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Foreword 

I SO (the I nternational  Organization for Standardization)  is a worldwide 
federation of national  Standards bodies (ISO member bodies) .  The work of 
preparing I nternational  Standards is normal ly carried out  through ISO 
technical  commi ttees.  Esch member body interested in  a subject for which 
a technical  commi ttee has been establ ished has the right to be represented 
on  that commi ttee.  I nternational  organizations,  governmental  and non-  
governmental ,  in  l iaison wi th  ISO,  also take part  in  the work.  I SO 
col laborates closely wi th  the I nternational  Electrotechnical  Commission  
(IEC)  on  al l  matters of electrotechnical  standardization.  

Draft  I nternational  Standards adopted by the technical  commi ttees are 
ci rculated to the member bodies for voting.  Publ ication as an  I nternational  
Standard requi res approval  by at least 75 % of the member bodies casting 
a vote.  

I nternational  Standard ISO 5466 was prepared by Technical  Commi ttee 
I SOTTC 42,  Photography.  

This fourth edi tion cancels and replaces the thi rd edi tion (ISO 5466:1 992) ,  

which  has been technical ly revised.  

Annex A forms an  integral  patt  of this I nternational  Standard.  Annexes B 
to J  are for i nformation only.  
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Introduction 

Photographit fi lm is an important documentary and pictorial  material .  There 
is a recognized need for information on safeguarding photographic fi lm 

having legal,  scienti fic,  industrial ,  artistic or historical  value.  The value of 
such records used in archives,  museums,  l ibraries,  government,  commerce 
and universi ties Dias focused attention on the care of such records to 
ensure their longest possible l i fe[Wl.  

Fi lms a 
may be 

re 
.  

di  
susceptible to degradation from many sources 

vided into three general  categories as fol lows.  

.  These factors 

a)  Nature of the photographic fi lm 

The stabi l i ty of photographic fi lm records depends on the physical  and 

Chemical  nature of the fi lm.  Only safety photographic fi lms are suitable for 
storage;  the specification for safety photographic fi lm is given in ISO 543.  

For preservation purposes,  processed photographic fi lms are classi fied 
according to their l i fe expectancy or LE designation.  These are specified in 
the appropriate International  Standards.  The term “archival” is no longer 
used to express longevity or stabi l i ty in International  Standards on imaging 
materials since i t has been interpreted as having many meanings,  ranging 
from the preserving of information “for ever” to the temporary storage of 
actively used information.  

The best fi lm material  for preservation is si lver-gelatin-type fi lm which 
meets the requirements of ISO 1 0602.  This International  Standard also 
appl ies to processed colour,  diazo (ISO 8225)  and vesicular (ISO 971 8)  
fi lms.  Al though these fi lm types may not have as high an LE designation,  
excel lent keeping properties have been obtained wi th many of them.  For 
the Optimum preservation of photographic information,  a high LE fi lm 
should be used and i t should be stored under extended-term storage 
conditions.  

b)  Photographit processing of the fi lm 

For black-and-whi te si lver-gelatin-type fi lm,  ISO 1 0602 speci fies a 
maximum residual  thiosulfate level  and residual  si lver compounds level  for 
di fferent LE classi fications.  

For diazo fi lm,  ISO 8225 speci fies a proper development test.  ISO 971 8 

includes both a proper development test and a residual  diazonium salt test 
for vesicular fi lm.  

c)  Storage condi tions 

The conditions under which safety photographic fi lm records should be 
stored are extremely important for the preservation of fi lm and are the 
subject of this International  Standard.  

iv 
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The important  elements affecting preservation of  processed fi lm are 
humidi ty,  temperature and pol lutants of the ai r,  as wel l  as the hazards of 
fi re,  water,  l ight,  fungal  growth,  insects,  microbiological  attack,  contact wi th  
certain chemicals in  sol id,  l iquid or gaseous form,  and physical  darnage 
due to handl ing.  Di rect contact wi th  other generic types of fi lm tan be 
detrimental  to ei ther fi lm.  

The extent to which  humidi ty,  temperature,  atmospheric contaminants or 
variations thereof tan be permi tted to resch beyond recommended l imi ts 
wi thout producing adverse effects wi l l  depend upon the duration of 
exposure,  on  the biological  condi tions conducive to fungal  growth,  and on  
the accessibi l i ty of  this atmosphere to the emulsion and support  surfaces.  

Exposure to high  temperatures and,  in  particular,  to high  humidi ties tan 
lead to degradation of the fi lm supports and the photographic 
emulsionWW1 .  Cel lulose ester base fi lms are more subject to base 

degradation than Polyester base fi lms.  

There are two levels of storage condi tions 

1 )  medium term,  

2)  extended term.  

Extended-term storage condi tions were cal led “archival ” storage condi tions 
in  the 1 992 i ssue of this I nternational  Standard but  this name Change was 
made to remove the term “archival ” from International  Standards.  Medium-  
term storage tan be used for fi lms where the information is to be preserved 
a minimum of IO years,  whi le extended-term storage condi tions wi l l  prolong 
the l i fe of al l  fi lms,  even those not optimized for permanente.  The storage 
protection provided by each level  wi l l  di ffer in  degree,  as wi l l  the tost of 
providing and maintaining the storage faci l i ty.  

Immediate avai labi l i ty of space and tost may need to be considered when  
selecting storage condi tions.  l t is recognized that many faci l i ties may not be 
able to obtain  the low humidi ty and low temperature levels speci fied in  this 
I nternational  Standard because of energy considerations,  cl imate 
condi tions or bui lding construction.  Such  deviations from the speci fied 
condi tions wi l l  reduce the degree of protection offered,  and in  such  cases 
maintaining a humidi ty as low as possible wi l l  sti l l  provide some benefi ts.  

This I nternational  Standard is not  designed to provide protection against  
natura1  or manmade catastrophes,  wi th  the exception of fi re and associated 
hazards which  are sufficiently common to Warrant  inclusion of protection 
measures.  

I n  addi tion to the speci fications in  this I nternational  Standard,  good storage 
practices must  consider the fi l ing enclosure.  This is covered in  I SO 1 021 4.  

