INTERNATIONAL
STANDARD

ISO
18920

Second edition
2011-10-01

Imaging materials — Reflection pr
Storage practices

nts —

Matériaux pour I'image — Tirages pat téflexion — Directivgs pour

l'archivage

_ Ref
= — ISO

erence number
18920:2011(E)

©1S0 2011


https://standardsiso.com/api/?name=997ccf183cb7c9adddf4abc981b284e3

ISO 18920:2011(E)

COPYRIGHT PROTECTED DOCUMENT

© 1SO 2011

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO’s
member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 4122749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © SO 2011 — Al rights reserved


https://standardsiso.com/api/?name=997ccf183cb7c9adddf4abc981b284e3

ISO 18920:2011(E)

Contents Page
oY =T o SR iv
L0 o T [T o) TSRS \'
1 £ o7 oo - S 1
2 NOIMALtIVE FEFEIENCES ... ..ottt ettt 2
3 Terms and definitioNs ... ...ttt 2
4 Enclosures and CONtAINEIS ... ...ttt ettt 3
5 Storage hOUSINGS ........ccooiiiiiiii et 3
6 StOrage FOOMIS ...ttt (e e e 4
6.1 Medium-term sStorage roOMS .............ooiiiiiiiiicie e (i e et 4
6.2 Extended-term storage roOMS ..o e e 4
7 Environmental conditions..............c.ccoooiiiii N 4
71 Temperature and humidity specifications for storage ............c.cccc... )i 4
7.2 Environmental conditioning requirements.................ccoccooiiicn S 7
7.3 | 1T /RS U SSSSSSRSR SRS 8
7.4 Light, use, and display ..............cocooiiiiiiiiiiiiiiiiceeedlpe e Tt 8
8 Fire-protective storage..............cccoooiiiiiiiii et DN e 9
9 Print identification, handling and inspection.............so0 e 9
9.1 IdentifiCation ........ ... g N s 9
9.2 Handling ... ..o O T e 9
9.3 1= o 7= o2 £ o) o O SRS SR 9
Annégx A (informative) Humidity during storage ..; s . ..o e 1"
Annjx B (informative) Temperature during storage ... 12
Anngx C (informative) Temperature/relative humidity relationship ..................cocooi Js 13
Annex D (informative) Distinction between originals and copies made for active use............}................ 14
Annjx E (informative) Air-entrained and gaseous impurities.................cccooiiiiiiii 16
Anngx F (informative) Fire proteCtion ..o e 17
Annex G (informative) Silver’and colour image degradation.....................cooooiiiiiin 18
Anneéx H (informative) ‘Cold storage practiCes................cooooiiiiiiiiiiiii et e 19
Annex | (informative) Print stability ... e 20
L= T] o T oo T ir= 0] £ 3V A S NN VR 22
© SO 2011 — Al rights reserved iii


https://standardsiso.com/api/?name=997ccf183cb7c9adddf4abc981b284e3

ISO 18920:2011(E)

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 ISO, 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.
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adopted by
International
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Introduction

This International Standard is one of a series of standards dealing with the physical properties and stability of
imaging materials.

Photographic and other reflection prints, including hard-copy output from digital imaging systems, have
become increasingly important as documentary and pictorial reference material and art for consumers, as well
as in archives, libraries, government, commerce, museums and academia. This has focused attention on the
importance of preserving such materials to ensure their longest possible life.

The stability and useful life of reflection prints (hereafter referred to as prints) depend on their physical and
chemical properties, as well as on the conditions under which they are stored and used. This|International
Stanglard provides recommendations on proper storage conditions and practices.

The important elements affecting the useful life of prints during storage are as follows:
a) relative humidity and temperature of the storage environment;

b) hazards of fire, water and light exposure;

C) ngal growth and other micro-organisms;

d) ¢ontact with certain chemicals in solid, liquid or gaseous form;

e) physical damage;

f)  proper processing;

g) énclosures and containers in contact with the print material.

The éxtent to which the relative humidity and temperature of the storage environment, or variafions of both,
can He permitted to reach beyond recommended)imits without producing adverse effects will depgend upon the
durafjon of exposure, biological conditions conducive to fungal growth and the accessibility of thg atmosphere
to the print surfaces.

The ferm “archival” is no longer used to express longevity or stability in International Standards on imaging
matefials since it has been interpreted to have many meanings, ranging from preserving documents “forever”,
which is unattainable, to tempgrary storage of actively used materials.

This |nternational Standard'defines two levels of recommended storage conditions: medium term and extended
term |Medium-term storage’conditions can be used to preserve information for a minimum of 10 years. Extended-
term [storage conditions-can be used when it is desired to preserve information for as long as pdssible; these
cond|tions will proleng the life of all prints, even those not optimized for permanence.

The gpace reguirements and costs for establishing and operating the two levels of storage conditipns (medium
term pand extended term) differ significantly. Furthermore, the ability to maintain specified limits of temperature
and relative humidity for both sets of storage conditions can be limited due to budgetary constrpints, energy
considerations _ climatic conditions building construction etc However any deviation from {he specified
conditions will reduce the effectiveness of the storage environment. If such deviation is unavoidable, it is
advisable to select the lowest possible storage temperature that can be maintained. In any event, the best
preservation of prints will be attained with extended-term storage conditions.

This International Standard does not address the various strategies to upgrade substandard environments.
However, institutions with substandard environments and restricted budgets can plan for the improvement
of these environments as resources allow by judicious use of air conditioning, dehumidifiers (or humidifiers),
air circulation and filtration. Although practicalities might force compromises, any improvement in poor
conditions will add to the longevity of materials, even if they do not attain the life expectancies possible with
the environments recommended in this International Standard. The subject of basic air conditioning principles,
the various options and associated costs are outside the scope of this International Standard. There are many
references on this subject.

