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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.

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 documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www​.iso​.org/​directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www​.iso​.org/​patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www​.iso​.org/​
iso/​foreword​.html.

This document was prepared by Technical Committee ISO/TC 6, Paper, board and pulps, Subcommittee 
SC 2, Test methods and quality specifications for paper and board.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www​.iso​.org/​members​.html.
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Introduction

The interaction between the liquid and the solid phases influences the contact angle. Contact angles 
above 90° define a situation where the liquid is repelled by the solid; below 90° defines a situation of 
attraction where the liquid wets the surface. The magnitude above or below 90° shows the relative 
degree of repulsion or attraction between the two phases.

On many surfaces the contact angle varies with duration of contact through a combination of spreading, 
penetration (in the case of porous substrates) and evaporation. Both manual and automated apparatus 
are available for optical measurement of contact angle, but automated equipment is preferred for 
precision and rapid measurement, and because it is often applicable to a wider combination of liquid 
and paper or board samples.

Contact angle measurement is used to predict how liquids interact with paper surfaces. This document 
describes the most common form of test, using water as probe liquid, and from the data a probable 
interaction between the paper surface and another liquid with comparable surface tension and viscosity 
characteristics is often inferred. The veracity of this inference should be tested wherever possible.

Notwithstanding the above, contact angle measurement is used widely as a predictive tool in several 
industrial settings, for example:

a)	 for assessing writing, ruling or printing quality with water-based or solvent based inks (e.g. in 
inkjet, gravure or flexographic printing);

b)	 for gluing applications;

c)	 for wet offset lithographic printing;

d)	 for hot-foil applications;

e)	 for barrier or release coatings;

f)	 for coating applications.

In some cases, measurements of contact angle are used to calculate two or three components of the 
surface energy of the paper or board, which requires the use of two or three liquids of known surface 
energy, respectively. In such cases, the values calculated for the components of surface energy will be 
related to the liquids chosen for the analysis[1]. This is not covered in this document.

The test method described in this document is sometimes known as ‘static’ or even ‘sessile drop’, 
since on many surfaces the droplet remains static and in equilibrium with the paper surface and air. 
Yet on paper and board surfaces the droplet often changes its dimensions with time, due to sorption 
and wetting phenomena. This has led some instrument manufacturers and researchers to describe the 
automated optical technique outlined in this document as measurement of the ‘dynamic’ contact angle.

This document does not use the term ‘dynamic’ because this nomenclature confuses a measurement 
changing with respect to time with one that changes due to a plane of shear. For example, the Willhelmy 
plate method of contact angle measurement, which measures the force required to push a solid material 
into and then pull it out from a liquid reservoir, is a true ‘dynamic’ method[2].

Similarly, this document does not cover the situation where a droplet is placed on a horizontal surface 
that is subsequently tilted so that gravity causes the droplet to assume an asymmetric shape, then to 
commence movement.
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Paper and board — Measurement of water contact angle by 
optical methods

1	 Scope

This document specifies the method for optical assessment of the contact angle between water and the 
surface of paper and board, where the process of droplet formation, application to planar substrates, or 
measurement of the droplet shape in contact with the solid is performed by automated equipment.

The limits of measurement are determined by the capabilities of the instrumentation used. The 
instrumental capabilities defined by this document use a digital image capturing system operating at 
a minimum of 50 frames per second and needs the ability to perform the first measurement after no 
more than 20 ms to 40 ms contact between the droplet and substrate.

The test method is applicable to most kinds of paper or board however it cannot be applicable to 
structured materials.