International  Organization  for Standardization

 



This page intentional ly left blank 

International  Organization  for Standardization

 



INTERNATIONAL STANDARD @ ISO ISO 5466:  1 996(E)  

Photography - Processed safety photographic fi lms - 
Storage practices 

1  Scope 

1  . l  This International  Standard provides requirements and recommendations concerning the storage condi tions,  
storage faci l i ties,  handl ing and inspection for al l  processed safety photographic fi lms (hereafter referred to as 
photographic fi lm)  in rol l ,  Strip,  aperture-card or sheet form,  regardless of size.  

1 .2 This International  Standard appl ies to extended-term and medium-term storage of photographic fi lm as 
defined in clause 3.  

1 .3 l t appl ies to photographic fi lm records intended as storage copies,  which should not be in frequent use.  l t does 
not apply to “work” or “use” copies (see annex A).  

1 .4 This International  Standard,  whi le intended for materials that are wei l  processed,  should also be of 
considerable value in prolonging the useful  l i fe of photographic fi lm whose processing condi tions are unknown,  or 
that have been toned,  retouched or have markings wi th materials of uncertain or unknown stabi l i ty.  

1 .5 This International  Standard appl ies only to safety photographic fi lm (see ISO 543).  Ni trate base fi lms are 
hazardous and are not covered by this International  Standard[e] .  They require special  storage considerationsf71 .  

1 .6 The storage of photographic Paper and photographic plates requires di fferent considerations.  They are not 
covered in this International  Standard,  but are described in ISO 6051  and ISO 3897,  respectively.  

2 Normative references 

The fol lowing Standards contain provisions which,  through reference in this text,  consti tute provisions of this 
International  Standard.  At the time of publ ication,  the edi tions indicated were val id.  Al l  Standards are subject to 
revision,  and Parties to agreements based on this International  Standard are encouraged to investigate the 
possibi l i ty of applying the most recent edi tions of the Standards indicated below.  Members of IEC and ISO maintain 
registers of currently val id International  Standards.  

ISO 543:1 990,  Photography - Photographi t fi lms - Specifica tions for sa fe ty fi lm.  

ISO 1 021 4:1 991 ,  Photography - Processed photographic materials - Fi l ing enclosures for storage.  

3 Defini tions 

For the purposes of this International  Standard,  the fol lowing defini tions apply.  

3. 1  archival  medium:  Recording material  that tan be expected to retain Information for ever,  so that such 

information tan be retrieved wi thout significant loss when properly stored.  
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NOTE - There 
speci fications.  

is,  however,  no such  material  and i t is not a term to be used in International  Standards material  or System 

32 .  dupl icate:  Reproduction of a master,  retaining the same polari ty and size.  

3.3 extended-term storage conditions:  Storage conditions sui table for the preservation of recorded information 
having permanent value.  

3.4 fire-protective storage faci l i ties:  Faci l i ties designed to protect photographic fi lm against excessive 

temperatures,  water and other fi re-fighting agents,  and steam developed by the insulation of Safes or caused by the 
extinguishing of fi res and col lapsing structures.  

3.5 l i fe expectancy (LE):  Length of time that Information is predicted to be retrievable in a System under 
extended-term storage conditions.  

3.6 LE designation:  Rating for the “l i fe expectancy” (see 3.5)  of recording materials and associated retrieval  
Systems.  

NOTE -  The number fol lowing the LE Symbol  is a prediction of the minimum l i fe expectancy,  in years,  for which information 
tan be retrieved wi thout signi ficant loss when stored under extended-term storage conditions.  For example,  LE-1 00 indicates 
that information tan be retrieved for at least 1 00 years storage.  

3.7 medium-term storage conditions:  Storage conditions sui table for the preservation of recorded information 
for a minimum of ten years.  

3.8 open enclosure:  Enclosure which is intended for physical  protection against mechanical  darnage,  but is 
neither l ight-tight nor airtight.  Such enclosures may be reels,  cores,  spools,  cassettes,  magazines,  folders,  

envelopes,  cartons,  boxes,  sleeves,  transparency mounts or aperture cards.  

3.9 protective enclosure:  Lig ht-tig ht,  impermeable Container 

reactive gases and moisture,  including re l lative humidi ty changes.  
used for protection from outside factors such as 

3. 1 0 safety photographic fi lm:  Fi lm that meets flammabi l i ty specifications defined in ISO 543.  

3. 1 1  storage housing:  Physical  structure supporting photographic materials and their enclosures.  

NOTE -  I t  may consist of drawers,  racks,  shelves or cabinets.  

4 Fi lm enclosures 

All  enclosures used for medium-term and extended-term storage shal l  meet the requirements of ISO 1 021 4.  

4. 1  Fi lm in rol l  form 

4.1 . 1  Medium-term storage enclosures 

Aerial  fi lm,  microfi lm,  motion-picture fi lm,  and some portrait fi lms are wound on reels or cores and stored in rol l  form.  
Rol ls shal l  al l  be wound tightly,  but not under extreme tensions.  A tension caused by 0,3 N  of pul lout forte for a 
35 mm width is recommended.  Rol ls greater than 1 50 m in length shal l  be stored so that the radius of the rol l  is in 
the horizontal  Posi tion and the fi lm is supported on i ts edges.  Rol ls less than 1 50 m in length may also be stored 
wi th the radius of the rol l  in the vertical  Posi tion,  i f the core i tself is supported by a horizontal  spindle inserted into the 
cores so as to avoid pressure on the bottom of the rol l .  IHowever,  i f such rol ls are on reels or spools which have 
flanges,  a spindle is not required since the flanges support the weight of the rol l .  

2 
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Motion-picture fi lm shal l  be wound wi th  the emulsion  surface on  the inside of the rol l ,  as this improves subsequent  

projection performancef81 .  

Rol ls of photographic fi lm shal l  be stored,  preferably,  in  closed Containers to provide protection against  di rt and 
physical  darnage,  unless the fi lm is protected by the storage housing (see clause 5) .  Colour,  diazo and heat-  
processed si lver fi lms shal l  be stored in  closed,  opaque enclosures or be otherwise protected from l ight exposure.  
Sui table enclosures are Containers wi th  telescoping,  sl ip-type or threaded twist-on l ids.  The materials used shal l  
meet  the same requi rements as those for cores and reels as speci fied in  I SO 1 021 4.  Closed enclosures are not  
necessari ly ai rtight and may provide l imi ted access to ambient  ai r.  Therefore,  i f they are used,  the humidi ty of the 
ambient  ai r shal l  not  exceed the recommended l imi ts.  