© 1SO 2011 — All rights reserved \%
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of traditional paper collections is not within the scope of this International Standard. However,

many archives containing mixed recording media also include such collections. Archivists are encouraged to
review the appropriate standards for those materials specified in ISO 11799 and in the International Standards
listed in Clause 2.

The recomm

— storage

endations of this International Standard for the storage of prints encompass the following:

enclosures, housing and rooms;

— atmospheric and environmental conditions;

— fire protection;

— handling and inspection procedures.

With the excmption of fire and associated hazards that are sufficiently common to warrant inclusion of protective

measures, t
reflection pri

is International Standard does not pertain to means or methods for protecting-photographic
hts against natural or man-made catastrophes.

It is understgod that the archivist of a multiple media collection might be forced to limit'the number of stprage

environment
legal require

media archives and recommendations for their storage are addressed in ISQ/18934.

5 that can be provided. This compromise might be based on the valugyphysical size, quaniity or
ments to maximize life expectancy of some collections relative to ‘others. The issues of mixed

Vi
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Imaging materials — Reflection prints — Storage practices

1 Scope

This International Standard specifies dark storage conditions, storage facilities and procedures for the handling
and inspection of reflection prints of all types and sizes.

This |nternational Standard is applicable to prints on the following opaque supports:
a) fibre-base paper;

b) RC (resin coated) paper;

c) pigmented and other types of plastic supports, e.g. polyester, cellulose acetate;
d) fabric, e.g. canvas, linen.

This |nternational Standard is applicable to the following processed black-and-white silver gelatirje prints:

1) wet-processed, including those that have been chemically treated to improve the permgnence of the
silver image and/or to modify its colour, e.g. with gold;selenium or sulphur formulations;

diffusion transfer, e.g. Polaroid and Fuji Photo Fildtinstant prints?);

[ NEY
~

3) stabilization-processed (which contain the:silver image as well as invisible, chemicdlly stabilized
silver halides).

This [International Standard is applicable to the following processed multicolour and monochrome colour
photagraphic prints:

i) chromogenic, washed andstabilized;
i) silver dye bleach;

iii) dye transfer;

iv) diffusiondransfer, e.g. Polaroid and Fuji Photo Film instant prints!), peel-apart or integral;
v) pigmehied gelatine, e.g. carbon, carbro.

This [nternational Standard is applicable to black-and-white and colour prints made with the following systems:

— erMmal dye transfer (commonly referred to as dye sublimation);

— t{hermal wax transier,

— electro-photographic;

— dye and pigmented ink jet;

— swellable and porous-coated media supports;

— diazo.

1) Polaroid and Fuji Photo Film instant prints are examples of suitable products available commercially. This information
is given for the convenience of users of this International Standard and does not constitute an endorsement by ISO of these
products.

© 1SO 2011 — Al rights reserved 1
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Recommendations for storage of photographic films and storage of processed photographic plates are given

in ISO 18911

and 1ISO 18918 respectively.

This International Standard is applicable to medium-term and extended-term storage conditions, as

defined in C

2 Normat

lause 3.

ive 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 a

v amendments) applies

ISO 18902,
ISO 18916, In

3 Terms

For the purp
31

maging materials — Processed imaging materials — Albums, framing and storage material

haging materials — Processed imaging materials — Photographic activity test for enclo$ufe maf

and definitions

bses of this document, the following terms and definitions apply.

extended-tgrm storage conditions

storage cong

3.2

fire-protecti
facility desig
against stear

3.3
fire-resistari
fire-resistant

NOTE S

3.4
insulated re
insulated red

NOTE S¢

3.5
life expecta
LE
length of tim

itions suitable for the preservation of recorded information which has permanent value

ve storage
hed to protect records against excessive temperatures, water and other fire-fighting agentg
h developed by insulation of safes or caused by, the extinguishing of fires and collapsing strug

t vaults
vaults as defined in appropriate natiofial standards and regulations

e References [9] and [17].
icord containers (Class'150)
ord containers (Class (150) as defined in appropriate national standards and regulations

e References [7] and [12].

ncy

e that information is predicted to remain in an acceptable state when placed in a syste

h

b

erials

, and
tures

b at

21 °Cand 5(P %HRH

NOTE

In the past, the term “archival” was used to define material that could be expected to preserve images forever,

so that such images could be retrieved without significant loss when properly stored. However, as no such material
exists, this is now a deprecated term and is no longer used in International Standards for imaging materials or in systems
specifications.

3.6
medium-term storage conditions
storage conditions suitable for the preservation of recorded information for a minimum of 10 years

3.7
storage container
box or can be used to store prints
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storage enclosure
any item in close or direct contact with recording material, such as folders, envelopes, sleeves, albums and mats

3.9

storage housing

physi

NOTE

cal structure supporting materials and their enclosures

This can consist of drawers, racks, shelves or cabinets.

4 Enclosures and containers

All er
of IS
contd
carto
expo
be eX

Gend
supp
mour
presq

Multi
sides

Suita
dens
expe
shall
dime

closures and containers used for medium-term and extended-term storage shall meet the
D 18902 and ISO 18916. This includes enclosures and containers that are in either-dire
ct with the prints. Prints may be stored in envelopes or sleeves of paper or plastic; file fo

sure. Prints that are prone to light-induced fading, especially diazo and some*colour proces
posed at all.

brts to minimize slumping and curling. Prints 28 cm x 36 cm or largershould be stored horizoj
ted on rigid supports. Stacks of horizontal prints should be |gs$ than 5 cm high to prevd
ure on prints at the bottom.

ble prints, stored within an enclosure or container, shallbéyoriented with the emulsion sides
, hever emulsion against emulsion.

ble plastic enclosure materials are uncoated paolyester (polyethylene terephthalate), polys
ty polyethylene and polypropylene. Other plastics may be satisfactory, but there has been
fience with such materials. Glassine envelopes and chlorinated, nitrated, or highly plastici

hsionally stable when exposed to hightrelative humidity, although it may meet the other

specified in ISO 18902 and pass the photagraphic activity test.

