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Introduction

1ISO 3897:1997(E)

Photographic plates on glass or metal supports have beer
almost since the beginning of photography. They) ‘h
increasingly important as documentary and pictorial referen
archives, libraries, government, commerce and academia.

The stability and useful life of processed photographic plate
their physical and chemical properties, as well as on the co

in existence
ave become
ce material in

5 depends on
nditions under

which they are stored and used. ThisCUnternational Stangard provides

recommendations on proper storage ceonditions and practice
is difficult to distinguish between the various types of plates ¢
definitions (see 3.7 to 3.7.8) with~fespect to storage life, th
dations may be applied to all processed photographic plates.

The important storage elements affecting the preservation
photographic plates are.as follows:

relative humidity and temperature of the storage environ
hazards of-fire, water, and light exposure;

fungal growth;

eontact with certain chemicals in solid, liquid, or gaseouq
physical damage.

The extent to which relative humidity and temperature, or|
both, can be permitted to reach beyond recommended
producing adverse effects will depend upon the duration of

biological conditions conducive to fungal growth, and on the &
the atmosphere to the surfaces.

The term “archival” is no longer specified to express longevity
International Standards on image materials since it has been

s. Although it
overed by the
e recommen-

of processed

nent;

form;

variations of
limits without
exposure, on
\ccessibility of

or stability in
interpreted to

have many meanings, ranging from preserving information “fgrever”, which
is unattainable, to temporary storage of actively used materials.

This International Standard defines two levels of recommended storage
conditions: medium-term and extended-term. Medium-term storage
conditions can be used to preserve plates for a minimum of 10 years.
Extended-term storage conditions will prolong the life of all plates, even
those not optimized for permanence.

The space requirements and costs for establishing and operating the two
levels of storage conditions (medium-term and extended-term) differ
significantly. Furthermore, the specified limits of temperature and relative
humidity for both sets of storage conditions may not be realizable due to
budgetary constraints, energy considerations, climatic conditions, building
construction, etc. However, it must be recognized that temperatures and
relative humidities which are higher than the specified conditions will
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reduce the effectiveness of the storage environment. If such deviation is
unavoidable, the environmental conditions closest to the specified limits
should be provided. In any event, the best preservation of plates will be
attained with extended-term conditions.

The recommendations of this International Standard for processed
photographic plates encompass the following:

— storage enclosures, housing and rooms;

— atmospheric and environmental conditions;

— fire protection;

— handling|and inspection procedures.

This Internatipnal Standard does not pertain to means or methods for
protecting photographic plates against natural or man-made catastrophes,
with the exception of fire and its associated hazards; these are sufficiently
common to warrant inclusion of protective measures.
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Photography — Processed photographic plates — Storage

practices

1 Scopsg
1.1 This

handling and inspecting processed photographic plates having integral photographic-tayers and inten

purposes.

1.2 This|
defined in 3

No specifid
extended-t
protection

nternational Standard specifies dark storage conditions for, storage faeilities for and p

hternational Standard applies to black-and-white, silver-imagegelatin, processed photogra
T1.7.

distinction is made, other than the degree of care, between photographic plates for mg
brm storage. Recommendations for plate storage relate to materials, methods, conditions
hpplicable specifically to plates defined in the first\paragraph of this subclause. Howeve

recommen

toners, colgur plates and other historic photographic plates’defined in 3.7.2 to 3.7.8. It is not intende
assign a (seful lifetime to processed photographicplates stored in accordance with the specifig

Internation

1.3 Reco
photograpH

Although th

recommengled temperature and relative humidity ranges do overlap. If all three types of photographic

found in on
all material

1.4 This
and 3.2, re

ations may also be applied to lacquered and opaque plates, to black-and-white plates alte

| Standard.

mmendations for storage of photegraphic films are given in ISO 5466 and for storage
ic reflection print material in 1ISQ_6051.

ere is some variation in recommended storage conditions among these types of photogray

e collection or withirrone storage area, the temperature and relative humidity should be ¢
5 are stored within thé€ir recommended ranges.