Protective enclosures made from impermeable materials shal l  be used where needed to maintain  humidi ty l imi ts of 
the fi lm (see clause 7) ,  to protect against  gaseous impuri ties in  the atmosphere,  or when  I ow-temperature storage is 
used wi thout humidi ty control  (see annex B) .  Sui table enclosures are closed Containers wi th  friction-type or 
threaded,  twist-on l ids having an  incorporated Seal .  Rubber gaskets shal l  not  be used.  Cans wi thin  heat-sealed foi l  
bags also provide addi tional  protection from high humidi ty.  Metal  Containers provide the best  protection against  
gases from the envi ronment.  However,  they may torrode from acidic fumesl )  from wi thin the Container unless they 
are protected wi th  an  overcoat.  Al ternative materials are polystyrene,  polyethylene and polypropylene.  

4. 1 . 2 Extended-term storage enclosures 

For extended-term storage,  the requi rements of 4. 1 . 1  shal l  be met.  The materials used for reels,  cores and 
Containers shal l  meet  the requi rements of  I SO 1 021 4.  Rubber bands shal l  not  be used for confining fi lm on  reels or 
cores.  I f Paper bands are used,  the Paper shal l  meet,  as a minimum requi rement,  the speci fications given in  
I SO 1 021 4.  Fi lms on  reels may be confined by tucking the fi lm end between the rol l  and flange.  Pressure-sensi tive 
tape,  i f needed for the enclosure,  shal l  be free from peroxide and pass the photographic activi ty test given in  
I SO 1 021 4.  Pressure-sensi tive tape shal l  not  be used in  contact wi th  the fi lm.  

Fi lms may have possible i nteractions wi th  other fi lms which  are of a di fferent generic type (e.g.  diazo and si lver-  

gelatin) ,  as wei l  as wi th  magnetic tapes and Optical  disks.  Fi lms of a di fferent generic type shal l  not  be wound on  the 
same rol ls or stored in  the same enclosures.  Closed Containers are requi red,  unless the photographic fi lm is 
protected from dirt and darnage by the storage housing (see clause 5) .  

4.2 Fi lm in  sheet  and  sl ide form 

4.2. 1  Medium-term storage enclosures 

Fi lm in  sheet  form shal l  be stored in  envelopes of  Paper or plastic foi l ,  folding Canons,  boxes,  fi le folders,  aperture 
cards or fi lm Strip jackets.  Photographi t  sl ides shal l  be stored in  cardboard,  metal  or plastic boxes.  Colour,  diazo 
and heat-processed si lver fi lms shal l  be stored in  opaque envelopes or folders,  or otherwise protected from l ight 
exposure.  Fi lms should not  be stacked,  as this could Cause excessive pressure on  the lower ones.  When  in  di rect 
contact wi th  the surface of the photographic fi lm,  the Paper or plastic material  used for envelopes,  sleeves,  jackets,  
folders,  boxes and cartons shal l  meet,  as a minimum requi rement,  the speci fications given in  I SO 1 021 4.  Sui table 
plastic enclosure materials are uncoated Polyester (polyethylene terephthalate) ,  high-densi ty polyethylene and 
polypropylene.  Glassine envelopes and chlorinated,  ni trated or highly plasticized sheeting shal l  be avoided.  

Protective enclosures shal l  be used where needed to maintain  humidi ty wi thin  the l imi ts of the fi lm (see clause 7) ,  to 
protect against  gaseous impuri ties in  the atmosphere or when  low temperature storage is used wi thout humidi ty 
control .  Heat-sealable envelopes consisting of aluminium foi l  extrusion coated wi th  clear polyethylene on  the inside 
and laminated to a sui table Paper sheet  on  the outside have been successful ly used as sealed enclosures.  
Precautions should  be taken in  handl ing these envelopes,  so that they are not  punctured.  To provide greater 

protection against  pinholes,  a double bagging technique is recommended.  

1 )  Some vesicular fi lms give off  acidic fumes which  may i nteract  wi th  si lver,  diazo or dye-gelatin  type fi lms.  Decomposing  
acetate base fi lms release acetic acid  whi ch  further catalyses base degradati on.  
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The adhesive used for seams and joints shal l  also meet the requirements of ISO 1 021 4.  The fi l ing enclosure shal l  
be constructed so that any seam or joint wi l l  be at the edge of the enclosure and not in contact wi th the image layer.  

Any fi lm which is not essential ly free from acid releasel)  shal l  be stored in plastic envelopes.  

4.2.2 Extended-term storage enclosures 

For extended-term storage,  the requirements of 4.2. 1  shal l  be met.  

Photographit qual i ty gelatin and many polyvinyl  acetate and cel lulose acetate adhesives are sui table for use wi th 
Paper.  Pressure-sensitive (permanently tacky)  adhesives shal l  meet the speci fications of ISO 1 021 4.  

Fi lms may have possible interactions wi th other fi lms which are of a di fferent generic type (e.g.  diazo and si lver- 
gelatin),  as wei l  as wi th magnetic tapes wi th Optical  disks.  Fi lms of di fferent generic types shal l  not be interfi led or be 

in physical  contact wi th each other.  

5 Storage housing 

Photographi t fi lm shal l  be stored in closed housings,  such as drawers,  or on shelves and racks enclosed by doors 
in Order to provide protection from dust and dir-t.  Al ternatively,  open shelves and racks may be used i f the fi lm is in 
closed Containers.  The storage housing materials shal l  be non-corrodible as described in ISO 1 021 4.  They shal l  
also be non-combustible.  Due to their combustible nature and the possibi l i ty of producing active fading agents on 
ageing,  materials made of wood,  pressed-board,  hard-board,  particle-board and other natura1  materials shal l  be 
avoided.  

The finish on housing materials shal l  be durable and shal l  not contribute any deleterious effects to stored 
photographic fi lm.  Adverse effects tan be produced by finishes containing chlorinated or highly plasticized resins,  or 
by freshly painted or lacquered surfaces.  Freshly painted cabinets shal l  not be used for 3 months,  as they tan give 
off Peroxides and contaminants.  