Micrd

climates (sealed enclosures _or.cabinetry) shall be used where needed in order to maintai

mois{ure content of the prints whetre humidity control is inadequate in storage rooms or where cold s

and
A var
in Ta

nits do not have humidity econtrol, and to protect against gaseous and solid atmospheric ¢
iety of sealed vapour-proof housings, containers and cabinetry can provide this protection (
ble 1, 7.1.3.2 and Annéx H).

The g@dhesive used-for seams and joints shall also meet the requirements of ISO 18902 and IS(

filing
contg
acryl

For n

enclosure shall be constructed so that the seam or joint will be at the edge of the enclosu
ct with theimage layer. Photographic-quality gelatine, modified and photographically inert
c and_polyvinyl acetate adhesives and methyl cellulose are suitable adhesives for use with

naximum life, prints shall be in a clean condition before being placed in storage and shall

requirements
ct or indirect
ders, folding

hs, boxes and albums, or may be matted. Prints shall be protected from unnecessary yse and light

ses, shall not

rally, prints smaller than 28 cm x 36 cm in size may be stored vertically,but shall be placed etween rigid

ntally, unless
nt excessive

against back

tyrene, high-
no extended
red sheeting

be avoided. Specifically, cellulose nitrate-and polyvinyl chloride are not acceptable. Glassine is not

requirements

h the desired
torage vaults
pntaminants.
s discussed

D 18916. The
re and not in
starch, some
baper.

be inspected

perio

m ITRET) o o —a-a
1Cdlly tuierediet, a5 OUtimneu T J.o.

5 Storage housings

Prints shall be stored in closable storage housings such as drawers or cabinets, in storage cabinets with tightly
fitting doors, or on open shelves when enclosed inside containers. The storage-housing materials shall be
non-combustible, non-corrosive, and chemically inert, e.g. anodized aluminium, stainless steel or steel with
a non-plasticized synthetic resin-powder coating. Wood, pressboard, particle-board, plywood and other such
materials shall be avoided because of their combustible nature and the possibility of their producing active
deteriorating agents as they age.

The finish on the storage housing materials shall be durable and shall not contain substances that can have a
deleterious effect on the stored prints. Finishes containing chlorinated or highly plasticized resins, or solvents

© 1SO 2011 — All rights reserved
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giving off gas from freshly applied finishes can adversely affect the image and base layers on prints. Paints used
on cabinets may give off peroxides, solvents and other contaminants for up to three months after application.
Cabinets made of stainless steel or anodized aluminium are recommended. Metal housing materials that have
been powder-coated (a layer of resin particles that are applied electro-statically to the surface of the metal and
then fused to the surface using heat without the use of chemical solvents) are also recommended.

When air-conditioned individually, storage housings shall be arranged to permit interior circulation of air to all
shelves and drawers holding print containers, so as to provide uniform humidity conditions. Storage housing
located in rooms conditioned in accordance with 7.1 shall be provided with ventilation openings that permit
access of air to the interior. Such openings shall not interfere with the requirements for fire-protective storage
or water protection.

Different typs
However, diffl

6 Storag

6.1 Mediu

Rooms and 4

inspection and viewing of prints. Good housekeeping is essential. Walls andenclosed air-conditioned sf

shall be desi
periods of lo

Provisions sh
the steam rel
basement le
term interest

6.2 Exten
For extended

In addition, t
room or vaul

7 Enviro

7.1 Temp

711

See Annexe;s

ded-term storage rooms

Generral

s of prints, films and other media may be stored in the same storage room separately from each
brent types of material shall not be stored (interfiled) within the same enclosure or storage cont

e rooms

m-term storage rooms

reas used for print storage should be located in the same area as ro9ms containing provisio

gned to prevent condensation of moisture on interior surfaces.and within walls, especially d
v exterior temperatures when the walls may be cooled below{the dew point of the air.

all be made against damage of prints by fire and by water from floods, leaks and sprinklers, and
cased from masonry walls during a firel71911121117], Storgge rooms or vaults should be located 4
els where possible. A special storage room separated from the work areas for prints of me
generally will not be required, provided the conditions recommended in 7.1.2 are maintained.

-term storage, the requirements of-6:1 shall be met.

e value of photographic prints kept for long-term purposes makes it advisable to provide a st
separate from medium-term'storage facilities, temporary storage facilities, offices or work g

hmental conditions

brature anddhumidity specifications for storage

b A, B, C,HandI.

bther.
hiner.

hs for
aces
uring

from
bove
dium-

brage
reas.

The recommended temperature and relative humidity conditions in Table 1 shall be maintained either within
individual storage housings or within rooms containing such housings.
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Table 1 — Maximum temperature and average relative humidity ranges for storage
Medium term storage Extended term storage?
. Maximum Rela_ti\_/e Maximum Relea_tiye
Print process?@d temperature humidity temperature® humlst(}/
range range
°C % RH °C % RH
Black-and-white silver® 25 20to 50 16 30 to 50
Pigment (carbon, carbro)
Dye imbibition (dye transfer)
Silvgr dye bleach
Dye/silver diffusion transfer (instant)
Diazp
Elecfro-photographicf
Thermal dye transfer (dye sublimation)f 25 20 to 50 2 30 to 50
Chrgmogenic dye 5 30to 40
Ink jet (dye or pigment)fh

a

stora
the T]

b

phys
RH a
extre
RH fl

C
and 1
d

exce
used

e

and/q
prote]

f
stora
elect
Factd
thern
g
Anng
h

supp

[he values of Table 1 are the required conditions experienced by the photographic material. When micro-climatg
pe containers) are used that establish internal climate conditions, the environment of the exterior room need not ng
Able 1 conditions. See Annex H.

\s discussed in 7.1.3.3, certain gelatine emulsion photographs can be sensitive to RH levels of less than 30 % and
cal changes that can exacerbate existing deterioration such as flaking, cracking and curl. If these materials a
bove 30 % cannot be maintained, then microclimate storage housings or cabinetry shall be used to protect phq
Mes in cycling or prolonged excursions below 30 %. Alternatiyvely; a higher RH set point can be selected, e.g. 35
Lictuation within any 24-hour period does not exceed the lowet RH limit of 30 %.

