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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

Water resistance is not an important consideration in the normal storage of colour prints. However, in a
disaster situation, such as floods, earthquakes or water main breaks, this property can be of critical
importance if the print is to be salvaged. A wide variety of materials are used for digital colour prints and
the colorants used in some digital prints are water soluble. The degree of their water resistance varies
depending upon the colorants used and if the print has a water-resistant overcoat. In addition, the paper
or other substrate may be of equal importance. The same colorants may exhibit very good water resistance
on one substrate but can be completely washed off from a different substrate. Even print systems that use
water-insoluble colorants may be damaged by water exposure if the substrate is not also water resistant.
This document provides a standardized method to evaluate the qualitative water resistance of colour prints.

© IS0 2025 - All rights reserved
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Imaging materials — Colour images — Determination of
water resistance of printed colour images

1 Scope

This document specifies tests to determine the relative water resistance of printed colour images. This
document jsappticabteto bothrdigitatamd-amatogue primnts:

2 Normative references

There are po normative references in this document.

3 Termis and definitions
For the pugposes of this document, the following terms and definitions apply.

[SO and IE( maintain terminology databases for use in standardization at the following addresse|

2]

— ISO Online browsing platform: available at https://www.isg.0rg/obp

— IEC Elgctropedia: available at https://www.electropedia:org/

3.1
ambient conditions
environmental conditions of (23 + 1) °C and (50 +5) % RH

3.2
mordant
substance that combines with a dye, used to fix it in a material

4 Categories of water resistance

4.1 General

The water|resistancesgfia print is categorized into one of three categories, i.e. water resistant, moderately
water resigtant andnpt water resistant as defined in 4.2 to 4.4.

4.2 Waterresistant

Water-resistant print is print that is not noticeably affected by exposure to liquid water.

NOTE No significant degradation of the colorant (bleeding, smearing, hue change), of the support (curl, cockle,
delamination) or of the image surface (gloss changes, water rings, etc.) is found.

4.3 Moderately water resistant

A moderately water-resistant print is a print that exhibits some change or damage by water but is still
considered usable for its intended application.

NOTE The damage can manifest itself as slight media curl, partial delamination along an edge, or ring-like
watermarks due to gloss changes or a minor amount of colorant migration. This damage can be mitigated by the rapid
removal of the water (careful blotting, shaking off the water, etc.).

© IS0 2025 - All rights reserved
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4.4 Not water resistant

A print that is not water-resistant is a print that is easily damaged by contact with water, even when
incidental (e.g. a water mist) and is considered unsuitable for applications involving contact with water.

NOTE

Such damage can manifest itself as appreciable curl, delamination of the image layer, colorant bleed into

non-imaged areas or from colour to colour, or image degradation (hue and gloss changes, surface marks, etc.). It is
strongly advisable to users of these materials to prevent water contact.

5 Water resistance estimating procedures

5.1 General considerations

Water resigtance is the ability of a print to resist water damage which may manifest itselfin a namt
such as mijgration of colorants; changes in the size and/or optical density of image elements; degradation
of the image layer, as well as cockle, curl or loss of gloss. The water resistance of prints.made

methods

ries considerably. For example, some ink-jet prints sustain no observable damagsg

surface is rubbed immediately after water has been poured over the image. While‘others that d
any water flamage after soaking for hours, lose a portion of their image layer if itis wiped off befdre drying.

For dye-based inkjet, water resistance of many systems is dependent on three interdependent
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are sufficiently reproducible to yield statistically reliable data. However, this is not
evaluation criteria. For these reasons, qualitative analysis of the test results is presd
uping of the results obtained from different print materials into water-resistant (
er-resistant categories. An intermedjate’level of moderate water resistance is also 1
s boundaries cannot be determinedcexactly.

hent requires the use of deionized or distilled water for all of the tests. The pH of th
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y water-soluble components'in the media coating will dissolve into the water and rapidly change

tion of test‘results based on qualitative criteria for water resistance (as defined i Clause 4)
at untreated control specimens be used for comparison with water-treated specimens.

6 Test llnethods

6.1 General

Four test methods are given for water resistance. Method 1 models the effect of water spilt on an image and
left to dry. Method 2 tests the physical integrity of the colorant receptive layer. This may be an important
feature, as it is possible to have images that may resist smearing and other defects when in sustained contact
with water, but will be destroyed if touched before fully drying. Method 3 indicates how images will behave
under catastrophic conditions (e.g. flood damage). Method 4 explores the effect of water penetration from
an exposed edge, such as an upright book on a flooded shelf.

The test methods discussed in 6.2 to 6.5 all involve the cyan, magenta, yellow, red, green, blue and black
colours. For black, the processed black generated by the printer with the user specified driver settings
(see 7.1 for more information and warnings) shall be used. As an option, the user may also use black

© IS0 2025 - All rights reserved
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generated in a different manner (e.g. 3- or 4-colour composite, pure black, etc.) if the option is available to
the user. Some printer systems utilize more than cyan, magenta and yellow primary colours (e.g. systems
that also use additional spot or process colours, such as red, green, blue, orange, and violet). In such a case,
the user of this document may include these extra colours in the tests. All print specimens shall be allowed

to dry at ambient conditions for at least 24 h prior to proceeding with the test.

NOTE
computer.