When air-conditioned individual ly,  storage housings shal l  be arranged to permit interior circulation of air to al l  
shelves and drawers holding fi lm Containers to al low uni form humidi ty conditions.  Storage housings located in 
rooms conditioned in accordance wi th 7. 1  shal l  be provided wi th Venti lation openings permitting access of air to the 
interior.  Such openings shal l  not interfere wi th the requirements for fi re-protective storage or water protection.  Fi lms 
and other materials that release acidic fumes,  magnetic tapes and Optical  disks shal l  not be stored in the same 
storage housing as other photographic products.  

6 Storage rooms 

6.1  Medium-term storage rooms 

Rooms and areas used for fi lm storage should be associated wi th rooms al lowing faci l i ties for inspection and 
viewing of the fi lm.  Good housekeeping is essential .  Wal ls and enclosures of air-conditioned spaces shal l  be 
designed to prevent condensation of moisture on interior surfaces and within Wal ls,  especial ly during periods of low 
exterior temperatures when the Wal ls tan be cooled below the dewpoint of the air.  Provisions shal l  be made against 
darnage to the fi lm by water from floods,  leaks,  Sprinklers,  etc. ,  and from steam released during a fi re from masonry 
Wal ls.  Storage rooms or vaults should be located above basement levels where possible.  A special  storage room 
separated from the work areas wi l l  general ly not be required for fi lm records of medium-term interest,  provided that 
condi tions as recommended in 7. 1  . l  are maintained.  

Fi lms which are not essential ly free from release of acidic fumes,  such as some vesicular fi lms,  shal l  be stored in 
separate storage rooms.  Fi lms showing any sign of Chemical  degradation shal l  be stored in a separate storage 
room having a separate circulating air System.  

6.2 Extended-term storage rooms 

For extended-term storage,  the requirements of 6. 1  shal l  be met.  
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The value of photographic fi lm kept for long-term purposes makes i t advisable to provide a storage room or vaul t  
that is separated from temporary storage faci l i ties,  offices or work areas.  Storage rooms for fi lms which  are not  
essential ly free from acid release shal l  have a separate ci rculating ai r System (see annex C) .  

Storage rooms have been  constructed in  caves and mines and have proven very satisfactory when  accepted 

requi rements are met  for envi ronmental  condi tions (see 7. 1 )  and ai r puri ty (see 7.3) .  

7 Envi ronmental  condi ti ons 

7. 1  Humidi ty and  temperature l imi ts (see annexes D and  E)  

7. 1  . l  Medium-term storage envi ronment 

The average relative humidi ty of  a medium-term storage envi ronment shal l  not  exceed 50 %.  Ideal ly,  the maximum 
temperature for extended periods shal l  not  exceed 25 “C,  and a temperature below 21  “C is preferable (see 
table 1 ) .  The peak temperature for short  periods shal l  not  exceed 32 “C.  

Short-term cycl ing of  temperature shal l  be avoided.  Cycl ing of relative humidi ty shal l  not  be greater than +  IO % 
over a 24-h  period.  Protection may be increased by storing fi lm at l ow temperature and low relative humidi ty.  

Table 1  -  Maximum temperatures and relative humidi ty range for storage 

Sensi ti ve l ayer 

Si lver-gelatin 

Medium-term storage Extended-term storagel )  

Maximum Relative humidi ty Maximum Relative humidi ty 
temperature range*J  temperature range*P)  

“C % “C % 

Thermal ly processed si lver 

Vesicular 

Electrophotographi t  

Photoplastic 

21  20to30 
25 20to50 1 5 20to40 

1 0 20to50 

Diazo 

2 20to30 

Colour 25 20to50 -3 20to40 
-  1 0 20to50 

1 )  Formerly known as “archival  storage”;  see lntroduction.  

2)  The moisture content of the fi lm to be stored shal l  not be greater than fi lm in  moisture equi l i brium wi th these relative humidi ties.  

3)  See annex G  for storage of historic sti l l  photographic records.  

7. 1 .2 Extended-term storage envi ronment 

7. 1 . 2. 1  Recommended envi ronment for black-and-whi te fi lms 

The rate of most  Chemical  reactions,  such  as the degradation of  fi lm base and the fading of chromogenic dyes,  is 
l owered wi th  decreasing temperature and decreasing relative humidi ty.  Consequently,  l i fe expectancy is i ncreased 
as ei ther storage temperature or storage humidi ty is lowered.  Moreover,  a I ower storage temperature tan 
compensate for a higher humidi ty to provide the same l i fe expectancy (see annex F) .  For this reason,  several  
relative humidi ty-temperature combinations tan be used for an  extended-term storage envi ronment as speci fied in  
table 1 .  Higher relative humidi ty ranges tan be employed i f the average temperature is reduced,  but  the maximum 
relative humidi ty shal l  not  exceed 50 %.  Cycl ing of  relative humidi ty shal l  be no greater than +  5 % over a 24-h  
period.  
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For any faci l i ty,  i t is impossible to speci fy what the exact relative humidi ty and temperature of storage should be,  
since i t depends upon the value of the fi lm,  the past storage history,  the length of time the fi lm is to be kept,  the size 
of the vault,  the tost of various Options,  and the cl imatic conditions where the faci l i ty is to be located.  The 
cost/protection ratio has to be determined by the individual  faci l i ty.  Another very important factor is the exact mix of 
photographic objects in the col lection;  i .e.  whether photographic prints and plates are included and whether the 
materials are new or old.  Low relative humidi ties tan Cause excessive strain on the emulsion and result in high curl  
of Single-weight photographic prints.  Low humidi ties tan also Cause serious Problems wi th ojder historic records 
(see annex G).  The environmental  condi tions Chosen shal l  fal l  wi thin the guidel ines given in table 1 .  

Th e recommended hum idi ty and te lmperature condi tions tan be maintained ei ther wi thin individual  sto 

or wi thin storage rooms containing such housi  ngs.  
rage housings 

Very low humidi ty conditions may produce bri ttleness or curl  in fi lms having a gelatin emulsion by extraction of 
moisture from the emulsion.  In such cases,  i t is good practice to recondition the fi lm to a higher humidi ty Prior to 

use.  