Cycling of temperature shall not be greater than + 2 °C overany 24-hour period. Some prints can become brittle at lo
equire careful handling when cold to avoid flexing that,could cause cracks and image delamination (refer to 7.1.3.

Cycling of relative humidity shall not be greater'than +5 % RH over any 24-hour period. However, the relative hu
ed 50 % RH. If RH cycling in the room cannot be-tontrolled to this level, then microclimate storage housings or ca
to protect photographs from extremes in éycling or prolonged excursions to either high or low RH.

f there is concern about the possibility of silver image deterioration due to atmospheric pollutants, poor qual
r excessively high temperature and-humidity levels, a post-process chemical conversion treatment can be used to]
ction (see ISO 18915).

[he rates of degradation and\the potential for physical problems with extremely low temperature and/or low r¢
pe is not well known forgrapidly changing technologies such as thermal dye transfer (dye sublimation), thermd
o-photographic, and theumany different ink jet image media (dye, pigment, wax) and base media (porous, swellabl
rs such as chemicaksensitivity, humidity fastness, and the stability of base materials may have a greater impact on
al stability and light-fastness.

Print life expectancy ratings by process type are not provided in this International Standard. For information on pri
X 1.

Bome current ink jet prints, especially those utilizing inks made from stable pigment or optimized dyes print
brts”’as recommended by the manufacturer, may have very good image stability at temperatures warmer (up to

s (housings or
cessarily meet

an experience
e present and
tographs from
o, when a 5 %

v temperatures
B).

Midity shall not
inetry shall be

ty enclosures,
provide added

lative humidity
| wax transfer,
e, plain paper).
longevity than

ht stability, see

Pd onto stable
6 °C) than the

recor

hmended cold storage temperatures listed for extended-term storage. Where the identification of the type of ink a

d base cannot

be determined, or where stable ink jet prints may have been interfiled with Tess stable materials, the colder temperatures listed shall
be used unless prints can be separated by type for storage at different temperatures. The use of non-permanent paper supports or
papers that are not optimized for the particular ink set can also adversely affect the overall stability of the print, requiring storage at
cold temperatures.

7.1.2

Medium-term storage environment

The maximum temperature for medium-term storage shall be 25 °C. Cycling of temperature shall not be greater
than +5 °C over any 24-hour period, and the peak temperature shall not exceed 30 °C. Some temperature
fluctuation is permitted as long as the relative humidity stays within the specified limits.

The relative humidity of a medium-term storage environment shall be between 20 % and 50 %. Cycling of
relative humidity shall not be greater than £10 % over any 24-hour period within the specified range (relative
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humidity shall not exceed 50 %). The moisture content in prints shall not be greater than the moisture in
equilibrium with these relative humidities. Storing prints at the lower limit of the specified relative humidity
range may cause curling of the prints or physical damage during handling (see 7.1.3.3); prints may need to be

equilibrated to a higher relative humidity prior to use.

7.1.3 Extended-term storage environment

7.1.3.1

Recommended environments for specific print media

A maximum storage temperature of 16 °C with a set point RH within the given range listed in Table 1 shall be

used for bla

k-and-white silver gelatine, silver dve bleach, dve/silver diffusion transfer (instant), dve imbi

ition

(transfer), pig

Cool storags
monochromse
for cold stord

temperatures.

7.1.3.2 Img

See Annexe;s

The rate of |
layers, is low
is increased
for all print t
storage tem(
For this reas
environment
is reduced, 4
greater than

It is difficult t
should be, si
are to be kep|
the facility is
factor to con
plates or film
more detail

The benefit d
extended pe
significantly

ment (carbon, carbro) and diazo.

and multi-colour chromogenic, thermal dye transfer (dye sublimation) and ink jef(see Anr
ge practices). Excellent keeping behaviour has been obtained by storing colour-prints at suc

act of environment on media longevity
5 C and H.

nost chemical reactions, such as the degradation of bases and-discolouration or fading of i
ered with decreasing temperature and decreasing relative humidity. Consequently, life expec
as either storage temperature or storage humidity is lowered. Added protection may be obt
ypes by storage at temperatures lower than the maximum listed in Table 1. Moreover, a

bn, several relative humidity/temperature combinations can be used for an extended-term st

ut the maximum relative humidity shall notexceed 50 %. Cycling of relative humidity shall
-5 % RH over a 24-hour period. Cycling.eof temperature shall not exceed +2C over a 24-hour p

b specify in this International Standard what the exact relative humidity and temperature of st
hce they depend upon the valug of the prints, the past storage history, the length of time the

[, the size of the storage or cold-vaults, the cost of various options and the climate conditions
located. The cost/protection-ratio is determined by the individual facility. Another very imp(
sider is the exact mix of.photographic materials in the collection, i.e. whether photographic g
s are included and whether the materials are new or old. ISO 18934 addresses these issU

gnd recommends storage environments for multiple media archives.

f low-temperature storage is reduced dramatically when prints are taken out frequently and
riods of time/into higher temperature environments (see Annex C). Prints stored at temperg
below room temperature will require some warm-up time before they can be used, in org

prevent the
a vapour ba
(see Annex

absaorption or condensation of moisture on cold surfaces. This warm-up procedure requires

between 2 °C and 5 °C with a set point RH within the range listed in Table 1 shallbe usgd for

ex H
h low

mage
tancy
hined
ower

erature can compensate for a higher humidity to previde the same life expectancy (see Anngx C).

brage

as specified in Table 1. Higher relative humidity~levels can be employed if the average temperature

be no
eriod.

brage
Drints
Vhere
rtant
rints,
es in

or for
tures
er to
5 that

rier be wrapped around the pr|nt orits housmg prior to removal from the cold temperature

prior to removal of the vapour barrler and use of the prlnts The requwed warm-up time may vary between 1 hour
and 1 day, depending on package size (mass of the contents), degree of package insulation and temperature
differential. The materials shall be allowed to slowly warm above the dew point prior to opening the vapour
barrier. Insulated containers are useful for slowing the warm-up period when there is a large temperature
difference between the cold storage and use conditions, such as with temperatures below 0 °C.

