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INTERNATIONAL STANDARD

1SO 4331-1977 (E)

Photography — Processed photographic film for archival
records — Silver-gelatin type on cellulose ester base —

Specifications

0 INTRODUCTION

Since 1930, great advances have been made in the use of
photographic films for the preservation of records. The
preservation of film records by governments, banks,
insuranck companies, industry and other enterprises has
been stimulated by a recognition of the economies in
storage |space, organization, accessibility, and ease of
reprodugtion that result from the use of film records.

During the early development period of the art of copying
documents, 35 mm nitrate motion-picture film was
sometimes used. This material is highly flammable and
deteriorates rapidly under unfavourable storage conditions.
Nitrate film is not acceptable for any archival record use.
The manufacture of nitrate film declined after World War 11
and was| discontinued in most countries during the 1950s.

For marny years, the only films suitable for archival storage
were mgde on some type of cellulose ester base. Various
synthetit polymer film bases have since appeared: The
useful life of cellulose ester type material extends'back only
to about 1908. Experience with the film during that time
and the|results of accelerated ageing teststand other studies
predict, [however, that the material is capable of enduring as
long as rjag paper under normal storage eonditions.

This International Standard _is )intended to eliminate
possible|hazards to permanence’attributable to the chemical
or physical characteristics_'of)the processed film. Some of
those characteristics arg\ the responsibility of the film
manufadturer, someof\the film processor, and some are
influenced by both.\However, specifying the chemical and
physical| characteristics of the material does not, by itself,
ensure §atisfactory archival behaviour. It is essential to
provide | proper storage temperature and humidity and

1.2 Silver images produced by full-revergal processing are
included. Silver images that have beencherpically altered by
treatments such as toning, reduction, or intensification are
excluded. Colour films are-excluded. However, a gold
protection treatment is Unot exlcuded] Silver images
produced by dry processing, diffusion trgnsfer, monobath
processing and halide reversal processing dre also excluded.

1.3 This Intetnational Standard is applicable to microfilm,
motion-picture fitm roll film, and sheet film intended for
archival record films.

14, btacquers and lubricants have bpen applied to
processed film for fungus and scratch prptection without
any known detrimental effect on permanence. However,
because of the wide variety of possible m%:erials, lacquered
and lubricated film are excluded from this International
Standard.

2 REFERENCES

ISO 417, Photography — Determination| of thiosulphate
and other residual chemicals in processed photographic
films, plates and papers — Methylene Blue photometric
method and silver sulphide densitomptric method.1)

1SO 543, Cinematography — Motion-pictyre safety film —
Definition, testing and marking.

.~ 1SO 5466, Photography — Practice for| the storage of

processed safety photographic film.2)

3 DEFINITIONS

protectior—from—the—hazards—of fire—water—fungus—and

certain atmospheric pollutants.

1 SCOPE AND FIELD OF APPLICATION

1.1 This International Standard establishes the specifi-
cations for safety cellulose ester type films having silver-
gelatin type emulsions processed to produce a stable
black-and-white photographic image.

1) At present at the stage of draft. (Revision of ISO/R 417.)

2) In preparation.

For the purposes of this International Standard, the
following definitions apply.

3.1 archival record film : A photographic film-composed
and treated so that under optimum storage conditions it is
suitable for the preservation of records having permanent
value.

+ {(See 1SO 5466.)
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5.1.2
Unhea

Films greater than 0,18 mm in thickness

ted processed film and processed film after

accelerated ageing, as specified in 7.2, shall not break or
crack when tested for flexibility as specified in 7.8.

5.2 Mushiness loss

The p

rocessed film shall not show a loss in the mushiness

value of the emulsion and backing layer which exceeds the
percentage specified in table 2 as the result of accelerated

ageing

I1SO 4331-1977 (E)

TABLE 3 — Limits for thiosulphate concentration

Classification of films

Maximum permissible
concentration of
thiosulphate ion,
85057, ug/ecm?2

Fine-grain copying, duplicating,
and printing films

Medium-grain continuous-tone
camera films and coarse-grain
X-ray films

0,7

of the processed—fim—T hemushimess vatueshattbe

deternjined as specified in 7.9 and the accelerated ageing

shall b

b determined as specified in 7.2.

TABLH 2 — Limits for mushiness value loss after accelerated ageing

Original mushiness value
Characteristic

<05N >05N

mushi

Maxinmpum permissible

hess value loss* 50 % 25 %

® The
level is
distingu

increase in the limits with decrease in original mushiness
necessary because the test is not sufficiently accurate to
Ish small differences.

5.3 Blocking

Proces
(sticki
specifi
which

ted  film  shall show no evidence of blocking
ng), delamination, or surface damage when tested™as
bd in 7.10. A slight sticking of the film samples
does not result in physical damage or a change in the

gloss of the surface shall be acceptable.

5.4

The f
impair
specifi

Image stability

Im image shall show no degradation which would
the film for its inténded use, when tested as
bd in 7.11.

6 THJOSULPHATE CONCENTRATION

This
condit

Films

thiosulphate

proces

characteristic is determined by the processing
onsi\(See annex A.)

ammonium  thiosulphate.[3]  After

or
sing, the film shall. not contain a greater
concentration of residual thiosulphate calculated as

thiosulphate ions, S,05;7", than that specified in table 3,
when determined as specified in ISO 417.19]

The analysis- for thiosulphate shall\ be

sample from a clear area and shall be m
after processing. {See annex_B:) The tes

made on a film
ade within 2 weeks
method does not

measure any change in the sample befween the time of
processing and the time of.analysis but is used to judge the

keeping of the film following the time of

the test.