7. 1 .2.2 Recommended environment for colour fi lms 

The storage temperature for colour fi lms shal l  be 2 “C or below[gl[l*] .  This tan be provided by a storage room 
control led at the desired temperature and at the recommended relative humidi ty.  

An al ternative procedure is to condition the fi lm to the recommended relative humidi ty at room temperature,  place i t 
in hermetical ly sealed or taped Containers,  and then put i t in cold storagefl l ] .  Rol l  fi lms in cans and sheet fi lms 
should have good moisture protection i f placed within two heat-sealed foi l  bags.  The double-bag technique reduces 
the possibi l i ty of air leakage.  The use of such bags improves moisture protection but does not guarantee i t.  This 
procedure has the advantage of good keeping condi tions and makes possible the use of reasonably priced deep- 
freeze uni ts.  l t is essential  to l imit as much as possible the volume of free air in the sealed fi lm Container.  

The user should balance the capital  and operating tost of cold storage vaults or deep-freeze uni ts wi th the labour 
and material  tost of bagging fi lm.  

7. 1 .2.3 Moisture-conditioning time 

Whi le temperature equi l ibrium readi ly occurs,  i t must be recognized that moisture equi l ibration takes considerably 
longer.  The time required for a package of fi lm to resch moisture equi l ibrium wi th i ts environment depends on 
several  factors:  

- the moisture permeabi l i ty of the storage Container;  

-  the volume and packing densi ty of the fi lm within the Container;  

-  the type of fi lm and enclosure materials;  

-  the temperature at which the moisture-conditioning occurs;  and 

- the di fferente between the ini tial  and the final  moisture content.  

These factors tan produce a prolonged conditioning period,  and the effectiveness of the storage vault may be 
compromised i f the conditioning is expected to take place in storage.  

For example,  freely separated sheet fi lms wi l l  condition at room temperature within hours,  whereas fi lms at sub-zero 
temperature wi l l  require a dramatic increase in conditioning time.  Depending on the ci rcumstances,  fi lm conditioning 
procedures may be necessary Prior to placing materlals in storage.  This tan be accompl ished for sheet fi lms by 
al lowing free access of air to the fi lm surfaces for a 24h period.  I f sheet fi lm is placed in the storage environment in 
Stacks,  longer conditioning times are required,  but eventual ly moisture equi l ibration is achieved.  Moisture 
equi l ibration for rol l  fi lms takes much longer.  The conditioning time tan be decreased i f the rol ls have access to the 
air or are in moisture-permeable enclosures.  However,  rol ls in closed metal  Containers wi l l  come to moisture 
equi l ibrium wi thin several  monthsfl*]  at room temperature.  Rol l  fi lm may be dried by keeping i t for 2 or 3 weeks in a 
taped Container wi th a sui table quanti ty of activated si l ica gel ,  molecular sieve,  or other inert humidi ty-control l ing 
substances.  
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l f the relative humidi ty requi rements of the storage envi ronment are Chosen  to match  those of the use envi ronment,  
moisture-condi tioning procedures tan be reduced or el iminated.  Matthing the relative humidi ty levels between use 
and storage has the added advantage of reducing physical  stress on  the fi lm caused by relative humidi ty cycl ing 
between storage and use.  Unmatched humidi ty levels wi l l  have a strong influence on  the time requi red to resch 
moisture equi l ibrium.  

7. 1 . 2.4 Warm-up time 

Storage temperatures signi ficantly below room temperature wi l l  requi re some warm-up time before the fi lm tan be 
used,  in  Order to prevent absorption or condensation of moisture on  cold fi lm surfaces.  The warm-up procedure 
requi res that an  adequate vapour barrier be wrapped around the fi lm contents during the warm-up period.  Adequate 
time must  be provided to al low the total  volume of fi lm to approach room temperature (see annex E) .  The warm-up 
time tan vary between l  h  and 1  day,  depending on  the package size,  degree of insulation and temperature 
di fferential .  

7.2 Envi ronmental  control  requi rements 

Proper envi ronmental  control  is necessary for maintaining humidi ty and temperature wi thin  the l imi ts speci fied,  
particularly for extended-term storage where the requi rements are more stringent than for medium-term storage.  
Sl ightly posi tive ai r pressure shal l  be maintained wi thin  the storage room or vaul t.  Envi ronmental  control  instal lations 
and automatic fi re control  dampers in  ducts carrying ai r to or from the storage vaul t  shal l  be constructed and 
maintained on  the basis of the recommendations contained in  appropriate national  Standards and regulations*) .  
They shal l  also fol low recommendations for fi re-resistive fi le rooms contained in  appropriate national  Standards and 
regulationss) .  Masonry or concrete Wal ls may release steam from internal ly bonded water when  heated in  a fi re.  A 
vapour barrier is requi red for such  vaul ts,  or sealed Containers shal l  be used.  

Automatic control  Systems are recommended,  and they shal l  be checked frequently enough  to determine that the 
humidi ty l imi ts speci fied in  table 1  are not  being exceeded.  A rel iable hygrometer,  such  as a Sl ing psychrometer,  tan 
be used for this purpose.  Where ai r-condi tioning is not  practical ,  high  humidi ties may be lowered by electrical  
refrigeration-type dehumidi fiers control led wi th  a hygrostat.  I nert desiccants,  such as chemical ly pure si l ica gel ,  may 
be used provided the dehumidi fier is equipped wi th  fi l ters capable of removing dust particles down  to 0,3 p, rn in  size 
and is control led to maintain  the relative humidi ty speci fied in  7. 1 .  

Dehumidi ficat ion may be requi red in  storage areas such as 
temperatures and frequently exceed the upper humidi ty l imi t.  

basements and caves that have inherently l ow 

Humidi fication is necessary i f the prevai l ing relative humidi ty is less than that speci fied in  7. 1 ,  or i f physical  troubles 
such as curl  or bri ttleness are encountered wi th  active fi les.  I f humidi fication is requi red,  a control led humidi fier shal l  
be used.  Water trays or saturated Chemical  solutions shal l  not  be used because of the serious danger of over-  
humidi fication.  