nternationat-Standard applies to medium-term and extended-term storage conditions as
bpectively,

rocedures for
fed for record

phic plates as

edium-term or
and forms of
r, the storage
ed by dyes or
] to predict or
ations of this

of processed

hic materials,
materials are
hosen so that

defined in 3.6

2 Normq

The following standards contain provisions which, through reference in this text, constitute provisions of this
International Standard. At the time of publication, the editions indicated were valid. All standards are subject to
revision, and parties to agreements based on this International Standard are encouraged to investigate the
possibility of applying the most recent editions of the standards indicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.

ISO 5466:1996, Photography — Processed safety photographic films — Storage practices.

ISO 6051:1997, Photography — Processed reflection prints — Storage practices.

ISO 10214:

1991, Photography — Processed photographic materials — Filing enclosures for storage.
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3 Definitions

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

3.1 archival medium: A recording material that can be expected to retain information forever so that such
information can be retrieved without significant loss when properly stored.

NOTE — There is, however, no such material and it is not a term to be used in International Standards or system
specifications.

3.2 extended-term storage conditions:  Storage conditions suitable for the preservation of recorded information
having a permanent value.

3.3 fire-protgction storage facility: Facility designed to protect records against excessive temperatures, water
and other firgtfighting agents, steam developed by insulation of safes or caused by the extinguishing [of fire, and
collapsing striictures.

3.4 fire-resigtant vault: Vault as defined in appropriate national standards and regulations ([1,2] in annex J).

3.5 insulatefl record containers (Class 150):  Insulated record containers (Class 150) as defined in pppropriate
national standards and regulations ([3,4] in annex J).

3.6 mediumtterm storage conditions: Storage conditions suitable for the preservation of recorded |information
for a minimun of 10 years.

3.7 photographic layer: A sensitive coating that yields anvimage after exposure to radiant flux. Exposure is
usually followed by processing to generate the image.

3.7.1 photographic plate: A material consisting of“one or more radiation-sensitive layers coated|on a rigid
support, for example, of glass or metal, that yields awisible image.

3.7.2 albumen plate: A glass sheet bearing & silver halide/albumen layer which yields a visible image after
exposure and|processing.

3.7.3 ambrotype plate: A glass plate_tollodion positive, i.e. a glass sheet bearing a thin silver haligle/cellulose
nitrate layer yhich yields a visible(image after exposure and processing. The processed negative s(lver image
appears as a positive when backed by a dark field.

3.7.4 collodipn plate; collodion wet or dry plate: A glass sheet bearing a thin silver halide/cellulose nitrate layer
which yields g visible image after exposure and processing.

3.7.5 colour [screen‘plate: A glass sheet bearing a colour screen consisting of dyed elements in coptact with a
silver halide/delatin fayer which yields a visible image after exposure and processing.

3.7.6 ferrotype plate 1); tintype: An enamelled iron sheet bearing a thin silver halide/cellulose nitrate layer which
yields a visible image after exposure and processing.

3.7.7 gelatin plate; gelatin dry plate: A glass sheet bearing a silver halide/gelatin layer which yields a visible
image after exposure and processing.

3.7.8 lantern slide: A glass sheet bearing a silver halide/gelatin layer which yields a visible image after exposure
and processing. The image layer of lantern slide plates is usually protected with a cover glass, bound on all edges
with adhesive tape, as this type of plate is viewed by projection. Aloumen and colour screen plates are also found
as lantern slides.

1) Not to be confused with a thin metal sheet with a glossy surface upon which high-gloss photographic prints are dried.
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3.8 storage container:

3.9 storage enclosure:

1ISO 3897:1997(E)

A box or can used to store plates.

sleeves, albums, mats, cartridges or cassettes.

Any item in close or direct contact with recording material such as folders, envelopes,

3.10 storage housing: A physical structure supporting materials and their enclosures. It may consist of drawers,
racks, shelves or cabinets.