2	 Normative references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 186, Paper and board — Sampling to determine average quality

ISO 187, Paper, board and pulps — Standard atmosphere for conditioning and testing and procedure for 
monitoring the atmosphere and conditioning of samples

ISO 13530, Water quality – Guidance on analytical quality control for chemical and physicochemical water 
analysis

3	 Terms and references

For the purposes of this document, the following terms and definitions apply:

3.1
baseline
line of contact between the water droplet and paper or board surface, determined by optical means and 
taken as the plane from which the contact angle is measured

Note  1  to  entry:  Precise measurement of contact angle requires precise assessment of the baseline. For the 
optical system to achieve the best estimate of the baseline, it may be necessary to tilt the camera so that it views 
the droplet slightly from above, at a shallow angle (typically 0-3° relative to the horizontal), rather than directly 
from the side (0°). Experience shows this small change in viewing angle does not affect the measured contact 
angle value but can enhance detection of the baseline[3].

3.2
contact angle
Θ
angle to a baseline (3.1), formed by means of a tangent on the droplet contour through one of the three-
phase points at the specified contact time

Note 1 to entry: The contact angle is expressed in degrees (°).

TECHNICAL SPECIFICATION� ISO/TS 14778:2021(E)
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3.3
contact time
duration of contact(s) between the water droplet and the test piece surface, as measured automatically 
from the instant at which the timing mechanism is triggered to the instant of measurement

3.4
droplet height
H
distance from the top of the droplet in contact with the test piece surface as measured from the baseline 
(3.1) at the specified contact time (3.3)

Note 1 to entry: The droplet height is expressed in millimetres.

3.5
droplet base diameter
D
maximum width of the droplet base in contact with the test piece surface, as measured along the 
baseline (3.1) at the specified contact time (3.3)

Note 1 to entry: The droplet base diameter is expressed in millimetres.

3.6
three-phase point
point of intersection of the liquid/solid, liquid/gaseous and solid/gaseous boundary lines

4	 Principle

A water droplet is applied to the horizontal planar surface of paper or board, the angle of contact it 
makes with the material is assessed by optical digital imaging.

Figure 1 — Principle of measurement
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Key
1 substrate
D droplet base diameter
H droplet height
Θ contact angle

5	 Reagents

5.1	 Distilled water, with a surface tension of at least 72 mN/m at 23 °C, as specified in ISO 13530.

NOTE 1	 This method can be used with other liquids providing they can be delivered in the form of a droplet 
by the liquid delivery system (6.1.3) described in this document, and providing they do not cause substantial 
swelling of the substrate over the time scale of the measurements such that the baseline can no longer be defined. 
Also, for liquids with high vapour pressure, the rate of evaporation may be too fast to allow the technique to be 
used, unless performed in a vapour-saturated atmosphere (e.g. a closed glass cuvette containing a few drops of 
solvent). Contact angle values produced using other liquids are not comparable with those produced using water.

NOTE 2	 Some contact angle measuring apparatus (6.1) have the facility to heat liquids prior to droplet 
formation. Heating alters both surface tension and viscosity, both of which can affect contact angle. If the liquid is 
heated, this is a deviation from the standard.

NOTE 3	 Many contact angles measuring apparatus (6.1) are also capable of measuring liquid surface tension 
and can be used to examine water surface tension. It is recommended to periodically check that the water has not 
been contaminated as it would have a direct effect on the contact angle readings.

6	 Apparatus

6.1	 Contact angle measuring apparatus.

Key
1 platform
2 light source
3 droplet
4 pump
5 liquid reservoir
6 droplet application system
7 video camera
8 substrate

Figure 2 — General schematic of automated contact angle apparatus
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For the optical determination of contact angles on a horizontal, planar substrate, any type of apparatus 
having the general geometry shown in Figure  2 and further conforming to the requirements in the 
following sub clauses is used.

NOTE	 This schematic is not intended to describe all possible instrumental arrangements. Accordingly, 
instruments without a platform, with separated liquid container, with different kind of construction or those 
using different viewing arrangements, are also permitted.

6.1.1	 Platform with a holder mechanism (key item 1), to secure the test piece, capable of maintaining 
flatness of the test piece over the duration of the test. The platform shall be horizontal.

NOTE	 The “platform” can be a table-top and the holder can be the housing of the device.