7.3 Ai r puri ty (see annex C)  

Sol id particles,  which may abrade fi lm or react wi th  the image,  shal l  be removed by mechanical  fi l ters from air 
suppl ied to housings or rooms used for storage.  These mechanical  fi l ters are preferably a dry-media type having an  
arrestante rating of not  less than 85 %,  as determined by tests contained in  appropriate national  Standards and 
regulations4) .  Fi l ters shal l  be of a non-combustible type,  meeting  the construction requi rements of appropriate 

national  Standards and regulations? 

For maximum storage l i fe,  photographic fi lm shal l  be in  a clean condi tion before being placed in  storage.  

2)  For example,  see references [1 2]  and [27] .  

3)  For example,  see references 1 1 31  and [28] .  

4)  For example,  see the stain test of reference [l4] ,  and also reference [29] .  

5)  For example,  see the Class 1  construction of  reference [1 5] ,  and also reference [29] .  
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Gaseous impuri ties such as Sulfur dioxide,  hydrogen sul fide,  peroxides,  ozone,  acid fumes,  ammonia and ni trogen 
oxides tan Cause deterioration of the fi lm base or Image degradation in some fi lms (see annex H) .  They tan be 
removed from the air by sui table washers or absorbers.  An extended-term storage fi lm vault should be located as 
far as possible from an urban or industrial  area,  where contaminants tan be present in harmful  concentrations.  
Storage of fi lm in sealed Containers in accordance wi th clause 4 wi l l  afford adequate protection against outside 
pol lutants.  

Since paint fumes may be a Source of oxidizing contaminants,  fi lm shal l  be removed from either an extended-term 
or medium-term storage area for a 3-month period when the area is freshly painted.  

Gases given off by decomposing ni trate-base fi lm wi l l  darnage or destroy the image on safety fi lm records stored in 
the same area[l61 .  Therefore,  fi lm shal l  not be stored with ni trate-base fi lms,  ei ther in the same room or in rooms 
connected by Venti lation ducts.  

7.4 Light 

Normal  
images 

ly,  fi lm is kept under dark i tions.  This is reco mmended practice,  as l ight tan be detrimental  to some 

8 Fire-protective storage (see annex 1 )  

During heating for 4 h at 1 50 “C in the package that is to be stored,  enclosure materials for fi re-resistant storage 
shal l  not ignite or release more reactive fumes than the fi lm i tself does.  Many enclosure materials wi l l  mel t or 
become badly distorted at this temperature.  

This melting or distottion shal l  not Cause darnage to the fi lm or prevent i t from being removed from the enclosure.  
The materials used in reels or cores shal l  be nei ther more flammable nor more decomposable than the fi lm which is 
stored on them.  

For protection against fi re and associated hazards,  the fi lm shal l  be placed in closed Containers in ei ther fire- 
resistive vaul ts or insulated record Containers@.  I f fi re-resistive vaul ts are used,  they shal l  be constructed in 
accordance wi th recommendations contained in appropriate Standards and regulationss),  wi th particular care for 
protection from steam.  

When the quanti ty of fi lm is not too great,  insulated record Containers conforming to appropriate national  Standards 
and regulations may be used.  They shal l  not exceed an interior temperature of 65 “C and an interior relative 
humidi ty of 85 % when given a fi re exposure test from 1  h  to 4 h depending on the classi fication of the record 
Container.  Insulated record Containers shal l  be si tuated on a ground-supported floor,  i f the bui lding is not fire 
resistant.  

For the best fi re protection,  dupl icate copies of fi lm records shal l  be placed in another storage area.  

9 Fi lm identi fication,  handl ing and inspection 

9.1  Identi fication 

Processed fi lm is frequently identi fied by non-photographic means such as ink,  Crayon,  fel t marking pens or 
pressure-sensitive labels.  Such identi fication materials shal l  pass the photographic activi ty test as described in 
ISO 1 021 4,  when tested wi th the identi fication area incubated in contact wi th the test detectors.  

6)  For example,  see Class 1 50 of reference [1 7] ,  and also reference [30] .  
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9. 2 Handl i ng  

Proper handl ing of fi lm is important.  Some types of fi lm are used frequently,  generating darnage and imposing 

cri tical  handl ing and fi l ing requi rements.  

NOTE -  Gelatin  
bubble col lapse.  

emulsion l ayers tan be physical ly scratched;  vesicular images are sensi tive to pressure darnage causing 

Good houseke #eping a , nd cleanl iness are essential .  Fi lms 
cotton or nylon gloves bY the handlers is good practice.  

shal l  be handled by thei r edges,  and the wearing  of thin 

9.3 I nspection 

A number of di fferent representative samples of fi lm shal l  be i nspected at 2-year intervals.  I f deviations from 
recommended temperature and relative humidi ty ranges have occurred,  i nspection shal l  be made at more frequent 
intervals.  A sampl ing plan establ ished in  advance shal l  be used,  and a di fferent lot should be inspected each time.  
Deterioration of ei ther fi lm or enclosure materials shal l  be noted.  Recommended practices have been establ ished by 
national  standardizing bodies for fi lm inspection[ls] .  

There may by physical  changes in  the fi lm (e.g.  curl ,  distottion,  bri ttleness,  adhesion fai lure) ,  visual  changes in  the 

fi lm (fading,  microblemishes,  colour Change)  or changes in  the enclosure material  (embri ttlement,  discoloration) .  
The Cause of the Problem shal l  be determined and corrective action taken.  

I f fi lm has been  stored at a temperature below the dewpoint  of the atmosphere where inspection is to take place,  the 
fi lm in  i ts enclosure shal l  fi rst be warmed up,  before opening,  Po a temperature wi thin  a few degrees of  that of the 
inspection room.  The time requi red for warm-up increases wi th  the volume of the fi lm and the temperature 
di fferente (see annex E) .  

9 
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Annex A 
(normative)  

@ ISO 

Distinction between storage copies and work copies 

The distinction between photographic fi lm records which are intended for storage and those intended for use has 
not always been clear.  Work (or use)  copies are the predominant photographic records found in l ibraries or record 
centres.  Their value l ies in their being avai lable for ready reference.  However,  as a result of this use,  they are 
subjected to dirt,  abrasion,  fingerprints,  contamination wi th foreign materials,  and exposure to excessive l ight and 
temperatures.  Such use copies may become moisture condi tioned to the conditions of the working area,  which may 
be qui te di fferent from the storage area where they are fi led in the l ibrary.  In fact,  physical  distortions of work copies 
tan occur i f they are not reconditioned to the moisture condi tions of the l ibrary storage area.  l t is evident that use 
copies of photographic records are not sui table for lang-term preservation.  

