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1. Introduction
In 1839, daguerreotype the first commercially successful photographic process was presented in Paris. Over

time, photography has constantly evolved, not just regarding its technological aspects. The correct

identification of the photographs is very important for conservation and resforation treatments, but also for
archiving/ cataloguing and dating of objects. If there are any uncertainties, a qualified photographic
conservator should be consulted. By preserving these cultural artefacts one encounters a large variety of
materials. In the following, the most important photographic processes are presented first.

1.1 Structure of photographs
Almost all photographic methods share the same basic technical structure (positive, negative, slide): There is @
supporting material (paper, glass, plastics such as cellulose nitrate and polyester) on which lies the emulsion -
the information carrier of the image. It consists of the binder (e.g. albumen - the egg white for the albumen
paper, gelatine) and the lightsensitive, imageforming substance (silver halides, dyes). Depending on the
process further layers are added: for example, the layer between the emulsion and carrier consisting of

barium sulphate in Barite paper (DOP gelatine silver paper, b/w), a plurality of plastic layers within PE
paper, profective layers in film materials.

1.2 Positive photographic processes

Technology/ Carrier Hue Surface Comment

Time period

Albumen paper paper yellow-brown, light parts | shiny, often covered | often faded/yellowed, strong tendency

1850 - ca. 1920 offen yellowish with fine hairline to curl, paper fibres of the carrier
cracks visible under the binder

POP-Gelatine silver | paper chocolate brown, glossy, matt or Aristo paper or prinfing-out paper, no

poper purple with gold tone | textured, possible | paper fibres visible

1885 — ca. 1920 oxidation

DOP-Gelatine silver | paper warm black tone 1o blue | glossy, matt or between 1890 - 1950 referred to as

paper (Barite paper) black, with brown fextured, Oxidation | gas light- or Velox paper, development

1890 - today sulphur fone often visible paper, no paper fibres visible

Barite paper, colour | paper chromogenic (colour forming) process,

1942 - 1970 formation of magenta, yellow, and

cyan colours through the development
process

DOP- Gelatine silver

paper carrier,

warm black tone to blue

glossy, matt or

paper carrier coated on both sides with

paper (PE-Paper) coated on both | black, with brown fextured plastic, no paper fibres visible

1970 - today sides with sulphur tone
plastic

PE-Paper, colour paper carrier, chromogenic (colour forming) process,

1970 - today coated on both formation of magenta, yellow, and
sides with cyan colours through the development
plastic process

Cibachrome or polyester carrier polyester, silver bleach process

lIfochrome process

1964 - today

Dry gelatine plate | glass neutral grey semi-matt used as negative and slide

Approx. 1878 -

foday

Cellulose nitrate film | cellulose nitrate | image black, semi-matt, highly flammable, possible smell of

1889 — approx. carrier neufral glossy back nitric acid, poss. description "nitrates’

1955

grey/yellowish
brown /amber

on the edge, used as a negative, slide
and film {35 mm)
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1.3 Photographic negative processes
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Technology/ Carrier Hue Surface Comment

Time period

Acetate film cellulose di-and | image black, semi-matt, poss. labelled "Safety Film", poss.

1920 - today friacefate carrier light glossy back | smell of acefic acid in older films,

grey/colourless used as a negative, slide and film.

Negative colour process | cellulose di- and chromogenic (colour forming) process,

1938 - today friacetate formation of magenta, yellow, and
cyan colours through the development
process

Slide Colour process cellulose di- and chromogenic (colour forming) process,

1936 - today friacetate formation of magenta, yellow, and
cyan colours through the development
process

Polyester film polyethylene image black, carrier | semi-matt, hard to enflame, negative and slide

1950 - today terephthalate light grey/colourless | glossy back

2. Deterioration

2.1 Positive process

As complex the construction of photographs is, as varied are the sfates of deterioration. Causes may be

endogenous and exogenous factors. Endogenous factors include the physical and chemical properties of the

materials used, which have a sfrong influence on the stability. Exogenous causes of damage are due to

unsuitable climatic storage conditions, improper packing materials and handling, and due to bright lighting.
Generally speaking, high humidity and high temperature considerably accelerate the decomposition

processes of imageforming materials and other components.

Damage to positives such as cracks, kinks and flaws are caused by improper handling and/or storage. But,
flaws can also result from peeling off a photograph improperly from a board, especially when a non-water-
soluble adhesive was used. Also, labelling materials can cause damage to photographs: Seals and a pencil
which is too hard can permeate through to the front of the photograph. Climate variability can lead to
delamination, i.e. the emulsion peels off the carrier. The result is loss of image information, as the detached
emulsion is very fragile. Framing of positives without a mount or spacer may result in condensation in the
frame and may lead fo the emulsion sticking to the glass and frame and the loss of image information through
the reduction of the layer. Too high humidity (above 60 %) leads to a greatly increased risk of mould

infestation.

