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Foreword

This British Standard has been prepared under the direction  residual solvents in flexible packaging materials, primarily
of the Packaging and Freight Container Standards for process control purposes.

Committee, at the request of the Film Converters’ Attention is drawn to the need to ensure that adequate
Association. ventilation is provided in any area where testing is to be
Initially, consideration was given to the preparation of a carried out, to reduce the possibility of inhaling solvent
general method for the measurement of residual solvents vapour.

in packaging materials, but, after detailed discussion by the
responsible BS| committee, it was decided that the greatest Compliance with a British Standard does not of itself
need was for a rapid method of monitoring the levels of confer immunity from legal obligations.
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BS 6455 : 1984

British Standard Method for

Monitoring the levels of residual solvents in

flexible packaging materials

1. Scope

This British Standard describes a method for monitoring
the levels of certain residual volatile solvents in unprinted
and gravure or flexographic printed papers, films, foils and
laminates intended for packaging.

The method is suitable for monitoring the presence of at
least the following solvents:

acetone 2-ethoxy-ethanol
tetrahydrofuran isopropanol

N-propanol isopropyl acetate

toluene ethyl acetate

ethanol methyl ethyl ketone (butanone)

N-propy! acetate isobutanol

NOTE 1. Methy! ethyl ketone and tetrahydrofuran have very similar
retention times and cannot be resolved by this method. However,
the presence of both solvents in any one sample rarely occurs.

NOTE 2. The titles of the publications referred to in this standard
are listed on the inside back cover.

2. Principle

A standard area of flexible packaging material is incubated
in a sealed glass vial under closely controlled conditions of
time and temperature. The amount of solvent released into
the head-space is determined by transferring a sample of
the head-space to a gas chromatograph.

NOTE. The incubation conditions described do not release all the
residual solvent, but the amount released is reproducible. Use of the
specified incubation containers and syringes minimizes the loss of
the released solvent through feaks. An internal standard solvent may
be used to indicate that no loss of released solvent has occurred
during a particular incubation/injection sequence.

3. Reagents

3.1 General. All reagents shall be of recognized analytical
reagent quality.

3.2 Standard calibration solution, preferably consisting of
equal volumes of the following solvents:

acetone
ethanol
isopropanol
ethy! acetate
tetrahydrofuran (or methyl ethyl ketone)
isopropyl acetate
N-propanol
N-propy! acetate
isobutanol
N-butanol
toluene
2-ethoxy-ethanol

Prepare 100 ml to 200 ml of the calibration solution by
adding the solvents in order of increasing volatility, so that
changes in proportion due to evaporation are minimized.
Store the calibration solution in a well-sealed metal or glass
container, and dispense small quantities as required,

so that there are less changes in proportion due to prefer-
ential evaporation of more volatile solvents. Renew the
calibration solution at regular intervals, because of
preferential evaporation of more volatile solvents.
Laboratories carrying out comparison tests shall use the
same calibration solution.

NOTE 1. The composition of the calibration solution can be
monitored by comparing the peak height of the- most volatile
solvent with that of a less volatile one.

NOTE 2. Small quantities of the calibration solution may be
prepared using a 1 ml or 2 m! glass or glass/polytetrafluoroethylene
(PTFE) syringe.

NOTE 3. If the presence of a limited number of solvents is being
determined, a solution of between six and twelve components may
be used.

3.3 Internal standard, containing no significant impurities;
examples are N-propyl acetate and /soamyl acetate.

NOTE. The internal standard may be diluted to an appropriate
level using a suitable diluent, e.g. tertiary butanol or amyl acetate.

4. Apparatus
Ordinary laboratory apparatus together with the following.

4.1 125 ml nominal capacity (150 ml actual capacity)
vials*, fitted with inert buty| or silicone rubber seals and
aluminium crimp tops. The seals shall be gas-tight during
incubation and shall permit samples of the head-space gas
to be withdrawn by hypodermic syringe for subsequent
analysis. (See figure 1.)

4.2 Crimping tool *, for sealing the vials.

4.3 Seal removing tool*.

4.4 Templates, 100 mm x 100 mm and 50 mm x 100 mm.
4.5 Scalpel, or sharp knife.

4.6 Disposable glass micropipettes, capacity 1 ul*.

4.7 Thermostatically controlled oven in accordance with
BS 2648 and BS 3421, fitted with circulating fan and set
to a temperature of 120 °C.

4.8 Thermostatically controlled oven, set to a temperature
of 60 °C.

4.9 1 ml syringe, gas-tight, designed with minimum
deadspace, and able to withstand the high pressures
developed when injecting a sample, without leakage.
Taper needle fittings shall not be used. The plunger tip

* For information on the availability of suitable apparatus, apply to Enquiry Section (London), British Standarmietﬁrhefmg

stamped addressed envelope for reply.
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