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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of 
national Standards institutes (ISO member bedies). The work of developing Inter- 
national Standards is carried out through ISO technical committees. Every member 
body interested in a subject for which a technical committee has been set up has the 
right to be represented on that committee. International organizations, governmental 
and non-governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the ISO Council. 

International Standard ISO 5916 was developed by Technical Committee ISO/TC 47, 
Chemistry, and was circulated to the member bodies in June 1981. 

lt has been approved by the member bodies of the following countries : 

Austria India 
Belgium Italy 
Brazil Korea, Dem. P. Rep. of 
China Korea, Rep. of 
Czechoslova kia Mexico 
Egypt, Arab Rep. of Netherlands 
France New Zealand 
Germany, F. R. Philippines 
Hungary Poland 

Portugal 
Romania 
South Africa, Rep. of 
Switzerland 
Thailand 
United Kingdom 
USSR 

No member body expressed disapproval of the document. 

0 International Organkation for Standardkation, 4982 

Printed in Switzerland 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 5916:1982
https://standards.iteh.ai/catalog/standards/sist/2bf8f259-18bd-444d-a944-

57f94fab26f8/iso-5916-1982



INTERNATIONAL STANDARD ISO 5916-1982 (E) 

Methyl chloride for industrial use - Determination of 
impurities - Gas chromatographic methods 
WARNING - Methyl chloride is flammable and forms explosive mixtures with air. In the presence of aluminium, it may 
react vigorously to produce methyl aluminium compounds. lts vapour has toxic and narcotic properties and care should 
be taken to avoid inhaling it. The liquid tan generate very low temperatures by rapid evaporation, thereby causing severe 
burns if spilled on the skin. The product should be handled in a weil ventilated area, away from naked flames and using a 
protective mask and gloves. Fires should be tackled with carbon dioxide, Chemical powders, foam or commercially 
available extinguishing agents using suitable halogenated hydrocarbon derivates. In no event should water be used. 

1 Scope and field of application 4 Reagents and materials 

This International Standard specifies gas chromatographic During the analysis, unless otherwise stated, use only reagents 
methods for the determination of impurities in methyl chloride. of recognized analytical grade. 

The methods are applicable for the determination of the im- 
purities listed in table 1, in concentrations equal to or greater 
than those indicated. 

4.1 Carrier and auxiliary gases 

Table 1 - Applicability 

Impurity Minimum concentration, mg/ kg 

Vinyl chloride 5 

Methanol 5 

Dichloromethane 5 

Acetone 5 

Ethyl chloride 2 

Dimethyl ether 1 

2 Ref erences 

I S 0 3427, Gaseous halogena ted h ydrocarbons (liquefied 
gases) - Taking o f a Sample. 

ISO 5921, Fluorochloroh ydrocarbons for industrial use - 
Analysis b y gas chromatograph y. 

3 Principle 

Analysis, by gas chromatography, of a vaporized test Portion 
and determination of the contents of impurities, as appropriate, 
using calibration factors obtained by analysis of external methyl 
chloride calibration mixtures containing known quantities of 
the impurities under consideration. 

NOTE - Specific gas chromatographic Systems are required (sec 
clause 5) for the following groups of impurities : 

a) acetone, dichloromethane and methanol; 

b) dimethyl ether; 

C) ethyl chloride and Vinyl chloride. 

4.1.1 Nitrogen, minimum purity 99,9 % by volume. 

4.1.2 Hydrogen, minimum purity 99,5 % by volume. 

WARNING - Highly flammable : explosive when mixed 
with air at concentrations ranging approximately from 4 
to 75 % (V/v). 

4.1.3 Air, freed from organic material by passing through a 
column approximately 250 mm long and 25 mm in diameter, 
packed with type 5A molecular sieve of particle size 50 nm. 

4.2 Reagents for preparation of calibration 
mixtures 

WARNING - The reagents used for calibration are : 

a) either gaseous or highly volatile at ambient 
temperatures and pressures; 

b) highly to extremely flammable (except 
dichloromethane); 

c) in varying degrees, harmful by inhalation 
(vapours) or contact with the skin (liquid& 

In addition Vinyl chloride is carcinogenic. 