Fingerprints on the emulsion can oxidize ireversibly. This is recognizable due to an orange discoloration in

this area (Fig. 1). Changes in the imageforming materials are caused through oxidising pollufants, such as
peroxides or sulphur compounds and are generally irreversible, leading to an oxidation of the silver. This
process is accelerated by heat and moisture. This results in freely movable silver ions that can be reduced in
sequence back to metallic silver If this happens at the emulsion surface, the result is a mefallic/silver shinny

surface, especially visible in the dark/dense areas referred to as the silver mirror or oxidation. After PE paper
is exposed fo peroxides, one can observe a yellowing of the material (Fig. 2). Reddish spots can also oceur,
the so-called Redox stains.
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Fig. 1: Oxidation caused by a fingerprint on a
gelatine dry plate (KB Hendriks, Fundamenials of
Photograph Conservation)
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Fig. 2: coloration of PE-paper affer exposure fo
peroxides from:
www.iaq.dk/image/rc_photos.htm Morten RyhF
Svendsen, 2001 Original Photo by John lee,

National Museum of Denmark

The above mentioned pollutants can be released by packaging material, archive furniture, flooring and
wall colours. But yellow,/brown discoloration of the photographs can also be the result of lignin or wood-
confaining materials, such as mounts.

In chromogenic developed colour prints a change in colour occurs both through light exposure and sforage
in the dark and is caused by the chemical instability of the material i.e. the dyes and unfavourable climatic
conditions. Too much exposure to light leads to a bluish fint since because magenta and yellow fade faster
in comparison to cyan during exposure to light. Dark storage often results in a reddish tint as the blue and
yellow dyes in the dark are more unstable than the magenta dye. This process is accelerated, in particular,
by high temperatures and humidity.

2.2 Negative process

Similar domage patterns are observed in negative processes. Improper storage and handling can lead to
breakage of glass and defects can be caused in glass plafe negatives. Delamination caused by climate
changes may also occur. If glassine pockets are exposed fo too high humidity there is a risk that the glassine
becomes wavy and leaves an imprint in the emulsion. If the emulsion fouches the bottom of a box or a sleeve
containing lignin or a sulphurcontaining adhesive, it may cause oxidation. Incorrect labelling materials (fine
liner, marker efc.] can cause change in the emulsion even through an envelope or a sleeve (Fig. 3).


http://www.iaq.dk/image/rc_photos.htm
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Figure 3: Oxidation in the marking area (arrows)
caused by the migration of the pollutants
contained in the labelling material through the
cover material

Fig. 4: Oxidation in the area of the glue flap
[arrow) caused by the coniact of the emulsion with
a lignin-containing envelope, from:
www.iaq.dk/silvermirror/Gallery, Giovanna Di
Pietro, April 2002

For chromogenic developed slides, the same damage phenomena can be identified as in chromogenic
positive developed colour materials.

Due to the chemical instability of the material, cellulose nitrate films are affected by decay (Fig. 5).

The support material consists of nitrated cotton which is mixed with camphor as a plasticizer. The
decomposition process produces nitrogen dioxide, which in combination with moisture forms nitric acid.
The process is accelerated by too warm and humid climatic conditions. The packaging of these films in
plastic covers results in a far worse destruction as the toxic degradation product cannot escape.

With progressive degradation, the carrier shows a yellowish or amber coloration. The carrier deforms

and becomes very britile. The gelatine emulsion and silver layer are also attacked. The emulsion is softened
and becomes sticky, the image fades. The resulting pollutants also destroy adjacent materials. The carrier
material of acetate films consists of cellulose di- and triacetate. The decomposition process is called
"vinegar syndrome”, because acetic acid is produced in the degradation. The decomposition of acetate
film is recognized by the shrinking, warping and britileness of the carrier. The emulsion can raise itself from
the shrinking carrier (Fig. 6). Also significant and typical is the smell of vinegar. The degradation products
can also contribute fo the fading of colour materials.
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Fig. 5: Decomposition of nitrate film, Fig. 6: Decomposition of an acetate film, shrinking of the
deformation of the carrier, discoloration of  carrier, delamination of the emulsion, from: B. lavédrine, A
the emulsion, from: B. lavédrine, A Guide — Guide to the Preventive Conservation of Photograph

fo the Preventive Conservation of Collections

Photograph Collections

3. Archiving — Preservation

3.1 Cataloguing, labelling

The inventory number should be placed at the edge of the object. Select a small stamp, if you have to apply
one and also place it at the edge or outside of the image. No pens, markers, felt tip pens efc. should be
used for the labelling of photographs, as they may permeate through to the front and are also not removable.
In order to prevent imprints of the label to the front side, pressure should be kept to a minimum whilst writing.
No selFadhesive labels, self-adhesive tape (Tesa ®, Filmoplast ®, etc.), or postit notes should be used on
photographs, as the adhesives can contain substances which could affect the photograph, tumning it yellow or
brown. Positives should be labelled with a soft pencil on the back, negatives and slides on glass and film
carriers on the emulsion side.

* Material recommendation: S|