4 Photo

Processed|photographic plates require protection against all types of physical damage such as scratc
fingerprints|, breakage, etc. Filing enclosures and containers provide physical protection that minimizs
such damape. Processed photographic film and prints shall not be stored within the same enclosure o
photographic plates. Different types of photographic plates shall not be stored together within the samg

container,

Enclosures

shall not b¢ stored in a flat or horizontal position since those on the bottom may be put under exces

Plates mag
since such

If unprotected plates are stored in contact, they shall be oriented withxthe emulsion side against the

emulsion a
grooved, m

For maxim
storage.

4.1 Indiv

All enclosu
includes en

Processed
albums mal

suitable inglividual envelopes.(Seamed or seamless types), sleeves or folders (see annex H) to e

protect the

Suitable p
polypropyld

Glassine efnvelopes and chlorinated, nitrated or highly plasticized sheeting shall be avoided.

graphic plate housings: storage enclosures and containers

ut instead shall be segregated by type (see definitions in 3.7.2 to 3.7.8).
and containers shall be designed to permit vertical storage of plates,festing on one long
e from 19th century glass are especially vulnerable to stress-relatéd fractures when store
glass usually is not flat.

gainst emulsion. However, plates with very fine-grain ifdages should never be stored in (

ultiple-plate containers of the type described in 4.2.

Lm storage life, processed photographic plates-Shall be in a clean condition before they

dual enclosures

Fes used for medium-term and exténded-term storage shall meet the requirements of IS
closures that are in direct contact or in close proximity to the plates.

photographic plates may-be stored in envelopes or sleeves, file folders, folding carto
fe from paper or plastic which meet the requirements of ISO 10214. Individual plates shoul

plates against mecthanical damage and to facilitate identification and handling.

astic enclosure materials are uncoated polyester (polyethylene terephthalate), poly]
ne. Otherplastics may be satisfactory, but there has been no extended experience with s

hes, abrasion,
BS Or prevents
r container as
b enclosure or

edge. Plates
Sive pressure.
d horizontally,

pack side, not
ontact, but in

are placed in

D 10214. This

ns, boxes, or
d be placed in
kclude dirt, to

ethylene and
Lich materials.

The adhes

vé_used for seams and joints shall also meet the requirements of ISO 10214. The filing €

nclosure shall

be so constructed that the seam or joint will be at the edge of the enclosure and not in contact with the image layer.
Adhesives that are suitable for use with paper include photographic-quality gelatin, some acrylic and polyvinyl
acetate adhesives, pure starch paste and methyl cellulose.

4.2 Multiple-plate containers

Container materials should be metals, plastics or paperboard, meeting specifications in ISO 10214. The storage
container materials shall be non-corrodible. Materials made of wood, pressed-board, hardboard, particle-board and
other natural materials shall be avoided because they may contain oxidizing materials which may attack the silver
image (see annex G). Finishes on metal containers shall meet the criteria listed in clause 5 for metal storage

housings.
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There are two types of multiple-plate containers, both of which are available in commonly used plate dimensions:

1) standard document-storage containers for vertical storage of plates filed in contact with each other or a spacer
material,

2) containers having grooved, parallel tracks for holding the plates apart in fixed, vertical positions.

The first type of container must be designed to permit and maintain vertical plate storage on one long edge, as well
as allowing insertion and removal of plates without damage. This requires that the inner dimensions of the container
are only slightly larger than the plate size and that the strength and rigidity of the container are commensurate with
the weight of a full complement of plates. Rigid paperboard inserts or filler pieces meeting the requirements of
ISO 10214 can be used to ensure that plates are kept upright and to prevent them from rubbing against each other.