Avoid inhalation of vapours and prevent contact with 
skin. 

4.2.1 Methyl chloride, of the maximum purity available, but 
containing not less than 99,5 % (mlm) of methyl chloride. 

1 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 5916:1982
https://standards.iteh.ai/catalog/standards/sist/2bf8f259-18bd-444d-a944-

57f94fab26f8/iso-5916-1982



ISO 5916-1982 (EI 

4.2.2 Qther reagents 

Vinyl chloride, methanol, dichloromethane, acetone, ethyl 
chloride or dimethyl ether, each of minimum purity 99,O % by 
mass. 

4.3 Materials for preparation of columns 

The following materials, or other materials of similar pet-form- 
ante, shall be used. 

4.3.1 Supports. 

4.3.1.1 Celite 1, of particle size 212 to 250 Pm. 

4.3.1.2 Celite 1, of particle size 125 to 150 Fm. 

4.3.1.3 Porapak Q, of particle size 150 to 180 Pm. 

4.3.1.4 Chromosorb W, AW, of particle size 150 to 180 Pm. 

4.3.1.5 Bentone 34. 

4-3.2 Stationary phases. 

4.3.2.1 Alkaterge C. 

4.3.2.2 Tri-p-tolyl Phosphate. 

4.3.2.3 Polyethylene glycol 400. 

4.3.2.4 Polyethylene glycol 1540 or 1500. 

5 Apparatus 

5.1 Gas chromatographic Systems. 

5.1 .I Suitable instruments, capable of isothermal Operation 
and fitted with flame ionization detectors, shall be used. 
Separate gas chromatographic Systems are required for deter- 
mination of the contents of each of the three groups of im- 
purities listed in table 2. A dual-column instrument, with 
sequential injection, may, however, be used for the first two 
groups both of which are carried out at the same column 
temperature. The Systems required are summarized in table 2. 

5.1.2 The detector (see 5.4) shall be maintained at a 
temperature higher than 100 OC (for example at 150 “C) to 
avoid condensation of water. 

5.1.3 Gas flow rates will depend on the chromatograph being 
used - the flow rates given in table 3 are typical. 

Table 3 - Gas flow rates 

Flow rates, ml/min 
Column Carrier gas Auxiliary gases 

identification 
Nitrogen Hydrogen Air 

A 72 80 700 

6, or B, 40 45 700 

C 30 40 700 

The gas outlet pressures shaH be equal to atmospheric 
pressure. 

5.2 Injection equipment. 

5.2.1 Gas Sample valves, mounted inside the column ovens 
and capable of delivering 0,5 ml kolumns A and B, or BZ) and 
l,O ml kolumn C). 

The Sample valves shall be maintained at a temperature about 
IO OC higher than that sf the corresponding column. 

5.2.2 Hypodermic syringes, of capacities 5 1-11 and 50 pl (for 
liquids) and 1 ml and 25 ml (for gases). 

5.3 Columns. 

5.3.1 Construction 

See table 4. 

The columns shall be coiled. The coil diameter depends on the 
oven geometry, but shall be at least IO times the outer diameter 
of the tube. 

5.3.2 Packing 

5.3.2.1 Composition 

The compositions of the packings of the columns are specified 
in table 5. 

Table 2 - Summary of Systems required for determination of impurities 
. l 

Impurity being determined Column identification 
Column temperature, 

OC 

Acetone 
Dichloromethane 
Methanol 

A 70 

1 Dimethyl ether I B, or B, I 70 I 

Ethyl chloride 
Vinyl chloride 

C 100 
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Table 4 - Column construction and pre-treatment 

Column 
identification 

A 

4 

B2 

C 

Material Pre-treatment 

Copperl), 4 6 
stainless steel, hexane, dry, wash with 4 
glass or other 

6 
hot water, rinse with 

suitable material acetone, dry 22 3,2 

4 6 

1) Avoid the use of topper columns if the presence of alkyne compounds is suspected. 

