericyande(Reagent) ]. Filter out what

is not used. Do not used if color of this solution has changed to dark red after one

weekK.

(4) Ammonium chloride — ammonia buffer solution (PH 10.0)
1 & solution is made from dissolving 50 g of ammonium chloride(Special grade) to
water as specified in KS M 8012 [ Ammonium chloride (Reagent)]. Use 6 N, 300 m¢,

ammonia solution (Special grade) as specified in KS M 8011 [ Ammonia solution

(Reagent) ] to make the pH level at 10+0.2.

(9) Hydrochloric Acid (1 : 1)
Prepared from HCI (Special grade) as specified in KS M 8102 [ Hydrochloric Acid
(Reagent) ].

(6) Phenol Amount Measurement Solution

1 € solution is made from dissolving 1 g of phenol in water as specified in KS M 8175
[ Phenol (Reagent) ]. Keep in cool and dark place. Do not use the solution if older than

1 month. Add 100 m€ water and 5 mt of phenol amount measurement solution In
000 mt triangular flask with cap. Add 50 mt of 0.1 N Bromidic Acid Potassium —
Potassium Bromide as specified in KS M 8295 [ Bromidic Acid Potassium (Reagent) ].

Add special grade HCI 5 m¢ as specified in KS M 8102. Seal the flask completely and

mix well. Leave it for 10 minutes. Then, extricate 1 g of special grade potassium iodine
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as specified in KS M 8229 [ Potassium iodine (Reagent) ] for iodine. Then mix the
lodine with 0.1 N thiosulfuric sodium (KS M 8110) until yellow coloring thins. Then add
3 mi of starch solution as indicator. Add until the end point 1s reached, that is when
purple coloring disappears. Take measurement of amount of thiosulfuric sodium used.
Separately, repeat the same procedure for solution of 100 m¢{ of water and 25 m{ of 0.1

N Bromidic Acid Potassium — Potassium Bromide solution. Take measurement of

amount of thiosulfuric sodium used.

Phenol concentration is calculated then by the following equation.

Cp=3137x(2b—-a)xf

Here, Cp : Concentration of phenol (mg/ {)
a : Volume of 0.1N thiosulfuric sodium used (m€)
b : Volume of 0.1N thiosulfuric sodium used in water (m¢{)
f : Concentration constant of 0.1Nthiosulfuric sodium

Note (') There will be white deposition tribromephenol. But there is no effect for the

test.

Take phenol amount measurement solution that corresponds to 8.4 mg phenol in 1 ¢

beaker. Add 400 m¢ of absorbent solution and ammonium chloride-ammonia buffer

solution to the marked line. Prepared before the test.
1 mi of this phenol amount measurement solution includes 2 uf (STP) of phenol.
4.3 Apparatus
4.3.1 Test Gas Collection Device

This device is shown in Figure 7-(a). There are conditions to be applied.
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(1) Test gas collection pipe should be made of material that is anticorrosive to phenol and
other co-existing compounds. For example, glass pipe, quartz pipe, stainless steel
pipe, or tetra-fluorine and ethylene resin pipe, can be used.

(2) Place a filter, for example non-alkali glass cotton, to prevent the intake of dusts from

the exhaust gas.

(3) Heat up the connection point between test gas collection pipe and absorbent bottle to

prevent water, phenol condensation.
(4) Connecting points at collection pipe and 3-direcitonal cock should be of silicon rubber
tube. Grease can not be used in 3-directional cock.
4.3.2 Photoelectricity Photometer Scale and Photoelectricity Difussion Photometer Scale
4.4 Collection of Test Gas and Preparation of Test Solution for Analysis
Collection of Test Gas and Preparation of Test Solution for Analysis are stated below.
(1) Prepare two or more absorbent bottles. Place 40 mé of absorbent solution in each
bottle. Arrange the bottle in series. Use absorbent bottle of 150~200 m¢ capacity with
filtering plate as shown in KS M 0021 Figure 9-(a).
(2) Follow KS M 0021 Section 4 and metathesize the sample gas from the exhaust pipe

and intake in the absorbent bottle.

(3) Flow rate of the test gas should be 0.5~1 ¥min. Take about 10 £ of test gas. Amount
collected can be adjusted depending on the concentration of phenol.

(4) Measure the pressure and temperature of the gas meter.

(©) Move the absorbent solution with test gas to 200 me beaker. Wash the beaker with
water and add the liquid in the same beaker. Add 10 m£ of ammonium

chloride-ammonia buffer solution, then add HCI so that the PH of the solution is

10.0+0.2 using PH meter (2). Move this solution to 200 m¢ mass flask, wash the beaker

using the buffer solution. Add the liquid to the flask, then add more buffer solution to

the marked line. Then test solution for analysis is complete.
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