The second t

pe of container shall be used when plate-to-plate contact must be avoided, as in the ca:

e of plates

having a very
Such containg

The grooves
the plates ver

5 Storage

Processed pH
cabinets, in

housings for
be placed so
shelving or c3
wall studs as

The materials
inert, for exa
powder coatin
of their combl

The finish on
deleterious ef
plasticized re
peroxides, so
have been pd

fine-grain image or when plates are not protected by either individual enclosures or & g
rs normally are lined on the bottom and sides of the interior with inserts that have parallel d

nave a U- or V-type cross-section to restrict contact at the extreme edges of the'\plates w
ical.

housings

otographic plates should be stored in closable storage housings suchs as vertical filing
storage cabinets with tightly fitting doors, or inside closed.‘containers on open shelvg
hotographic plates should be designed to bear a heavy weight load. Plates or plate contai
that their weight is centred on the shelving or inside the.drawer, thus minimizing the tend
binets to topple over due to uneven weight distribution; Storage housings may be bolted tq
hn added precaution to secure against the danger ofdipping over.

used in the fabrication of storage housings should be non-combustible, non-corrosive and
mple, anodized aluminium, stainless steel, -or* steel finished with a non-plasticized synt
g. Wood, pressed-board, particle-board, plywood and other such materials shall be avoide
stible nature and the possibility of theirproducing active deteriorating agents as they age.

the storage housing materials should be durable and should not contain substances that
ect on the stored plates. Adverse effects may be produced by finishes containing chlorinat
5ins, or by solvents off-gassing from freshly applied finishes. Paints used on cabinets n
vents and other contaminants for up to three months after being applied. Metal housing m
wder-coated (a solvent-free finish process in which electrostatically applied resin particle

by heat), or ¢

When air thgt is temperatures~and humidity-conditioned is supplied to storage housings, adequate
circulation must be provided to all shelves and drawers holding plates or their containers to ensure
uniform tempprature andjrelative humidity conditions. Storage housing located in rooms that are p

binets made from stainless steel or anodized aluminium, are recommended.

over glass.
rooves.

hile holding

drawers or
s. Storage
ners should
ency of the
floors and

chemically
hetic resin-
d, because

can have a
ed or highly
ay give off
hterials that
5 are fused

interior air
proper and
roperly air-

conditioned ip accordance with 7.1 shall be vented to permit adequate air circulation within the interior of the
housing.
Such openings(shall not interfere with the requirements for fire-protection storage or water protection.

Photographic reflection prints and film may be stored within the same storage area as processed photographic
plates. Magnetic tapes and optical disks shall not be stored within the same storage area or housing as

photographic

5.1 Drawer

plates due to possible deleterious effects of off-gassing during storage.

cabinets

Structurally reinforced, modified office-type filing cabinets with drawers are suitable for storing individual plates
when the following handling precautions are observed:

1) care is taken to avoid uneven weight distribution and potential toppling of the cabinet when the upper drawers
are opened all the way;

2) drawers are opened and closed slowly and smoothly to avoid jostling the plates inside.
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The drawers should be flat-bottomed and the vertical height of the drawer should be slightly larger that the vertical
dimension of the plates. Drawers should be fitted with rigid vertical dividers which are the same height as the plates.
Dividers should be fixed at appropriate intervals, e.g. 2,5cm to 5 cm and not more than 10 cm. In addition to
supporting the plates, the dividers minimize movement of plates during retrieval and filing and relieve pressure on
plates located at the end of rows. Plates should be grouped by size and shall be filed vertically in the drawers, in
one or more parallel rows depending on the plate size. Rows should be divided by suitable partitions. If drawers are
not fitted with rigid dividers, containers can be used as a means to group plates within compartments in order to
minimize jostling, and as an aid to organization and filing.

Structurally reinforced drawer-type cabinets are also recommended for storing plate containers as described in 4.2.
Containers should be filed in a single layer, i.e. not stacked on each other. Care should be taken to ensure that
containers do not tip over when other containers are removed during use.