The recommended temperature and relative humidity conditions shall be maintained either within individual
storage housings or within storage rooms containing such housings (see Annex H for cold storage practices and
micro-environment storage). When the control of relative humidity in the macro-environment is not possible,
the micro-environment shall be controlled using an airtight, moisture-proof housing from which as much free
air as possible has been excluded. Prints which might have been exposed to relative humidities above 50 % for
prolonged periods should be conditioned to a lower relative humidity in order to lower their moisture content
prior to being placed in a sealed micro-environment package.
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If the relative humidity of the use environment is similar to that of the storage environment, moisture-conditioning
procedures can be reduced or eliminated. In addition, a close match between the two environments reduces
physical stress caused by cycling between storage and use. The time needed to reach moisture equilibration
with a given atmosphere depends on the following factors:

— the hygroscopic nature of the print type (plastic and resin coated paper versus fibre paper);
the packaging density and volume of material;
the moisture permeability of enclosure materials and containers;

the differential between the initial and final moisture content;

Jwe temperature at which the moisture conditioning occurs.

Free jaccess of air at room temperature will shorten the conditioning time, as will permeable enclpsures.

7.1.3[3 Impact of low relative humidity on gelatine emulsion photographs

See Annexes C and D.
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h curl and associated risk of handling damage (cracking). Low, relative humidities can cause serious
ems with gelatine emulsion photographs that have existing physical damage such as cragks or flaking
Sion layers. With such damaged emulsions, a low relative humidity condition can exacerbatg lifting along
s and existing areas of flaking and curl.
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at items in poor condition (those that are curled, or have cracking or delaminating emuls
cally stressed by low relative humidities in the range of 20 % to 30 %. Cycling between low relg
and higher relative humidity areas can exacerbate existing problems. If prints with the ab
ems are in the collection, the RH set pointtand RH cycling should be controlled so that excy

etry shall be used to protect photographs from extremes in cycling or prolonged excursions
neral, prints stored tightly packed\in boxes or albums, or sleeved in plastic, respond slow
term RH cycling. Loose prints; bare prints or those stored in partially-filled permeable co
rience RH changes more quickly and respond accordingly by undergoing curl, and by contra
e emulsion (especially along cracks or flaking areas).

ge at low temperature,and/or low relative humidity can embrittle emulsion or image layers,
susceptible to physical damage during handling. Flexing or rough handling may damage
dition to potentially exacerbating physical problems such as cracking image layers. Becau
prints, especially those in poor condition, should be handled carefully when in storage at low
r low relative humidity. In such cases, it is good practice to restore flexibility prior to use by r¢
rints uptora relative humidity not exceeding 50 %. After use, reconditioning to the recommen

uiredbefore returning the prints to their storage environment. Copies should be made fi

ons) are not
tive humidity
bve condition
rsions below

are avoided. If this cannot be accomplished using HVAC controls, then microclimate storage housings or

below 30 %.
ly to exterior
htainers may
tion or strain

making them
brittle prints,
se of this, all
temperature
econditioning
ded humidity
Or items that

requiTe frequent or extended use (Annex D). This is especially true since the benefits of increaged chemical
stability of photographic materials gained by storage at low temperature or Tow relative humidity are quickly
mitigated by frequent cycling and prolonged removal to higher temperatures and humidities (Annex C).

7.2 Environmental conditioning requirements

Properly controlled air-conditioning may be necessary for maintaining humidity and temperature within the
specified limits, particularly for extended-term storage where the requirements are more stringent than those
for medium-term storage. Slightly positive air pressure should be maintained within the storage room or vault.
Air-conditioning installations and automatic fire-control dampers in ducts carrying air to or from storage vaults
shall be constructed and maintained on the basis of recommendations contained in appropriate national
standards and regulations!8l['3]. They shall also follow recommendations for fire-resistant file rooms contained
in appropriate national standards and regulations['ll®l['7]. Masonry or concrete walls may release steam from
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internally bonded water when heated in a fire. A vapour barrier is required for such vaults, or else sealed
containers shall be used.

Automatic control systems are recommended. They shall be checked frequently with a reliable hygrometer that
has been properly calibrated in order to determine that the humidity limits specified in Table 1 are not being
exceeded. Where air-conditioning is not practical, high humidities may be lowered by electrical refrigeration-type
dehumidifiers and controlled with a humidistat set at the desired humidity level. Desiccants, such as chemically
pure silica gel, may be used provided they are enclosed within units equipped with filters (see 7.3) capable of
removing dust particles 0,3 pm in size and larger, and are controlled to maintain the relative humidity specified
in 7.1. Dehumidification may be required in storage areas such as basements and caves. Because of their

location, these areas have inherently low temperatures and frequently exceed the upper humidity limit.

Humidificatid
suffer physic
brittleness o

n is necessary if the prevailing relative humidity is less than that recommended in 7.1, or'if
al damage, such as curling or delamination of the image layer from the support, due totinerg
dryness at lower relative humidities. If humidification is required, a controlled humidifier s

Drints
ased
hould

be used. Wager trays or saturated chemical solutions shall not be used because of the seriousydanger oflover-
humidificatioh.