6.1.2	 Light source (key item 2), capable of illuminating the droplet, with suitable heat filters, if 
needed to eliminate heating of the test piece or water droplet. The illumination system shall produce 
homogeneous lighting over the entire field of view.

6.1.3	 Liquid delivery system (key item 5), consisting of a water reservoir and a dosing mechanism, 
capable of producing a water droplet of known volume to a tolerance of +/- 10 %. If the droplet volume is 
determined by the pumped volume, are shall be taken that no air bubbles are present as they will cause 
significant volume error.

NOTE 1	 The volume relates to the droplet produced at the end of a capillary, not necessarily to the volume 
applied to the test piece surface. After release of the droplet there will always be a small portion of water 
remaining on the capillary, the amount of which will relate to the water, capillary diameter, capillary type and 
material, and droplet application technique.

NOTE 2	 The dispensing volume and reproducibility of dosing system can be checked using an impermeable 
reference surface.

NOTE 3	 Some contact angle measuring apparatus enable the volume calculation directly from pendant droplet 
in which case air bubbles won’t affect the final droplet volume.

6.1.4	 Droplet application system (key item 6), allowing a water droplet of specified volume to be 
suspended at the end of a capillary before being applied to a paper or board surface under controlled 
conditions. The diameter and material of the capillary shall be chosen for application of water in 
accordance to Clause  5 and the droplet application system. The droplet application system shall be 
adjusted so that the droplet has minimum kinetic energy when it impacts the test piece surface.

The exact method of droplet application will differ between instruments. The method shall allow the 
droplet to detach from the capillary so as not to inhibit contact angle measurement after a contact time 
of at most 20 ms to 40 ms.

The material of the capillary shall be chosen

—	 to hinder wicking of the water up the exterior of the capillary;

—	 to be inert, such that it does not affect the liquid surface tension, and

—	 to allow release of the droplet with a minimum of effort.

Care shall be taken when interpreting behaviour of water on very hydrophobic surfaces, since the 
droplet may bounce for several hundred milliseconds due to the way some droplet application systems 
impart kinetic energy, which causes an apparent oscillation in contact angle values. Where such 
behaviour is observed, contact angle values during this period shall not be reported. This behaviour 
does not tend to occur on hydrophilic surfaces when using water.
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6.1.5	 Image capturing system (key item 7), incorporating an optical magnification mechanism that 
allows the shape and dimensions of the droplet in contact with the paper or board to be measured 
accurately.

The video camera shall be capable of taking a minimum of 50 frames per second, and the exposure of 
each frame shall take no more than 1 ms.

The ratio between image width (mm) and the number of horizontal pixels in the displayed image shall 
not exceed 0,02 mm/pixel to provide sufficient detail for image analysis.

The depth of field shall be sufficient to encompass the whole of the droplet contour on the paper or 
board surface.

6.1.6	 Timing system, which is triggered when the droplet is released from the capillary, triggered 
directly before the droplet contacts the test piece surface or which is based on a captured video starting 
before the drop reaches the substrate. This timing system shall initiate before, or at the latest within 
2  ms after contact, and shall allow each digital image to be assigned a unique time stamp with an 
accuracy of ±2 ms.

NOTE	 The nature of the trigger mechanism differs between instruments. In general, it will be a camera 
trigger or a software trigger. For example, in some instruments the droplet is dislodged from the capillary by 
a mechanical pulse, which simultaneously initiates the timer mechanism. In others, the timer starts when the 
falling droplet approaches a point just above the test piece surface. Alternatively, a continuous video can be taken 
starting before the droplet contacts the paper or board surface, such that the contact time can be back-calculated 
taking the point at which contact between the liquid and solid takes place as ‘zero’.

6.1.7	 Suitable image analysis software, that can process each digital image taken by the camera, 
producing values for droplet height, H, droplet base diameter, D, and contact angle, Θ, and in some cases 
an estimate of the droplet volume.