Table 5 - Composition of packings d) linearity : better than 0,5 %, full scale; 

Material 

Column identification 

A Bl 
1 

B2 I c 

I Mass of material, g 

Celite 1 (4.3.1 .i ) 

Celite 1 (4.3.1.2) 

Porapak 0 (4.3.1.3) 

Chromosorb W, AW (4.3.1.4) 

Bentone 34 (4.3.1.5) 

Alkaterge C (4.3.2.1) 

Tri-p-tolyl Phosphate (4.3.2.2) 

Polyethylene glycol 400 
(4.3.2.3) 

Polyethylene glycol 1540 or 
1500 (4.3.2.4) 

- 
70 
- 

- 

- 

- 

- 

30 

75 
- 

- 
- 
- 
- 
25 

- 

- 
- 
- 

100 
20 

3 
- 

- 

- 
- 

95 
- 
- 
- 
- 

- 

5 

5.3.2.2 Preparation of packing 

Prepare solutions of the stationary phases in an appropriate sol- 
vent (4.2.2) and add each Solution to the appropriate solid sup- 
port which has been slurried in more of the solvent. Heat the 
slurries gently, while stirring gently, to remove the solvent, until 
the resulting powders are dry and free-flowing. 

5.3.2.3 Method of packing 

Pack the columns in a manner that ensures compact and 
uniform filling. 

5.4 Flame ionization detectors, one for each column, 
capable of satisfactory Performance under the specified carrier 
gas flow conditions (see table 3). 

The amplifier attenuator settings shall be adjusted to give not 
less than 30 % full scale deflection for a particular component 
of the calibration mixture (see 7.2.1). 

5.5 Potentiometric recorder (optional), having the follow- 
ing characteristics : 

a) range : 0 to 1 mV at full scale deflection; 

b) Chart width : not less than 200 mm; 

c) response time : not greater than 1 s for full scale 
def lection; 

e) dead band : not greater than 0,2 % for full scale 
def lection; 

f) Chart Speed : variable. 

NOTE - A suitable electronie data handling System may be used 
instead of the potentiometric recorder. 

5.6 Two flasks, for preparation of calibration mixtures, of 
capacity 1,5 1, round bottomed, containing a few glass beads, 
and with a narrow neck sealed by a Serum cap. Measure the 
volume of the flasks to the nearest millilitre by filling them with 
water. Dry the flasks thoroughly before use. 

6 Sampling 

Take the laboratory Sample from the liquid Phase in a stainless 
steel cylinder as specified in ISO 3427. 

7 Procedure 

7.1 Setting up the chromatograph 

Set up the chromatograph as specified in clause 5. 

7.2 Calibration 

7.2.1 Preparation of calibration mixtures 

NOTE - Commercially available calibration mixtures may be used. 

7.2.1.1 Calibration mixture 1 

Pierce the Serum cap of the first flask (5.6) with two hypo- 
dermic needles, using one as the inlet and one as the outlet, 
and pass a stream of methyl chloride vapour (4.2.1) so as to 
displace the air completely from the flask. By means of the ap- 
propriate hypodermic Syringe (5.2.2), remove 50 ml of the 
methyl chloride vapour from the flask and add to it the volumes 
of the calibration materials (4.2.2) specified in table 6. Shake 
thoroughly and allow the contents of the flask to attain 
equilibrium. 
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Table 6 - Preparation of calibration mixtures 

Component 

Calibration mixture 1 

Volume added 

Increase in concentration 
of component (mg/kg) 

Gas Liquid Calibration Calibration 
(ml) (~1) mixture 1 mixture 2 

Vinyl chloride 

Methanol 

Dichloromethane 

Acetone 

Ethyl chloride 

Dimethyl ether 

25,0 

IO,0 

10,o 

50 

25 

25 

20 600 206 

12 500 125 

10 600 106 

6 340 63 

8 500 85 

6 075 61 

7.2.1.2 Calibration mixture 2 

Using the procedure described in 7.2.1 .l, fill the second flask 
(5.6) with methyl chloride vapour (4.2.1). Inject, as appropriate, 
0,5 ml of this vapour into columns A, B, or B2 and 1,0 ml into 
column C and obtain chromatograms by the method specified 
in 7.3. Identify the peaks by reference to the specimen 
chromatograms and note the heights of impurity peaks above 
the base line to an accuracy of + 1 % of the full scale deflec- 
tion of the recorder. 