5.2 Shelying and cabinets

Multiple-plgte containers may also be stored on open-sided shelving or racks, or in dooritype cabinets equipped
with shelvijg or racks. The spacing between shelves should allow safe retrieval and filing-of containefs. Containers
should be filed in a single layer, i.e. not stacked on each other, with the plates griented vertically] The shelves
should be diivided by partitions, arranged to accommodate several containers, to.keep the containers jupright during
retrieval and refiling. Care should be taken to ensure that containers do not ‘tip*over when other gontainers are
removed d{iring use.
Door-type

Cabinets with shelving may be used for storing individual<plates. Shelves should be fifted with rigid

vertical div]
2,5cmto §
plates durin

ders which are the same height as the plates. Dividersishould be fixed at appropriate
cm and not more than 10 cm. In addition to supporting.the plates, the dividers minimize
g retrieval and filing and relieve pressure on plates |oecated at the end of rows. Plates shou

intervals, e.g.
movement of
Id be grouped

by size and filed vertically.

6 Storage rooms

6.1 Medi(rm—term storage rooms

Rooms and areas used for plate storage should be located in the same area as rooms containing
inspection |and viewing of the photographic plates. Good housekeeping is essential. Walls and
conditioned spaces shall be desighed to prevent condensation of moisture on interior surfaces ang

especially dluring periods of low-exterior temperatures when the walls may be cooled below the dew-pq

provisions for
enclosed air-
| within walls,
int of the air.

lers and from
ork areas for
ommended in

Provisions
the steam
plate recor
7.1 are ma

shall be made,against damage of photographic plates by water from floods, leaks, sprink
released frammasonry walls during a fire. A special storage room separated from the v
s of medium-term interest generally will not be required, provided that the conditions reg
ntained:

6.2 Extended-term storage rooms

For extended-term storage, the requirements specified in 6.1 shall be met. The value of processed photographic
plates kept for long-term purposes makes it advisable to provide a storage room or vault separate from medium-
term storage facilities, temporary storage facilities, offices or work areas.

7 Environmental conditions

The recommeded relative humidity and temperature conditions given in table 1 shall be maintained either within
individual storage housings or within storage rooms containing such housings.
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7.1 Temperature and humidity specifications for storage

(see annexes B, C and D)

Table 1 — Maximum temperatures and average relative humidity ranges for storage

©1SO

Process Medium-term storage Extended-term storage 1)
Maximum Relative Maximum Relative
temperature 2 humidity range 2) temperature 3) humidity range 3)
°C % °C %
B + W silver 25 20-503) 18 30-403)

1) Formerly known as “archival storage”; see introduction. For storage of historic still-photographic

red
2)

+ 5
thg

3)
cy
a 2
the

ords, see annex D.

For medium-term storage, the cycling of temperature and relative humidity shall be no greater-than

°C or + 10 % respectively over a 24 hour period. The moisture content in plates shall not be\greate
n the moisture equilibrium with these relative humidities.

For extended-term storage, a set temperature and relative humidity level should-be)chosen. Thg
ling of temperature and relative humidity shall be no greater than + 2 °C or + 5 % respectively ove

se relative humidities.

4 hour period. The moisture content in plates shall not be greater than the moisture equilibrium with

h

-

The rates of
relative humig
moisture deps
may promote
edge) from th
charges, caus

7.1.1 Medium-term storage environment

The maximury
preferable (se
specified limit

The relative H
shall be no gr
20 % to 30 %
layer to contra

7.1.2 Extend

degradation and the potential for physical problems due to.Storage at low temperature

endent at relative humidities above 40 %. However, prolonged exposure to very low relati
contraction or distortion of the photographic layer and potential lifting or frilling (delamin
e plates. Gelatin dry-plate emulsion layers having.lJow moisture content tend to develop ¢
ing attraction of dust which can lead to abrasion.