7.3 Air pyrity

See Annexes$ E and G.
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supplied to h
of the dry mé
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the construc
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ion requirements of appropriate national standards:and regulations[101[14],

purities such as sulphur dioxide, hydrogen sulphide, peroxides, ozone, ammonia, acidic fy
urs and nitrogen oxides cause deterioration-of the print support or degradation of the img
especially dye-based ink jet printed on pérous coated supports. Suitable washers or abso
hem from the air. Because ozone is especially harmful to ink jet images, exposure to it sh

ly be
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eting
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ge in
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bl be

minimized th
of prints in s¢
adequate prq

rough the use of air filtration and/op-layers of enclosures and containers. Where practical, st¢rage
baled enclosures, containers and, sterage housings in accordance with Clauses 4 and 5 will afford
tection.

Since paint fy
term or medi
(Volatile Org

mes can be a source of oxidiZing contaminants, prints should be removed from either an extended-
Lim-term storage area for a 3-month period when the area is freshly painted. The use of zero|VOC
hnic Compound) paibts can reduce the wait period to the time needed for the paint to fully dfy.

7.4 Light,|use, and display

See Annexe$ D and |

Normally, extended-term keeping conditions for prints which have enduring and permanent value sf
infrequent uge‘and storage under dark conditions. This is recommended practice as light can be detrimer
some images and handling can inflict physical damage.

ecify
tal to

However, it is realistic to assume that prints will be viewed or displayed at some point in their lifetime, otherwise
keeping these materials would be pointless['l15]. The lifetime of prints on display is beyond the scope of
this International Standard due to the many types of historic and modern print technologies, rapidly changing
product developments, and the many variables that affect print display life (see Annex ). Long-term display
is not recommended for prints since the image material can fade, darken or shift colour balance as a result
of exposure to light and air-borne contaminants or due to environmental conditions that do not match those
specified in this International Standard. The base material can also undergo degradation in display conditions.
Many institutions have developed strict exhibition policies that specify light levels, cumulative light exposure
limits and environmental conditions. Institutions also employ micro-environmental display packages to reduce
exposure to atmospheric contaminants, relative humidity extremes, and/or cycling humidity. Institutions may
also monitor their displayed prints using colorimetry or densitometry in order to intervene before severe image
degradation has occurred.
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The quality of frame and framing materials can greatly impact the stability of prints. Requirements for these
materials are specified in ISO 18902. Annex D discusses in detail the issue of frequent use and display of
prints which have permanent value, and recommends the creation of copies or facsimiles for frequently used
or displayed prints which have enduring or permanent value so that the original can be maintained in ideal
environments appropriate for their long-term preservation.

8 Fire-protective storage

See Annex F.

not ignite or
op reactive fumes after heating for 4 hours at 150 °C in the package that is to be stored. Many enclosure
Fials will melt or become badly distorted at this temperature. Do not use enclosures thatdefdrm or melt to
ktent that the print cannot be removed from the enclosure or is permanently damaged by th¢ enclosure.

For {
fire-r
shall

regul
great
may

when

rotection against fire and associated hazards, prints shall be placed in closed containers in either
bsistant vaults or insulated record containers (Class 150)[711'2], |f fire-resi$tant vaults arp used, they
be constructed in accordance with recommendations contained in apprepriate national sfandards and
htions(®l171 with particular care taken for protection from steam. Wheh-tHe quantity of prifts is not too
| insulated record containers (Class 150) conforming to appropriate. national standards ang regulations
pe used. An interior temperature of 66 °C and an interior relative,hdmidity of 85 % shall not pe exceeded
carrying out a fire-exposure test lasting from 1 hour to 4 hourS, depending on the classification of the
d container. Insulated record containers shall be situated on@’ground-supported floor if the building is not
psistant.

recor
fire-r

For the best fire protection, duplicate copies of the print records should be placed in another storpge area.

9 Print identification, handling and inspection

9.1 |ldentification

Printg
pens
desc

5 are frequently inscribed with identification marks using non-photographic means such as inK
or pressure-sensitive labels.«Such identification materials shall pass the photographic a
ibed in ISO 18916 and meetthe requirements of ISO 18902.

, felt marking
tivity test as

9.2 |Handling

See Annex D.

necessitates
deterioration

Prop
the i

br handling «fprints is important. If prints are used frequently, this generates damage and
hposition(of ‘critical handling and filing requirements. Many prints frequently have suffered

such
cyclin
and {

as brittleness or disrepair that can result in cracking, breaking or emulsion flaking during h
g of relative humidity between storage and use areas (see 7.1.3.3). Prints shall be handled b

andling or by
y their edges

hath be properly supported during use to prevent flexing, creasing, or sagging. Handlers sh

all wear thin,

clean; cofion or piastic gloves. AS diSCUSSed In AnNNexX U, copies should be made for frequently used items in
order to reduce handling damage of originals that have permanent value. Good housekeeping and cleanliness
are essential.

9.3 Inspection

An adequate number of properly selected lot samples of prints should be inspected at intervals of two to three
years. If deviations from recommended temperature and relative humidity ranges have occurred, inspection should
be made at more frequent intervals. A random sampling plan established in advance of inspection shall be used.

If signs of deterioration of either prints or enclosure materials are noted, corrective action shall be taken, such
as improving humidity and temperature controls or replacing poor quality storage enclosures and containers. If
these actions are insufficient, high quality duplicates should be made on known stable material. A record of the
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inspection results should be maintained to monitor changes in the appearance of prints. Periodic inspections
shall be performed to ensure that corrective actions are effective.

Care shall be taken during the inspection to prevent abrasion, since prints can be physically scratched. Changes
to note during the inspection include:

— physical changes in the print (warping and other planar distortions, emulsion cracking and adhesion failure);

— visual ch

— changes

anges (fading, micro-blemishes, colour change);

in the emulsion materials (brittleness, discolouration).

If possible, tt

T Cause of the proptenTshoutdbedeterminedand-etimmimated:

10
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Annex A
(informative)

Humidity during storage

Relative humidity significantly beyond the limits specified in this International Standard can
deleterious effect on prints. The extremes of both low and high humidity should be avoided.

have a very

Prolgnged exposure to conditions above 60 % RH will tend to damage or destroy the gelatine en]
due tp the growth of fungus, and will eventually cause the gelatine emulsion or other image, laye
othersurfaces such as storage enclosures. Exposure to high humidity will also accelerate.any effe
residpal silver halide and processing chemicals (e.g. thiosulphate) on the stability of-silver imag
yelloyving and staining in many print processes, impair the stability of dye images,‘and cause ir]
migrate. This can alter the appearance of colours, colour balance and image sharpness. High h
accelerate degradation of many print bases.