Where there is a need for extended storage of fi lm records,  dupl icates should be prepared and they should be kept 
in a col lection area separate from the one in which work copies are stored.  Storage copies should meet the 
appropriate ISO requirements for the photographic material  and should be stored according to the 
recommendations of this International  Standard.  Storage records wi l l  occasional ly be looked at,  otherwise the need 
for keeping these records is pointless.  However,  the use of storage copies shal l  be infrequent.  I f the fi lm is expected 
to be handled more than IO times during i ts I i fetime,  work copies should be printed from the storage copies.  

1 0 
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Annex B 
(informative)  

Advantages and disadvantages of protective (sealed)  enclosures 

Recommended enclosures are very dependent upon the speci fic condi tions of storage.  Sealed Containers which are 
impervious to moisture and gases,  such as taped metal  cans or heat-sealed metal l ic envelopes,  provide protection 
of the fi lm from high humidi ties and pol lutant gases in the storage environment.  Metal  cans also offer physical  
protection from handl ing darnage,  dirt and dust,  al low easier stacking,  and provide some protection from water and 
fi re darnage.  However,  i t has been establ ished that decomposing triacetate fi lm base wi l l  degrade faster in such a 
closed environment.  A closed environment confines acetic acid (formed by the decomposition)  and catalyses further 
degradation.  Cardboard boxes or Paper envelopes offer advantages by absorbing acetic acid vapours,  thereby 
slowing down the degradation reaction.  However,  they offer only l imited protection from outside humidi ty or 
pol lutants,  and l i ttle or no protection from fire and water.  These materials tan become brittle i f the pH of the 
enclosures drops below 4 as a result of acid absorption.  Al l  cardboard and Paper enclosures should meet the 

requirements of ISO 1 021 4.  

The fi lm archivist must make a qual i tative evaluation of the potential  risks to the col lection.  I f humidi ty,  pol lutants,  
dirt,  water or fire are major concerns,  sealed enclosures should be used.  However,  i f the fi lm col lection contains 
acetate base fi lm that has shown some signs of deterioration,  such as an acetic acid or vinegar odour,  then fi lm 
should be stored in an open environment or in an enclosure which tan absorb vapours.  l f decomposing fi lm is 
stored in an open environment,  consideration must also be given to any effect of acetic acid vapours on other fi lm 
stored in the same room.  This wi l l  depend upon the air Change-over in the storage room,  the proximity of other 
col lections,  and the type of enclosure used.  

1 1  
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Annex 6 
(informative)  

Air-entrained and gaseous impuri ties 

When dust and other air-entrained sol id particles are deposited on photographic fi lm,  they tan interfere wi th legibi l i ty 
and produce scratches.  Reactive types of dust tan Cause fading or staining of the image layer.  Gaseous impuri ties 
such as Sulfur compounds,  ozone,  Peroxides,  ammonia,  paint fumes and other active compounds may Cause 
deterioration of the base and a Chemical  degradation of the photographic image.  The most frequently encountered 
impuri ty,  especial ly in urban and industrial  atmospheres,  is Sulfur dioxide,  and smal l  concentrations are l ikely to 
produce detrimental  effects.  Hydrogen sul fide is not a common impuri ty,  but is a very active one even at low 
concentrations;  i t tan occur in air washers containing decomposed biological  sl ime.  Oxidizing gases,  such as 
Peroxides,  are responsible for the local  Oxidation of image si lver in fine grain images[l91 [**] ,  causing formation of 
minute deposi ts of coloured col loidal  si lver.  

Sui table means for removal  of gaseous impuri ties are avai lable,  such as air washers operating wi th treated water for 
el imination of Sulfur dioxide,  and activated carbon for the absorption of Sulfur dioxide and hydrogen sulfide[*l ] .  
These require consistent control  and,  in the case of activated carbon,  expert processing.  

1 2 
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Humidi ty during storage 

Humidi ty appreciably beyond the l imi ts speci fied in  this I nternational  Standard tan have a very deleterious effect on  
photographic fi lm.  Relative humidi ties above 60 % and  below 20 % should be avoided.  

Prolonged exposure to condi tions above 60 % relative humidi ty wi l l  tend to darnage or destroy the gelatin  emulsion  
layer due to growth  of  fungus,  and  wi l l  eventual ly Cause softening and sticking of  the emulsion.  High  humidi ty 
exposure wi l l  also accelerate any effect of  residual  processing chemicals (e.g.  thiosul fate)  on  the stabi l i ty of  si lver 
images and wi l l  impai r the stabi l i ty of  dye images.  High  relative humidi ties tan  accelerate degradation of  the fi lm 
base.  

Storage at  l ow humidi ties not  only avoids fungal  growth,  but  reduces the rate of  Chemical  degradation.  Recent  
i nvestigations FV*1  have shown markedly improved base and emulsion  stabi l i ty when  the storage humidi ty i s 
reduced below 50 % relative humidi ty.  When  the relative humidi ty is l owered to 20 %,  useful  l i fe tan be i ncreased 
by a factor of  4 to IO,  depending  upon  the property measured.  Consistent  exposure to humidi ty below 1 5 % relative 
humidi ty tan also produce a temporary bri ttleness in  gelatin  emulsion  fi lm,  but  flexibi l i ty tan be restored by 
condi tioning the fi lm to 30 % relative humidi ty or higher.  Fi lm records should  be handled careful ly whi le in  l ow 
relative humidi ty storage to avoid unnecessary flexing.  Fi lm having a l ow moisture content is apt  to develop static 
charges causing attraction of  dust  particles,  but  this di fficul ty may be avoided by appropriate discbarging during 
handl ing and printing.  Low relative humidi ty exposure tan also resul t  in  high  fi lm curl ,  which  may produce 
permanent  fi lm deformation in  sheet  fi lm and “spoking” in  motion-picture fi lm.  l t may also exacerbate existing 
physical  Problems,  such  as emulsion  flaking or delamination.  

