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1. Scope of Application

This standard shall be applied to the method for collection of generating exhaust gas from

smog pipe, chimney or duct etc follcwed by chemical reaction and determination of
mercaptane in exhaust gas

Remark Unit or value marked with { } out of this standard is thing to mark abreast as

a reference according to international unit system (SI) and.

2. Common Clauses

Common clauses shall follow KS M 0001 (General rule on chemical analysis and test
method), KS M 0021 (Exhaust sample collecting method), - KS M 0012 (Photometric

method) and KS M 0018(General rule on gas chromatograph analysis method).

3. The Type of Analysis Method

Analysis method is 2 kinds of dimethyl phenyl diamin extinction photometric method and
gas chromatograph method.

4. Dimethyl phenyl diamin Extinction Photometric Method

4.1 Introduction
Make solution of mercury acetic acid( II ) absorb exhaust gas, add composition solution

of N,N-dimethyl-P-phenylen diamin and iron chloride (IIl) and determine mercaptane

through measuring extinction around wave length of 505 nm. This method is adequate
to thing of which mercaptane density is approximate 0.5 ~ 10 volume ppm out of sample
gas in case of 10 £ of sample gas collection or of which mercaptane density is

approximate 0.5 ~ 0.5 volume ppm out of sample gas in case of 100 £ of sample gas
collection

If sulfide dioxide and nitric dioxide coexist more than 200 volume ppm and hydrogen

sulfide coexist more than 1 volume ppm, they will disturb.

4.2 Reagent
(1) Absorbing liquid
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Thing to melt 50 g of special mercury acetic acid(1I ) (Reagent) in 400 m{ of water, add

25 mt of special acetic acid defined in KS M 8108 (Acetic acid (Reagent)) and make 1 |
by adding water again.

(2) Lead methyl mercaptid

Make yellow crystal of lead methyl mercaptid by passing methyl mercaptane (Methane
thyol) through solution of leed acetic acid(100 g / £) made from special lead acetic acid

(Reagent). It is thing to take that decompressing dry at 45 °C for approximate 16 hours
by filtering it and washing with water.

Put this crystal in desiccator exchanged with nitrogen gas and keep in dark place.

(3) Iron chloride(lII) solution

Melt 67.6g of special di-iron chloride defined in KS M 8227 [ Di-iron chloride (Reagent)
Make it 1 € by adding 500 m¢{ of water and make it 1 € by adding 72 m¢ of special nitric
acid defined in KS M 8104 [ Nitric acid (Reagent) ] and adding water again.

(4) Dimethyl phenylen diamin solution

Itis to melt 5 g of N,N — dimethyl - P — phenylen diamin hydrochloride in 1 £ of special
chloride acid defined in KS M 8102 [ Chloride acid (Reagen) ]

Keep the solution in brown bottle.

(5) Coloration solution

It Is to mix 1 volume of iron chloride(II) solution and 3 volume of

dimethylphenylendiamin solution.

Prepare this solution whenever to use.

(6) Methyl mercaptane estimating solution

Make lead 150.7 mg of methyl mercaptid 100 m{ by melting in absorbing liquid and

make it source liquid of methyl meraptane estimating solution. It is to make 5 m¢ of this
source liquid 500 m¢t by diluting with absorbing liquid.

Prepare this solution whenever to use. 1 mt of this solution corresponds to 0.00224 m¢
CH3SH[ 0 °C, 760 mmHg {101.32 Kpa } ].

4.3 Equipments
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(1) Sample gas collecting equipment
A sample gas collecting equipment shall follow figure 7(a) of KS M 0021.

(2) Absorbing bottle
It is thing of which volume is 50 m¢ on figure 9(e) of KS M 0021.

(3) Photoelectric spectrum photometric scale or photoelectric photometric scale

4.4 Collection of sample gas and preparation of reagent solution

Collection of sample gas and preparation of reagent solution shall be same to

followings.
(1) Prepare 2 absorbing bottles and put absorbing liquid in each bottle.

(2) Make absorbing mass flow of sample gas approximate 1 — 2 £/ min. Keep a record of

temperature and pressure at gas meter at the same time of measuring amount of

sample gas.

Remark Amount of sample gas collection shall be collected as the same shown on

table 1 about density of mercaptane out of exhaust gas.

Table 1 Amount of sample gas collection

l Mercaptane density volume ppm Amount of sample gas collection ¢

0.0-5 ~ 0.5 100

I Over 0.5, below 10 10

(3) After completion of absorbing sample gas, move solution (1) in previous absorbing

bottle to mass flask of 50ml and wash absorbing bottle with absorbing liquid and add

absorbing liquid up to marked line by putting previous washing liquid together and

make It sample solution for analysis.

Note (') If hydrogen sulfide coexist, it will be bleached.

4.5 Treatment

Take treatment same to following order.
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(1) Put 20 mi of sample for analysis in mass flask of 25 mf and add 2 m¢ of coloration

solution to it and add absorbing liquid up to marked line again.
(2) Mix by shaking well and leave it for 30 minutes.

(3) Measure extinction of the solution around wavelength of 505 nm by comparing liquid

made through adding 2 m{ of coloration liquid to absorbing liquid. (2)

Note (°) Take care of waste treatment because absorbing coloration solution that

usage ends contains compound of mercury.

(4) Obtain density(ppm) of mercaptane at estimating line marked in advance.

4.6 Marking of estimating line

Take treatment of 4.5(2),(3) (As an example) with 0 ~ 20 m{ of methyil mer:captane-
estimating line solution in mass flask of 25 mt by step and mark relating line between

density of methYl mercaptane (mf/ mf) and extinction.

4.7 Calculation

Calculate density of mercaptane out of sample gas according to following equation and

obtain to 2 places of significant figure.

50
C= Ax25x20 x1000
Vs

Where, C : Density of mercaptane out of sample gas (Volume ppm)
A . Density of mercaptane obtained from estimating line (m€/ m{)

Vs : Amount of sample gas collection obtained from 4.1.4 (6) of KS M 0021 (|)

5. The Gas Chromatograph Method

5.1 Introduction

Collect exhaust gas in collecting bottle or collecting bag and measure mercaptane by
using gas chromatograph with flame photometric scale equipped.
This method is able to separate and measure methyl mercaptane and ethyl mercaptane

(Ethane !::1) and is suitable to each one of which density is more than 0.05 volume ppm
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