N temperature for medium-term storagé shall not exceed 25 °C, and a temperature beld
e table 1). Some temperature fluctuation is allowable as long as the relative humidity stay
5. Cycling of temperature shall not-be greater than + 5 °C over a 24 hour period.

umidity of a medium-term ;storage environment shall not exceed 50 %. Cycling of relati
bater than = 10 % overa 24 hour period. Storing plates at the lowest relative humidity in thi

may exacerbate existing physical damage such as flaking or delamination by causing th
\Ct as moisture is€xtracted from the emulsion (see annexes B and D).

ed-term storage environment

The maximur
fluctuation is

N temperature for extended-term storage shall not exceed 18 °C (see table 1). Some t
llewable as long as the relative humidity stays within the specified limits. The variation of t

and/or low

ity with photographic plate materials are currently not well-known. Glass decomposition rates are very

ve humidity
htion at the
lectrostatic

w 20 °C is
5 within the

e humidity
5 range, i.e.
e emulsion

Pmperature
emperature

shall not be gleater than + 2 °C over a 24 hour pprind

The relative humidity of an extended-term storage environment shall be a set point within the recommended relative
humidity range of 30 % to 40 %. The variation of relative humidity shall be no greater than +5 % over a 24 hour
period (see annexes B and D).

When processed photographic plates are handled infrequently, stability may be increased by conditioning and
storing the plates in equilibrium with air at the lower end of the recommended relative humidity range. This may be
accomplished by conditioning plates in a suitable conditioning cabinet before placing them in sealed containers or
storage housings. If plates are accessed and used at a relative humidity above 40 %, they should be reconditioned

to the storage

relative humidity before they are returned to sealed containers or storage housings.

The useful life of the support and image layers of photographic plates, as well as that of all other types of

photographs,

can be enhanced by storage at low temperature.
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There are two types of cold-storage “systems”: one in which the room or vault is cooled without relative humidity
control, and one in which the temperature and relative humidity are regulated and controlled to set conditions. The
first is a less expensive installation than the second, but requires that photographic materials be sealed in vapour-
and moisture-proof foil bags prior to being placed in the low-temperature storage conditions. However, glass plates
cannot be sealed easily in foil bags without puncturing the bag or physically endangering the plate during the
procedure. Furthermore, the foil bags prevent the plates from resting properly on their edges in a vertical position
during storage. Therefore, low-temperature storage areas for use with photographic plates should have regulated
and controlled relative humidity and temperature so that the use of foil bags is not necessary.

When containers are moved from low-temperature storage into work areas, they must be allowed to equilibrate with
the higher room temperature before opening, in order to prevent moisture condensation on the surfaces of the
enclosed photographs. This requires longer warm-up times with photographic plates than with films or papers,
because the he i i aphic su

The benefif of low-temperature storage is reduced dramatically when plates are taken out frequer
extended periods of time into higher temperature environments.

tly and/or for

Therefore, |f a plate is accessed (or anticipated to be accessed) from cold storage more than ten time
extended periods of time, copy prints or negatives of the plates should be made.

5 a year or for

7.2 Envifonmental conditioning requirements

Properly c@ntrolled air-conditioning may be necessary for maintaining relative humidity and tempera(llque within the
limits specfified, particularly for extended-term storage where the requirements are more stringent than those for
medium-tefm storage. Slightly positive air pressure should be maintained within the storage room| or vault. Air-

conditionin
be constru
regulations
appropriate
from intern
containers

Automatic
has been
refrigeratio
as chemica
capable of
specified in
location, th

Humidification is necessary jf the prevailing relative humidity is less than that recommended in 7.1 0

photograpH
the base,

controlled |
serious dar

) installations and automatic fire-control dampers in duetsyearrying air to or from the storg
cted and maintained on the basis of recommendations, contained in appropriate national s
([5, 6] in annex J). They shall also follow recomfendations for fire-resistant file rooms

ge vault shall
tandards and
contained in

national standards and regulations ([1, 2] in annex J). Masonry or concrete walls may felease steam

plly bonded water when heated in a fire. A vapour barrier is required for such vaults, g
shall be used.

tontrol systems are recommended and-they shall be checked frequently with a reliable hyg
roperly calibrated. Where air-conditioning is not practical, high humidities may be lowere
n-type dehumidifiers and controlled with a humidistat set at the desired humidity level. Des
iy pure silica gel, may be used provided they are enclosed within units equipped with fil
removing dust particles 0,3-m in size and larger, and are controlled to maintain the rel
7.1. Dehumidification may be required in storage areas such as basements and caves. Be|
by have inherently low temperatures and frequently exceed the upper humidity limit.