1 3  
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Annex E 
(informative)  

Temperature during storage 

Continuous temperatures above approximately 40 “C tan permanently reduce the pl iabi l i ty of some fi lm bases,  and 
tan accelerate fading of dye images and vesicular images.  Whi le gelatin fi lm becomes bri ttle at low temperatures 
(below 0 “C) ,  flexibi l i ty is restored upon return to room temperature.  Fi lms should be handled careful ly when in low 
temperature storage to avoid undue flexing.  Storage temperatures below the dewpoint of the air may produce 
condensation of moisture upon fi lm surfaces,  unless the Container and contents are brought above the dewpoint 
temperature before removal  of the fi lm.  The required warm-up time may vary from 1  h to 1  day,  depending on the 
size and type of the package and the temperature di fferential .  

An important aspect of temperature is i ts effect on the relative humidi ty of the storage area.  A fal l  in temperature tan 
raise the relative humidi ty i f the storage area is not humidi ty control led.  This may Cause conditions beyond the 
range of recommended humidi ties for proper storage.  In this case,  sealed Containers should be used.  
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Annex F 
(informative)  

Temperaturekelative humidi ty relationship 

Degradation of photographic fi lm is caused by Chemical  reactions,  whose rates are lowered wi th  decreasing 
temperature and decreasing relative humidi ty.  Consequently,  the useful  l i fe of fi lm tan be i ncreased by lowering 
ei ther the storage temperature or storage humidi ty.  Moreover,  a l ower storage temperature tan compensate for a 
higher humidi ty to obtain  the same l i fe expectancy.  This is i l lustrated in  figure F. l  for the acidi ty i ncrease caused by 
degradation of cel lulose triacetate base Pl .  Simi lar behaviour exists for the degradation of Polyester base and the 
fading rates of  chromogenic dyes.  These relationships permi t  several  temperaturekefative humidi ty combinations to 
be acceptable for extended-term storage condi tions as speci fied in  table 1 .  This gives the storage vaul t  designer a 
range of Options.  

30 
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NOTE -  Curves are based  on  accelerated tests on  freshly processed fi lms.  

Figure F. 1  -  Temperaturekelative humidi ty relationship for cel lulose triacetate fi lm 
to attain  a fixed acidi ty level  
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Annex G 
(informative)  

Historie sti l l  photographic records 

In faci l i ties where historic photographic records are stored,  care should be exercised when choosing the relative 
humidi ty level ,  so that i tems in poor condition (those wi th flaking,  delaminating emulsion or fi lm curl)  are not 
physical ly stressed by low relative humidi ties in the range of 20 % to 30 %.  I f historic fi lm record copies in poor 
condition are stored in low relative humidi ty vaults,  they should be moni tored for darnage.  Cycl ing between low 
relative humidi ty storage areas and higher relative humidi ty use areas tan exacerbate existing Problems.  

Since low temperature and/or low relative humidi ty storage tan Cause bri ttleness,  which makes the emulsion and 
fi lm layers more susceptible to physical  darnage during handl ing,  al l  historic fi lm records,  especial ly those in poor 
conditions,  should be handled careful ly when in low temperature and/or low relative humidi ty storage to avoid 
unnecessary flexing.  Flexing or rough handl ing may darnage embri ttled fi lm in addition to potential ly exacerbating 
physical  Problems,  such as delaminating and flaking emulsions.  

Copies should be made for i tems which require frequent use.  This is important since the benefi ts of increased 
Chemical  stabi l i ty of the fi lm base and colour dyes gained by low humidi ty or low temperature storage are quickly 
mi tigated by frequent cycl ing and prolonged removal  to higher humidi ties and temperatures.  

1 6 

International  Organization  for Standardization

 



@ ISO I SO 5466: 1 996(  E)  

Annex H  
(informative)  

Microscopic blemishes 

Processed fine grain fi lms,  spectroscopic plates and RC Paper have developed microscopical ly smal l  colour spots 
or blemishes after periods of 2  to 20 years.  I n  microfi lm,  these have most  frequently appeared in  the fogged leader 
at  the outside of the rol l ,  but  occasional ly appear further into the rol l  i n  image areasflgl .  

These spots are caused by local  Oxidation of image si lver,  resul ting in  the formation of minute deposi ts of col loidal  
si lver appearing  as red or yel low spots.  Possible oxidizing agents causing this degradation are aerial  Oxygen,  whose 
action is accelerated by moisture,  and atmospheric contaminants such as Peroxides,  ozone,  Sul fur dioxide,  
hydrogen sul fide and others occurring in  industrial  atmospheres[l51 [*3~f*4] .  P eroxides tan be present in  some 
woods,  and tan also be formed as a resul t  of ageing of Paper i nserts and cardboard Containers commonly used for 

storing fi lm.  

Processing and storage condi tions play an  important role in  the development of  the blemishes.  The processed fi lm 
should  be free of water and Chemical  spots,  di rt and scratches.  Storage in  cool ,  dry ai r that is free of oxidizing gases 

or vapours is usual ly an  effective means for arresting or retarding the formation of blemishes [1 91 1 *51 [*61 .  
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Annex I  
(informative)  

Fire protection 

Darnage to photographic fi lm records by high temperature tan occur even i f the fi lm is not destroyed by fire.  
Photographit fi lms show some physical  distortion at 1 50 “C,  but the si lver-gelatin image tan wi thstand this 
temperature for several  hours without signi ficant loss in Image qual i ty.  However,  dye and diazo images tan show 
some fading or Change in colour balance.  Vesicujar and heat-processed si lver images are general ly destroyed 
under this severe condition.  In addition to image loss,  the physical  distortion resulting from high temperatures tan 
result in fi lm only being viewed,  projected or printed wi th di fficul ty.  

One danger to fi  Im,  as a result of high temperature exposure 
laps 9 particularly wi th fi lms having gelatin or special  backings.  

9 is that of sticking or blocking of adjace nt s  heets or 

Steam generation and the resultant cool ing effect is a design characteristic for the insulation of certain types of fire- 
resistant Safes and vault doors.  Fi lm must be protected against steam,  otherwise,  sticking,  gelatin emulsion melting 
and severe distortion wi l l  result.  For this reason,  insulated record Containers designed to seal  the contents against 
steam are recommended (see clause 8).  

For very 
location.  

important records and for greater fire protection,  i t is recommended that dupl icates be stored in another 
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