Storgge at low humidity not only inhibits fungal growth, but also reducés the rate of chemical
Recent investigations have shown markedly improved stability of film and-paper bases and imags
the storage humidity is reduced below 50 % relative humidity. However, low relative humidity €

ulsion layers
brs to stick to
cts of excess
es, increase
k jet dyes to
imidities can

degradation.
layers when
Xposure can

resulf in high print curl, which may produce permanent print déformation. Also, low relative hymidities can

cause brittleness of gelatine emulsions, which makes prints moere susceptible to physical dam
cracking and creasing during handling and can exacerbate“existing physical problems such a
delamination. Some ink jet prints made on microporous paper supports may experience increase(
low relative humidity, especially in the 20 % to 30 % rangel'8l.

age such as
5 cracking or
| yellowing at
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Annex B
(informative)

Temperature during storage

Continuous storage temperatures above approximately 40 °C can permanently cause brittleness and deteriorate
emulsion layers of processed photographic prints, reduce the pliability of some print bases, accelerate the

fading of dy
pigmented
emulsion an

Although gel
more brittle
are susceptil]
print types sl

Storage temy
upon print s\

= other

rocesses. Consistent exposure to dry heat promotes contraction or distortion of the _gelatine

some image layers and reduces the pliability of many base materials.

tine emulsions, many types of image layers and some base materials (plastic, resin-coated) begome
low temperatures (below 0 °C), flexibility is restored upon return to room tempgfature. Brittle prints
le to physical damage, such as cracking, delamination and creasing during handling; therefofe, all
ould be handled carefully at lower temperatures and flexing of the prints should be avoided.

eratures which are below the dew point of the airin the area for use can‘catise moisture condengation
rfaces, unless the container and contents are brought above the dew point temperature before

removal of the prints. The required warm-up time might amount to several hours, depending on the size ¢f the

packaged pr

An important

nts and the temperature differential.

aspect of temperature is its effect on relative humidityxkow-storage temperatures can raige the

relative humidity if the storage area is not humidity controlled. Thiscean cause conditions beyond the rarlge of

recommendd

d relative humidities for proper storage. In such a Case, sealed containers shall be used.
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Annex C
(informative)

Temperature/relative humidity relationship

Degradation of prints is caused by many chemical reactions whose rates are lowered with decreasing
temperature and humidity. Consequently, either lowering the storage temperature or storage humidity can

incregse-theusefutifeof pl;lltb. oreover—atowet storage temperaturecanmcompensate for= :‘IIE her humldlty
to obtain the same life expectancy. This relationship permits several temperature/relative humidity.combinations
to bel acceptable for extended-term storage conditions, as specified in Table 1. This gives the ptorage vault
designer a range of options.
The peneficial effect of cool/cold storage and/or storage at lower relative humijdities can be |mitigated by
frequent or prolonged removal of prints from the storage vault. The effect of the time out of storgge has been
mathematically modelled['9] using data from accelerated ageing studies on he stability of colgur dyes and
photagraphic film bases. The illustrative chart in Table C.1 shows the effect'gDtime out of storagg.
Table C.1 — Time out of storage relationship
. Days per. year at room temperature?
Storage conditions
0 5 10 30 60
Relative
Te¢mperature -
humidity Relative longevity?
OC o
%o
20 50 1 1 1 1 1
30 2 2 2 2 2
10 50 9 4 4 4 3
30 9 8 7 5 4
0 50 18 14 12 7 5
30 33 23 18 9 5
-10 50 71 36 24 11 6
30 132 47 29 11 6
-20 50 288 58 32 12 6
30 538 64 34 12 6
a ['his chart.is,for illustration purposes only; the actual fading rates or life expectancy for a specific print material wifl be different.
b he ¥alues in this table are the reciprocal of the average dark fading rates for chromogenic colour dyes relative tq a steady state
envirpiment of 24 °C and 40 % RH; a relative fading rate equal to 1 is assumed during the time that the material is infuse and not in
storage-
© 1SO 2011 — Al rights reserved 13
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Annex D
(informative)

Distinction between originals and copies made for active use

This annex uses the term “photographs” to encompass all types of pictorial materials generated using both
silver halide technology and hard copy output from a digital imaging system.

The distincti
display, or fo
individuals h
collect, presq
enduring, pe|
with the app
in their beind
always need

As aresult o
fingerprints,

humidity. Du
areas that p|
photographs
long-term prg

All photogray
made for tha
to maximize
generate ad
a master du
generate all

bn between photographic documents and artworks that are used for purposes of resg
r the generation of additional copies, and those kept for long-term safekeeping by institution
s not always been clear. Institutions such as archives, records centres, libraries and mus
erve and make available photographs as part of their mission. Many of these photographs
Fmanent value. Ideally these photographs always would be kept in dark storage, in accorg
ropriate 1ISO standards. However, the value of these photographic documehnis’and artwork
available for research and even display. Original photographs which have permanent valu
to be used for some purpose, otherwise there would be no need to keepthese materials.

use, all types of photographs are subject to physical damage such-as tears, creases, abras
contamination with foreign materials and exposure to excessive‘light, temperatures and rej
ing use, they can become conditioned to the different moistdre Tevels from those found in st
rovide environmental conditions for long-term keeping. Rhysical distortions can result a
are cycled between areas of differing environments. Alhof these factors directly impinge 9
pservation of prints.