ic plates in activefiles suffer physical damage, such as flaking or delamination of the im3
due to increased brittleness or dryness at lower relative humidities. If humidification
umidifier sheuld be used. Water trays or saturated chemical solutions should not be used K
ger of over-humidification.

r else sealed

ometer which
i by electrical
iccants, such
ters (see 7.3)
Ative humidity
cause of their

r if processed
ge layer from
s required, a
ecause of the

7.3 Airp

rity  (see annex E)

Solid particles, which may abrade film or react with the image, shall be removed by mechanical filters from air
supplied to housings or rooms used for extended-term storage. These mechanical filters should preferably be of the
dry-media type having an arrestance rating of not less than 85 %, as determined by tests contained in appropriate
national standards and regulations ([7, 8] in annex J). Filters shall be of a non-combustible type, meeting the
construction requirements of appropriate national standards and regulations ([8, 9] in annex J).

Gaseous impurities such as sulfur dioxide, hydrogen sulfide, peroxides, ozone, ammonia, acidic fumes, and nitrogen
oxides cause deterioration of the plate base or degradation of the image in some plates. They can be removed from
the air by suitable washers or absorbers. Where practical, storage of processed photographic plates in sealed
enclosures, containers and storage housings in accordance with clauses 4 and 5 will afford adequate protection.

Since paint fumes may be a source of oxidizing contaminants, photographic plates should be removed from either an
extended-term or medium-term storage area for a 3 month period when the area is freshly painted.
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8 Fire-protection storage (see annex F)

Enclosure materials for fire-resistant storage shall be sufficiently fire-resistant that they will not ignite or develop
reactive fumes after heating for 4 h at 150 °C in the package that is to be stored. Many enclosure materials will melt
or become badly distorted at this temperature. Enclosures shall not be used that deform or melt to the extent that
the photographic contents cannot be removed from the enclosure or are themselves permanently deformed.

For protection against fire and associated hazards, processed photographic plates shall be placed in closed
containers in either fire-resistant vaults or insulated record containers ([3, 4] in annex J). If fire-resistant vaults are
used, they shall be constructed in accordance with recommendations contained in appropriate standards and

regulations ([1, 2] in annex J), with particular care taken for protection from steam.
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Annex A
(informative)

Distinction between storage (record) copies and work (reference) copies

The distinction between processed photographic plates that are intended for storage and those intended for use has
not always been clear. Work or reference copies, or copies for use, are the predominant photographic copies found
in archives, record centres, libraries and museum collections. Their value lies in their being available for ready
reference. However, as a result of this use, they are subjected to physical damage such as breakage, fractures,
abrasions, fingerprints, contamination with foreign materials, and exposure to excessive light and temperatures.
Such refergnce copies may become moisture-conditioned to the conditions of the working area, which may be quite
different frgm the storage area where they are filed. In fact, physical imperfections such as flaking'ar delamination of
the emulsipn layer can occur in reference copies if they are not reconditioned to the moisture’ conditions of the
storage area. It is evident that reference copies are not suitable for long-term preservation; they s$hould not be
considered|as storage (record) copies.

Where thefe is a need for extended-term storage of processed photographic plates having a permanent value,
duplicates should be prepared for reference use. These duplicates should be kept.ifva collection area separate from
the one in which the original storage (record) copies are stored. Original storage (record) copies shpuld meet the
appropriatd ISO requirements for the photographic material used and, should be stored according to the
recommengations of the appropriate International Standard. Original starage (record) copies will o¢casionally be
looked at, ptherwise the need for keeping these records is pointless. However, the use of storage (fecord) copies
should be Infrequent. If plates are handled more than 10 times in aifetime, duplicates or work (refegrence) copies
should be produced for use. Plates which have fractures or flaking” emulsions should be duplicatefl immediately
since evenfone use may exacerbate the existing damage.
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Annex B
(informative)

Humidity during storage

Relative humidity which is appreciably beyond the limits specified in this International Standard can have a very
deleterious effect on processed photographic plates. Both the extremes of low and high humidity should be avoided.