Films having a photographic layer on both sides of the base,

or films having(@yphotographic layer on ¢

curl backingstayer on the reverse side,

ne side and a non-
are permitted the

specified-concentration of residual thiosylphate in each side

of the film.

Films’ are classified according to two
graininess in table 3. If the graininess

broad classes of
of the film is not

known, a sample of the exposed and processed fiim
should be examined under a comparijon microscope at
20 X magnification or greater, along wjth samples whose

classifications according to grainin
and classified accordingly. Any film

classified definitely according to grhininess shall

considered as fine grain, with the

pss  are  known,
which cannot be
be

lower limit of

thiosulphate concentration of table 3 apglying.

7 TEST METHODS

7.1 lidentification of film base

All emulsion and backing layers shall be removed from a
specimen of the unknown film either by|scraping or by the

use of an enzyme solution. All subla
removed by scraping.-Base material shal
by scuffing the surface with a suitable
very fine powder. This powder shall be
with about 100 times its

be prepared as described in the literatu

ers shall then be
then be prepared
tool to produce a
mixed in a mortar

mass of potassium bromide

strip or peliet shall
rel1]. An infra-red

absorption curve shall be obtained from this pellet by
means of an infra-red absorption spectrophotometer. The
identity of the unknown base can be established?) by
comparison with curves for known polymers.[13]

1) It is difficult, although not impossible, to distinguish between cellulose acetate, cellulose acetate propionate, and cellulose acetate butyrate
base by this method, but such separation is not necessary for the purpose of this International Standard.
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the film or extend to film perforations. The film shall be
held firmiy on a flat surface and the tape rapidly removed
from the film surface. This shall be accomplished by
peeling the tape back on itself and pulling the end so that
it is removed from the film at an angle of approximately
180°. Removal by the tape of any portion of the surface
layer on any of the specimens shall be considered failure.

The resuits of the tape-stripping test may be very
dependent upon the adhesive tape used if the bonding force

between it and the particular film surface under test is not
suffici i i on,—a minimum handing

I1SO 4331-1977 (E)

7.7 Flexibility test for films 0,18 mm and less in thickness

7.7.1 Specimen preparation

Processed film in 16 mm form may be tested in this width.
Films in other sizes shall be cut 15 to 16 mm wide and at
least 12 cm long, using a sharp tool which does not nick
the edges. Ten specimens are required for the unheated film
and ten specimens for the heated film. The specimens to be
heated and the control specimens shall be cut alternately
and continuously from a single piece of film.

specified for this test. This bonding force shall be
ined by applying the adhesive tape to the film
in the same manner as specified in the tape-stripping

tape w{dth is required.
7.6 Humidity eycling adhesion test

7.6.1 |Specimen preparation

A spedimen 5 cm square or 5 ¢m by the film width is
convenfient, but the dimensions are not critical. Two
specimpns of processed film shall be selected from a high

be plaged for 16 h in a-seCond desiccator which is also in
the sane oven. The~atmosphere within this second jar
shall bHe maintainedsat 11 £ 2 % relative humidity, which
can be|obtained by keeping a saturated solution of lithium
chloride in waterl11] in the bottom of the jar. The
precaulions specified in 7.2 shall be taken to ensure that
the prqpéer-humidity is obtained.

71.17.2 Accelerated ageing

Ten specimens shall be subjected\to acgelerated ageing as W
specified in 7.2. J

7.7.3 Conditioning

Specimens shall & conditioned as specified in 7.5.2.

774 Procedure

The film shall not be removed from| the conditioning
atmosphere for testing. Folding endurance shall be
determined using the MIT folding tester as described in
the literaturel 10]. The unheated and heated specimens shall
be tested alternately. The averages s]'nall be calculated
separately for the unheated and heated fijm.

7.8 Flexibility test for films greater than 0,18 mm in
thickness

7.8.1 Specimen preparation

Specimens shall be prepared as specifidd in 7.7.1 except
that only four specimens are required fof the unheated and
four for the heated film,

7.8.2 Accelerated ageing

Four specimens shall be subjected to acgelerated ageing as
specified in 7.2.

7.8.3 Conditioning

Specimens shall be conditioned as 5||)ecified in 7.6.2.

A time period of 8 h at the high humidity and 16 h at the
low humidity shall constitute one cycle.? The film shall be
subjected to 12 humidity cycles, after which it shall be
removed from the rack and the emulsion and any backing
layer examined for peeling, flaking, skidding or cracking.?2!

The film shall be examined under the same magnification
and lighting as normal for product use. During a weekend
interruption, the film shall be kept at 50%2°C and
11 £ 2 % relative humidity.

7.8.4 Procedure

The film shall not be removed from the conditioning
atmosphere for testing. The test apparatus shall be a3 mm
diameter mandrel made of polished metal, rigidly mounted
on a stand. The film shall be slowly bent 180° around the
mandrel, after which it shall be visually examined for
cracks or breaks. Two specimens shall be tested with the
film bent emulsion side out, and two with emulsion side in.

1) This can be most easily done by placing the samples in the high humidity jar in the morning and in the low humidity jar in the evening.

2) Films may sometimes exhibit small pinholes in the image after processing. These can be caused by dirt or dust on the emulsion surface at
the time raw film is exposed. The existence of such pinholes in the image prior to humidity cycling should be noted so that their presence does

not lead to faise interpretation of an adhesion weakness.
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