By means of the appropriate syringes (5.2.21, remove 15 ml of 
the vapour from the flask and add to it 15 ml of calibration 
mixture 1 (see 7.2.1 .l). Shake thoroughly and allow the 
contents of the flask to attain equilibrium before use. 

7.2.2 Determination of calibration factors 

Inject, as appropriate, 0,5 ml of calibration mixture 2 into 
columns A, B, or B2 and 1,0 ml into column C and obtain 
chromatograms by the method specified in 7.3 with attenuator 
settings to give greater than 30 % but less than 90 % of the full 
scale deflection for each impurity. 

Deduct the peak heights above the base line for the impurities 
in the methyl chloride (4.2.1) from the corresponding peaks in 
calibration mixture 2 (see 7.2.1.2) (after correction for attenua- 
tion factors, if required) to obtain the peak heights corre- 
sponding to the concentration of each calibration material 
added. For each component, calculate the calibration factor in 
terms of the concentration, in milligrams per kilogram, cor- 
responding to 1 % of the full scale deflection of the recorder. 

NOTE - Peak areas or integrator counts may be measured instead of 
peak heights, if preferred, calculating the calibration factor in terms of 
these Parameters. 

7.2.3 Frequency of calibration 

Carry out the calibration not less than once a week. 

7.3 Procedure 

Assemble the vaporization apparatus shown in figure 1. The 
liquefied gas should be vaporized by passage through a fine 
control valve and then, in Order to ensure complete volatiliza- 
tion, through a topper helix heated at 45 OC, connected to the 
Sample valve (sec figure 1). 

If the Sample cylinder has no dip-Pipe, it is necessary to invert it 
to enable the liquid to resch the fine control valve. lf the Sample 

4 

cylinder has a dip-Pipe, the temperature of the fine control 
valve shall be lower than that of the Sample cylinder in Order to 
avoid premature evaporation. This may be achieved by flushing 
the liquid Phase through the valve momentarily before con- 
necting the Sample cylinder to the heating coil. 

Operate the valve and run the test Portion into column C. 
Record the chromatogram with the same attenuator settings as 
were used for calibration. 

Repeat these operations using columns A and B, (or BZ) in 
turn. If a dual column instrument is used, first carry out the 
operations for column A and after 7 min switch the flame 
ionization detector (5.4) of column Bt (or BZ) to the 
amplifier/recorder System and repeat the Sample injection. 

NOTE - Typical analysis times for col 
6 min, 5 min and 15 min, respectively. 

umns A, B, (or B2) and C are 

8 Expression of results 

Measure the height of the peak (or the peak area if peak areas 
are being measured) for each impurity and multiply by the cor- 
responding calibration factor to obtain the appropriate content, 
expressed in milligrams per kilogram. 

If the result differs by more than about 20 % from the concen- 
tration used in the calibration mixture, repeat the determination 
against a calibration mixture containing about the same con- 
centration of impurity as that found in the test Portion. 

NOTE - Typical chromatograms, obtained at recommended Chart 
Speeds by determining the contents of impurities of the gaseous Phase 
of a Sample of methyl chloride, are shown in figure 2. 

9 Test report 

The test report shall include the following information : 

a) an identification of the Sample; 

b) the reference of the method used; 

Cl the results and the methods of expression used; 

d) any unusual features noted during the determination; 

e) any Operation not included in this International Stan- 
dard, or in the International Standards to which reference is 
made, or regarded as optional. 
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Column A 

3 Methanol 

Methyl chloride 

Column BI or B-J 

Vinylidene ch lorid e 

Column C 

Methyl bromide 

Methyl c hloride 

&- Methane 

. . . . . . •O~~~* Injection 

Figure 2 - Typical chromatograms obtained under the specified test conditions 
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