Prolonged exposure to conditions above 60 % relative humidity will tend to damage or destroy the gelatin emulsion
layers due to the growth of fungus, and will eventually cause the emulsion to stick to other surfaces such as storage
enclosures. Exposure to high humidity will also accelerate any effects of excess residual silver [halide and
processing chlemicals (e.g. thiosulfate) on the stability of silver images and will impair the stability’of 'dye images.
High relative humidities can accelerate degradation of the plate base.

Storage at loyw humidity not only inhibits fungal growth, but also reduces the rate of chemical’degradat{on. Recent
investigations| have shown markedly improved emulsion stability when the storage humidity is reduced below 50 %
relative humiglity. However, low relative humidity exposure can result in high emulsion contraction which may
produce cracking or delamination. Also, low relative humidities can cause emulsion. birittleness which makes plates
more suscepiible to physical damage such as cracking during handling and ,can exacerbate existing physical
problems such as flaking or delamination that plates may have already.

10
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Annex C
(informative)

Temperature during storage

Continuous temperatures above approximately 38 °C may permanently embrittle and deteriorate emulsion layers of
processed photographic plate and may accelerate the fading of dye images. Consistent exposure to dry heat
promotes contraction or distortion of the photographic layer.

Although gelatin emulsion layers become more brittle at low temperatures (below 0 °C). flexibility is restored upon
return to ropm temperature. Brittle emulsion layers on photographic plates are susceptible to physieal{damage such
as cracking and delamination during handling; therefore, plates should be handled carefully at lower temperatures.
Storage temperatures which are below the dew-point of the air in the area for use may cause moisture
condensatipn upon plate surfaces unless the container and contents are brought above the'\dew-point temperature
before rempval of the plates. The required warm-up time might amount to several hours;depending pn the size of
the packaggd plates, the relative humidity, and the temperature differential.

An importgnt aspect of temperature is its effect on relative humidity. Low storage temperatures may raise the
relative humidity if the storage area is not humidity-controlled. This may cauSe conditions beyond the range of
recommengled humidities for proper storage; in such a case, sealed containgrs must be used.

11
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Annex D
(informative)

Historic records for still photographic plates

©1SO

In cases where historic photographic records are stored, care should be exercised when choosing the relative
humidity level so that items in poor condition (those with flaking, frilling or delaminating emulsion) are not physically
stressed by low relative humidities in the range of 20 % to 30 %. Cycling between low relative humidity areas and
higher relative humidity areas can exacerbate existing problems.
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Annex E
(informative)

Air-entrained and gaseous impurities

897:1997(E)

When dust and other air-entrained solid particles are deposited on photograpic plates, they may interfere with
legibility and produce scratches. Reactive types of dust may cause fading or staining of the image layer. Gaseous
impurities such as sulfur compounds, ozone, peroxides, ammonia, paint fumes, and other active compounds may
cause deterioration of the base and photographic image. The most frequently encountered impurities, especially in
urban and _industrial atmospheres, are car exhaust fumes, nitrogen oxides, sulfur dioxide and ozone; small

concentratipns of these pollutants are likely to produce detrimental effects on photographic materi

sulfide is a
in air-cond
responsiblé
of coloured

Suitable mpans for the removal of gaseous impurities are available, such as air Wwashers operatin

water for th
sulfide. The

compound that is very reactive with photographic-silver images, even at low concentration
for the local oxidation of image silver in fine-grain plates, which causes the formation of m

colloidal silver and contributes to silver mirroring.

e elimination of sulfur dioxide and activated charcoal for the adsorption/of sulfur dioxide
se methods require consistent control and, in the case of activated carbon, expert process

hls. Hydrogen
5; it can occur

tioners or washers containing decomposed biological slime. Oxidizing gases, such-as peroxides, are

nute deposits

j with treated
and hydrogen

ng.

13


https://standardsiso.com/api/?name=9086363832f8b82672063eb3f3df9a19

