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ISO Recommendation R 1195 June 1970

PLASTICS

DETERMINATION OF THE WATER VAPOUR TRANSMISSION RATE*
OF PLASTICS FILMS AND THIN SHEETS

OICH METRIOND
oo =1 A4 =4

1. SCOPE

This I§0 Recommendation describes a method for the determination of the water vapourtransmission rate of
plastic} films and thin sheets using dishes with wax seal.

2. DEFIN|TION

The water vapour transmission rate of a film or thin sheet is the mass'of water vapour transmitted from one fage to
the other, under a constant differential vapour pressure, per unitefsurface area and during a given time. It shquld be
expresped in grammes per square metre per 24 hours at the conditions of temperature and humidity defined at|the two
faces df the film or sheet. This transmission rate depends, of course, upon the thickness of the film and upon the
permepbility of its constituent material.

3. PRINCIPLE

Dishes| containing a dehydrating agent and closed by the film or sheet to be tested are placed in an enclosure wiith
constant and regulated temperature and.relative humidity.

These dishes are weighed at intervals of time previously fixed. The water vapour transmission rate is found from the
increage in mass once this has become proportional to time.

4. SIGNIFICANCE OF THE TEST

This tgst is intended’to give reliable values of transmission rate by means of simple apparatus.
The uge of thétresults for any particular application should, however, be guided by experience.

Transtission rate is not a linear function of temperature nor, generally, of relative humidity. A determination
carried out under certain conditions is not valid under other conditions. |

The conditions of test must therefore be chosen to be as close as possible to the conditions of use.

5. APPARATUS AND MATERIALS

5.1  Dishes and accessories. All the following items must be in glass or in a metal as light as possible and resistant
to corrosion under the test conditions. Aluminium A5 protected by chemical or anodic oxidation is quite
suitable.

The assembly must be sufficiently rigid. Aluminium sheet 1 mm thick is usually satisfactory.

* This characteristic is often erroneously termed ‘‘permeability’’.
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5.2

§.3

54

5.5

5.1.1 CIRCULAR DISHES, carrying a groove around the rim for sealing the test piece with wax.

Figures 1 and 2 show suitable designs. The grooves must have a profile such that the test pieces can be
sealed over the opening of the dish and that no escape of water vapour can occur at or through the edges
of the test piece.

The exact surface area of test piece exposed is defined by the diameter, d, of the template for the wax
(see clause 5.1.2). The interior diameter of the ring portion of the dish on which the test piece rests must
be equal to or very slightly larger than this diameter d. Moreover, the surface area of the bottom of the
dish where it is filled with desiccant must also be similar to that of the exposed surface, and there must
not be any obstruction within the dish which could interfere with the flow of water vapour between the
test piece and the desiccant. The depth, A, from the plane of the test piece must be about 15 mm.

IE 1§ &éﬂsabie ter ltﬂﬂtbel t'he d'ﬂl\/a-

5.1.2 TEMPLATES FOR WAX. These are necessary in order to place the wax easily and allow the 'test surface to
be defined exactly. Their diameter, d, must be known with an accuracy better than 0.5\%

The diameter should be 79.8 + 0.4 mm (area of 50 cm?). However, it is possible to.use apparatus ¢f smaller
diameter, but at least 56.4 mm (area of 25 cm?).

These templates may comprise either

(a) across-braced ring template (see Fig. 1) which remains in place during the test. The number|of
templates must be the same as that of the dishes. The diameter{.d, is the interior diameter of the ring;

or

(b) a cover template (see Fig. 2) which must be taken off.when the wax has been run in and coqgled. It
comprises a disk with a central handle, drilled with{a-small hole at a suitable point, and having the
edge chamfered at approximately 45° in such a way that the smallest diameter is on the botfom.
The diameter, d, is the diameter of this smallercircle.

Small guides can be fixed to the template’to centre it automatically. A few templates are sufficient.

5.1.3 LIDS. These must close the dish assembligs sufficiently well to allow them to be brought out from|the
enclosure for weighing without loss of water vapour. They must be numbered to correspond with pach dish.

Enclosure, with constant and regulated temperature and relative humidity in the conditions A or B.