hs that are frequently used for examination, research or display should have copies or dupli
t purpose so that those originals having permanent value can be kept in proper storage in
their life expectancy and minimize physical damage. Photographs that are used frequen
Jitional copies can suffer excessive and irreversible wear and tear. These items should
blicate made, either a traditional photegraphic master or digital image file, that can be us
future copies. Display can irreversibly harm some types of photographs, either through

exposure to ¢nvironmental conditions and centaminants that alters the image, or by exacerbation of an ex

physical weg
display purp
that environr
(see Annex (

In general, i
have permarf

pbses. Photographs that require cold storage for long-term preservation should be removed
nent as infrequently as poessible because time out of storage will decrease their life expec
b). Photographs expecied to be used 10 times or more should have copies made for use.

is advisable ig. store duplicates, reference copies and facsimiles separately from original
ent value. Historically this serves several functions, including the following:

arch,
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BUMS
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ative
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Cates
prder
tly to
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ed to
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kness or damage in the image and/or base layers. These items should have facsimiles madle for

from
ancy

5 that

a) strategiq dispersal of collections so that at least one version will survive in the event of a disaster;

b) storage fost efficiency so that proper environments and enclosures that might be limited due to exgense
can be reserved for valuable originals;

c) storage of duplicates and reference copies in proximity to the areas where they are used most frequently;

d) security from theft of originals by restricting access;

e) to avoid confusing irreplaceable originals and duplicates.

Although not the subject of this International Standard, it is worth noting that digital image files require their own
special type of preservation actions. These actions include updating the electronic file periodically as software
is upgraded or is replaced entirely, and periodically checking the file to verify that it has not become corrupted
or suffered loss of information. As with any electronic file, it is advisable to keep a back-up copy to guarantee
future availability in case the original file is lost during a computer failure. This back-up copy can be maintained
on a separate hard drive, copied to a CD with fade resistant recording dyes (in accordance with ISO 18927),
or automatically copied onto back-up tapes (commonly used by institutional IT departments). In addition to
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preserving the digital files, libraries, archives, museums and consumers should also preserve a print in case
the digital file is no longer accessible at some point in the future. It is highly advisable to print out the file onto
the most stable imaging medium available and to store the print according to the requirements given in this
International Standard.
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Annex E
(informative)

Air-entrained and gaseous impurities

When dust and other air-entrained solid particles are deposited on prints, they can interfere with legibility
and produce scratches. Reactive types of dust can cause fading or staining of the image layer. Gaseous
impurities s ; ; ; ; tapat ; other
active compgunds can cause deterioration of the base and a chemical degradation of the image.

The most frequently encountered impurities, especially in urban and industrial atmospheres, are car exhaust
fumes, nitrogen oxides, sulphur dioxide and ozone; small concentrations of these pollutants are-ikely to prqduce
detrimental dffects on print materials. Hydrogen sulphide is a compound that is very reactive-with photographic
silver imageg, even at low concentrations; it can occur in air conditioners or washers containing decomgosed
biological slime. Oxidizing gases, such as peroxides, are responsible for the local oxidation of image silyer in
fine-grain prints, which causes the formation of minute deposits of coloured colloidal’silver and contribufes to
silver mirroring. Oxidizing gases such as peroxides, ozone and nitrogen oxides can attack colour images|such
as chromogsgnic and ink jet prints.

Suitable meaps for the removal of gaseous impurities are available, such as dirwashers operating with treated water
for the elimingtion of sulphur dioxide and chemical scavengers for the absorption of sulphur dioxide and hydfogen
sulphide. Thgse methods require consistent control and, in the case of chemical scavengers, expert processing.
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Annex F
(informative)

Fire protection

Damage to prints by high temperatures can occur even if the prints are not destroyed by fire. Silver-gelatine
images can withstand temperatures as high as 150 °C for several hours without significant loss in image
quality - = f f ik—jet); = et d and diazo
imagges might show some fading or change in colour balance. In addition to image loss, prints cah become so
distorted at high temperatures that they can be viewed only with difficulty. Another danger 1o prints, as a result
of exposure to high temperatures, is that of sticking or blocking to adjacent prints.

Steain generation and the resultant cooling effect is a design characteristic for the instlation of gertain types
of firg-resistant safes, insulated record containers and vault doors. Prints should*be protected against steam,
as thjs causes sticking, melting of gelatine-emulsion and other image layers| and severe distortion. For this
reasan, insulated record containers (Class 150) designed to seal the contents/against steam are rgcommended
(see LClause 8).

For very critical records and for greater fire protection, it is recommended that duplicate copies| be stored in
another location.
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Annex G
(informative)

Silver and colour image degradation

To varying degrees, all images are prone to chemically induced changes when stored under adverse storage
conditions or exposed to atmospheric pollutants and chemicals that may release gas from unsuitable
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mirroring or yellowing). The deterioration is caused by local oxidation of the image silver,res
that is mobile. This mobile silver can migrate from its original site and subsequently.be red
Iver and re-deposited in a new location. When the silver is re-deposited on the-surface ¢
it results in a silver mirror. This appears as a metallic sheen when viewed by lowtangle refl
higration is confined to a localized area, this defect can appear as small reddish spots or n
ellowing can be an overall or localized discolouration. Sulphur based compounds such as sy

pollutants, especially oxidizing agents.

lizing agents that cause image degradation are aerial oxygen/whose action is acceleratg
d atmospheric contaminants such as peroxides, ozone, nitfogen oxides, sulphur dioxidg
phide. Many of these contaminants are common in the modern environment and in institu
Ids. Peroxides also are present in most woods and can also be formed as a result of the a
rts and cardboard containers commonly used in storing prints in closed containers. Proce|
white silver images plays an important role in the*development of discolouration or blemi
hversion of the silver image provides excellent resistance to oxidizing gasesl3l. Storage in
5 free of oxidizing gases or vapours is usuallyzan effective method of arresting or retardin
silver blemishes and image discolouration;~and the colour fading or shifting in colour i
pecially ink jet.

vengers and suitable corrosion inhibitors. Suitable means for the removal of gaseous impt
din Annex E and 7.3.
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