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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with 1SO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 29664 was prepared by Technical Committee ISO/TC 61, Plastics, Subcommittee SC 6, Ageing, chemical
and environmental resistance.
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Introduction

This International Standard specifies methods to reproduce the weathering effects that occur when plastics
are exposed to heavily polluted outdoor environments. Acidic precipitation can have a significant effect on the
photochemical ageing of many polymers. In some cases, this is due to attack on the stabilizers[®l€l or fillers
like CaCO4l7lI8l applied in technical polymers. The mechanisms differ from those of harmful gases, which
essentially constitute the initial products of acidic precipitation.

Arising from changing industrial air pollution and additionally diffused by the stochastic wind and cloud
distribution, acidic precipitation occurs sporadically. Thus, especially regarding acidic precipitation, outdoor
weathering effects vary enormously within different years. Therefore, it is practically impossible to obtain
reliable outdoor exposure results from just one season. These fluctuations can be avoided through the use of
a laboratory test, where all weathering parameters, including the acidic deposition, can be controlled.

In artificial weathering tests for plastics, the action of acidic atmospheric precipitation, which is part of the real
world, has generally not been considered.
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INTERNATIONAL STANDARD ISO 29664:2010(E)

Plastics — Artificial weathering including acidic deposition

1 Scope

This International Standard describes artificial weathering tests intended to evaluate plastics for use in heavily
polluted outdoor environments. Results from this International Standard cannot be used to predict the service
life of these plastics.

This International Standard describes two different exposure methods. Use of the methods depends on the
form of the plastic product being evaluated.

Method A is intended for products where surface degradation is very important and uses a strong acid spray
(pH 1,5) that is applied for a short time.

Method B uses a weaker acid spray (pH 3,5) that is applied over a long period of time so that it can penetrate
deeply into the product and is intended for products such as geotextiles and related products.

This International Standard does not cover the influence of special chemicals like agrochemicals.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 291, Plastics — Standard atmospheres for conditioning and testing

ISO 4582, Plastics — Determination of changes in colour and variations in properties after exposure to
daylight under glass, natural weathering or laboratory light sources

ISO 4892-1, Plastics — Methods of exposure to laboratory light sources — Part 1: General guidance
ISO 4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc lamps

ISO 4892-3, Plastics — Methods of exposure to laboratory light sources — Part 3: Fluorescent UV lamps

3 Principle

The combined action of UV radiation, heat, humidity, wetting, and acidic deposition is evaluated in weathering
devices conforming to ISO 4892-1, ISO 4892-2 and 1SO 4892-3.

The acidic deposition, in some cases, may accelerate the degradation of the polymer itself. In other cases, the
degradation is accelerated when the acid deposition attacks the stabilizers in the polymer.

Two different methods combine acidic deposition with artificial weathering. In method A, a strong acid solution
is applied once per day. In method B, a weaker acid exposure is integrated in the rain phase.

Both test methods aim for the same physical-chemical degradation mechanism as known to occur from
exposure in heavily polluted outdoor environment. To consider different climatic conditions, method A includes
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two procedures, one intended to simulate very humid climates such as those in tropical or subtropical areas
and one intended to simulate more moderate, less humid climates. As this mechanism does not depend on
the size of the damage spots, either horizontal or vertical specimen orientation is allowed (see A.3).

Use of reference materials is recommended in order to monitor the consistency and repeatability of the test.
Suited sets of reference materials may be samples with different grades (good, moderate, low performance)
based on previous tests using the same method. The reference material selected shall be stable when stored
in the dark at room temperature.

4 Apparatus

4.1 General apparatus, including two types of weathering devices conforming to 1SO 4892-2 and
ISO 4892-3. The test chambers, as well as all required mounting devices and holders, shall be made of
acid- and UV-resistant materials.

NOTE As both types of weathering devices show a different spectral distribution, the results can differ.

4.2 Artificial acidic deposition, to produce an acid mixture of pH 1,5 at (25 + 2) °C, add 10,6 g of H,SO,,
3,18 g of HNO3 and 1,80 g of HCI to 10 litres of deionized or distilled water. This yields a mass ratio of
1,0:0,3:0,17. The quantity of acid to be added assumes that the concentration is 100 %. Since the actual
concentration of the reagent grade acids used is less than 100 %, the amount of each acid added should be
adjusted for the actual percent acid in the reagent. For example, if the concentration of the reagent HCI is
36 %, the actual amount of the reagent to be added is 1,8 divided by 0,36 or 5,0 g.

If required, a solution with a pH of 2,5 can be produced by diluting the pH 1,5 solution with demineralized
water in a volume ratio of 1:10.

The solution with a pH of 3,5 is prepared by diluting the pH 1,5 solution with demineralized water in a volume
ratio of 1:100.

Check the pH of the acid solution before starting the test. If the pH is more than 0,3 units away from the
desired pH, discard the solution and make a fresh batch.

Store the acid solution in a sealed container to avoid changes in pH during storage.
4.3 Laboratory radiation sources.

4.3.1 Fluorescent UV lamp apparatus, conforming to ISO 4892-3 with Type 1A lamps specified in
ISO 4892-3, if used.

4.3.2 Xenon arc lamp apparatus, conforming to 1SO 4892-2, equipped with daylight filters as specified in
ISO 4892-2, if xenon arc apparatus is used.

Irradiance uniformity shall be in accordance with the requirements specified in ISO 4892-1.

4.3.3 Irradiance, UV irradiance of either 0,76 W-m~2nm~1 at 340 nm or 45 W-m~2 in the 290 nm to 400 nm
bandpass for fluorescent UV lamp apparatus operating with Type 1A lamps. During equilibrium operation, the
allowed deviation of the measured irradiance shall be +0,02 W-m—2nm-1 when controlling at 340 nm and
+1,2 W-m~2 when controlled in the 290 nm to 400 nm bandpass.

For xenon arc lamp apparatus, operating with daylight filters, the UV irradiance shall be either
0,51 W-m=2nm™1 at 340 nm or 60 W-m~2 in the 300 nm to 400 nm bandpass. During equilibrium operation, the
allowed deviation of the measured irradiance shall be +0,02 W-m=—2nm-1 when controlling at 340 nm and
+1,2 W-m~2 when controlled in the 300 nm to 400 nm bandpass.

If the indicated irradiance is outside the allowed deviations at equilibrium conditions, stop the test and
determine the cause of the problem before continuing.

Documents

Document Sharing Hub
2 © 1SO 2010 — All rights reserved

Full document details: ISO 29664-2010


http://www.avadocuments.com/doc/iso-29664-2010
http://www.avadocuments.com/doc/iso-29664-2010