Condition A : Temperature25 + 0.5 °C
Relative humidity 90 + 2 %

Condition B : Température 38 £ 0.5 °C ™~
Relative humidity 90+ 2 %

The conditioned’air must circulate over the surface of the test pieces at a speed of from 30 to 150 mjmin
(1.6 to 8.2-ftfs).

The regulating device must be such that the specified conditions are re-established not more than 15 minutes
aftérthe door of the enclosure has been closed. This necessitates that the door must only be kept op¢n for
the. shortest possible time.

NOTE. — A more general ISO Recommendation for the determination of water vapour tfransmission rafe, applying to all kinds
of sheet materials, is being prepared. This general method also allows testing at 25 £0.5 °C and 75 % R.H.

Balance, for weighing the dishes to the nearest 0.1 mg.
Tongs or holders, for manipulating the dishes.

Desiccant. Anhydrous calcium chloride in the form of granules passing a 4 mm sieve but retained on a 1.6 mm
sieve, or alternatively in the form of a crumbly flaked product 1.5 to 2 mm in size.
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. TEST|PIECES

. PROGELURE

5.6  Sealing material. A wax mixture which adheres strongly both to the dish and the test piece, and is not brittle
at ordinary temperature, not hygroscopic and not susceptible to oxidation. A surface of 50 cm? of freshly
melted wax when expcsed for 24 hours in condition B (see clause 5.2) must not give a variation in mass more
than 1 mg (see clause 9.1).

5.7 Device for distributing the wax, such as a pipette with rapid rate of discharge and sufficient capacity (at least
25 ml) and a discharge tube of about 3 mm internal diameter.

5.8 Template for cutting. In order to save time, it is advisable to have a template for cutting the test pieces in the
form of a circular disk with diameter equal tc d + twice the helf-width of the groove on the dish. This template
riay have a handle in the centre.

6.1 |The test pieces must be representative of the batch under test.

They should be disks of diarueter suitable for the dishes (diameter = d + width of the groov€)cut frornq the
film or sheet using the cutting template.

6.2 | If the two surfaces of the film are not identical, the face which is exposed to the humid atmosphere myst be
indicated in the test report. If measurements are to be miade on both surfaces, twosets of test pieces arp
required.

6.3 | Prepare at least three test pieces for each batch and each surface to be tested, and allow one or two blapk
pieces if the material to be tested is hygroscopic or if a positive checkKis‘required (see clause 7.2.2).

6.4 | If the film or sheet has been prepared by a process involving solvents, the results may be affected by the residual
solvent in the test pieces.

If the test pieces are treated to eliminate this residual solvent, details of treatment should be mentioned in the
test report.

7.1 | Preparation of dishes
The method of preparation is slightly different according to whether a ring template or a cover templar is used.
Always begin by carefully cleaning and drying the dishes and also the ring templates or the cover template.

Introduce the desiccant/then put on the test piece ana the template and make a vapour-tight seal betwgen the
test piece and the dish~The details for the different types of equipment are given below. (See clauses 7]1.1 and
7.1.2.) The work should be done rapidly to keep the absorption of water by the desiccant to the minimjum.

~

position.of the test piece and level by tapping. Put the test piece on centrally followed by the cover template.
Melt the’wax on a water bath at 100 °C and fill the dispensing device. Run the molten wax into the annular
cavity until it reaches the level of the upper surface of the cover template and, after cooling, complete the
joint by removing air bubbles with a small gas flame.

.1 Use of waxand a cover template. Fill each dish with calcium chloride up to 3 to 4 mm below the ﬁrEl:

Remove the cover template and examine the assembly to make sure that the joint is satisfactory. To ensure
the cover template coming away easily, it is advisable previously to smear some vaseline around the edge.
Cover the assembly with a numbered lid.

7.1.2 Use of wax and a ring template. Melt the wax on a water bath at 100 °C, then fill the dispensing device.
Run the molten wax into the circular groove round the dish until a slight meniscus is produced on the inner
edge.

Fill the dish with desiccant up to 3 to 4 mm below the final position of the test piece and level by tapping.
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