6.2 Method 1 — Standing water evaporation

Figure 1 shows some example test patterns that were generated using a simple drawing program on a

The test target consists of cyan, magenta, yellow, black, red, green and blue colour blocks of convenient size
(~2 cm?) with a chequered board fill pattern (1,5 mm?) printed at the maximum density for

allowable |

aboved,;,
at least 24

6.3 Met]

The testta
to the max

accomplish

that colour

y the printing system. Another set of chequered board squares is also printed at 0,5
A 0,1 ml drop of water is then placed onto the centre of each colour patch and allowe
h at ambient conditions.

nod 2 — Standing water plus wiping effects

get and initial procedure is the same as Method 1, except that the 0,1(m] water drop is a

(e.g. cardbgard) of the same size on top of the test target (over the water’/drop). A 50 g weight is ap

laboratory

6.4 Metl

The test targets described in 6.2 are printed, and they are<thien immersed into deionized or dist

at ambient
shall be us

NOTE I

6.5 Met]

The test t3
separately
filled to a d
from the {
chromatog
substrates

tissue and the tissue is pulled once across the sample at an.approximate rate of 5 cm/s

hod 3 — Water soak

temperature for 1 h, removed and hung vertically to dry (about 0,5 h to 1 h). Separate
bd for each test specimen to avoid cross-contamination.

[t can be necessary to use weights to hold the‘test specimen under the water.

nod 4 — Edge immersion

rgets described in 6.2 areprinted with 1,0 cm border on the lower edge. They are
in a closed chromatography tank containing water at equilibrium with ambient con

ides of the tank may’/be used instead of the chromatography tank. The print is |
raphy tank or othercontainer for 24 h and evaluated after removal. For prints on pap|
with grain difection, the test shall be performed with samples immersed both wit]

parallel and perpendicular to the water surface.l2] Grain direction is easily determined using

methods!3].

q

4

NOTE 1

hortér~edge immersion times, for example 4 h, will allow differentiation between printed

show similalr performance after 24 h required in Method 4.

imum density patches. After allowing this drop to stand for 1 min;the water is wiped|
ed by placing a 2 cm? piece of laboratory tissue [e.g. Kimwipe®%] backed by a semi-rig

0,1 density
1 to dry for

pplied only
up. This is
rid support
blied to the

illed water
containers

hen placed
litions and

epth of 0,5 cm. Other-containers that are large enough to hold the test print without interference

tept in the
er or other
1 the grain
variety of

images that

NOTE 2  If the water fails to reach the colorant after 24 h, include this observation in the test report.
NOTE 3  For guidance on determining the resistance liquids other than water, see Annex A.
NOTE 4  With the increased frequency of water emergencies caused by the changing climate, see Annex B for more

information on water emergency scenarios with inkjet prints.

1) Kimwipe® is an example of a suitable product available commercially. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of this product. Equivalent products may be

used if they

can be shown to lead to the same results.
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7 Test pattern preparation

7.1 General considerations

The example test patterns shown in 7.2 can be produced in any of the available image programs [in this
case, Adobe Photoshop®32) was used]. The high-density areas were generated by assigning them the

maximum RGB colour values. The lower density areas are targeted to be approximately 0,5 OD above d

min*

The RGB values used are determined by trial and error and will likely be different for each printer system
investigated. The print should be made by using the manufacturer’s recommended driver settings for the
colorant and media being investigated. Strong caution should be observed when using driver settings that
are not recommended or unknown (i.e. the media and/or colorant being used has no recommended values
by the printer’s manufacturer). In these cases, the amount of colorant delivered to the media may be too little

or too muc
of the aboy
used, as th
the colour
be reporte

When pro
processing

7.2 Example test patterns

Examples (

and tuS MOt TEPresent a true Maximum density @, for thatsystent. Thfscan cause
e tests to be in error. However, if those settings represent the intended use, theu{@
by will then represent what the end user will observe. In all cases, the exact pri et
settings (i.e. RGB values) given by the imaging-processing program, and th

3 Q%“S*@am

ducing print samples from analogue imaging systems, the manufacturer’s rec
conditions shall be used. If deviations from that method occur, theg.)@all be reported,

f test patterns are given in Figure 1.

the results
se shall be
tings used,
used shall

bmmended

OA
.\@e\
S
&
e

.

a) Standing water evaporation

R

b) Standing water plus wiping

)

2) Adobe Photoshop® is an example of a suitable software package available commercially. This information is given
for the convenience of users of this document and does not constitute an endorsement by ISO of this product. Equivalent
products may be used if they can be shown to lead to the same results.
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Figure 1 — Examples of test patterns
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est specimens, the process used to make the print shall be reported.
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Annex A
(informative)

Determination of resistance to other liquids

The test methods in the document were developed for use with water; however, depending on the usage case
they may also be used with other liquids. Applications include cleaning solutions, which photographic prints
might be exposed to, and simulating the effect of accidental contact with foods other than water.l4! Liquids

other than
examples i

— 10% ¢
3% ac
20 % 4

50 % ¢

veget

For non-vo
the presen

These test
should be |

Tests with
used to ind

Consumer}{

distilled water are Frnnlnnnﬂy used to simulate the effect of contact with food ite

hclude:
thanol for aqueous foods;
etic acid for aqueous foods with pH below 4,5;

thanol for aqueous, alcoholic liquids with less than 20 % alcohol and fatty foods;

le oil for foods with free fatty acids contacting the materialysurfacel21[el,

latile liquids, such as vegetable oil, Method 1 will reflect the performance of the printg
Ce of the liquid, rather than the effect of evaporation:

methods evaluate bleeding of prints, not stainingof the liquids; consequently, these te
Ised with transparent, non-staining liquids.

liquids other than water do not comply-with the main body of this document and sh
icate conformity with this document.

may be cautioned to avoid contactof photographs with potentially damaging liquids.

s. Specific

thanol for aqueous, alcoholic liquids with greater than 20 % alcohal} and for foods containing oil
emulsailzns in water;

d image in

st methods

buld not be
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