NOTE	 Various algorithms can be used to analyse the droplet shape or contour and provide contact 
angle values. The contact angle value determined is influenced by the mathematical procedure chosen. Many 
manufacturers use their own proprietary algorithms, depending on what shape the individual droplets of water 
assume on the sample surface[4], which causes variability between instruments. For this reason, the circle 
equation [see Formula (1)] has been chosen as the only algorithm to be compliant with this document.

7	 Sampling

If the test is being made on a lot of paper or board, the sample shall be selected in accordance with 
ISO 186. If the test is being made on another type of sample, report the source of the sample and, if 
possible, the sampling procedure used, and make sure that the test pieces taken are representative of 
the sample received.

8	 Conditioning

Place the contact measuring apparatus and distilled water (5.1) in the conditioned atmosphere specified 
in ISO 187 for sufficient time that they come to equilibrium Condition the sample in accordance with 
ISO 187. Keep the sample, and the test pieces from it, in the conditioned atmosphere throughout the test.

9	 Preparation of test pieces

Prepare, in the same atmospheric conditions used to condition the sample, sufficient test pieces to 
perform at least valid 5 measurements per side. Avoid contact of the test area with hands or fingers, 
and avoid folds, creases, cracks and other defects, including watermarks.

Test piece dimensions depend on the characteristics of the holder mechanism (6.1.1) and on the contact 
angle measuring apparatus (6.1). All test piece widths shall be a minimum of 10 mm but shall not be so 
wide that it is difficult to maintain flatness. The width shall be sufficient to prevent the droplet from 
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reaching the edges of the test piece due to spreading before the end of the test period. Multiple tests can 
be made upon the same test piece, providing sufficient area is available where the new droplet will not 
be affected by the presence of any previous droplets.

Where anisotropy is known to produce different contact angle values when viewed from the machine 
and cross directions, it is recommended that two sets of test pieces are cut, one for measurements in 
the machine direction and the other in the cross direction. Alternatively, cut one set of test pieces in 
either the machine or cross direction, or diagonally at 45 ° to the machine direction and record this 
information in the report. Where appropriate, mark the test pieces Machine Direction (MD) and Cross 
Direction (CD).

Identify the two sides to be measured and designate them appropriately (e.g. top and bottom) and, if 
needed, identify the direction as MD and CD.

Separate test pieces shall be cut for each side, with the surface to be tested uppermost, to avoid edge 
deformation caused as a result of cutting from affecting the view of the droplet on the test piece surface.

10	 Procedure

10.1	 General

The contact angle measuring apparatus (6.1) shall be positioned such that the measurement is 
unaffected by vibration, ambient light or reflections, and air flow.

NOTE 1	 For very porous materials, particularly those with a low or no degree of sizing, the droplet can be 
absorbed too quickly. In some case the absorption will be faster than some or all of the measurement times 
required in this document.

NOTE 2	 For papers with low or no degree of sizing, swelling of fibres can cause problems with recognition of 
the base line over the course of a measurement.

10.2	 Mounting of the test piece

The test piece shall remain flat throughout the test. Unless the holder mechanism can maintain this 
aspect of the test piece adequately, it is preferable to secure the test piece by means of double-sided 
tape to a stiff and flat base material, such as thin board or a glass slide, to ensure there is no curvature. 
Securing by means of double-sided tape over the full width of the test piece will eliminate this problem 
for most test pieces.

NOTE	 Curvature of the test piece that obscures the baseline is particularly detrimental.

For absorbent samples care must be taken not to seal the underside of the test piece, which can prevent 
the water droplet from absorbing properly. For such samples an area directly under the place where the 
droplet is to be applied shall be left unsealed to allow the water droplet to absorb without hindrance.

In case of instruments with a hole under the drop deposition position care has to be taken that the 
sample does not curve into the hole affecting the baseline.

10.3	 Calibration and adjustment of apparatus

See Figure 2. Instruments vary in design, so consult the manufacturer's manual prior to use.

10.3.1	 The lighting system shall be controlled, according to the manufacturer’s instructions, to provide 
sufficient illumination to allow the droplet contour to be described accurately when the image is captured 
and processed. LED light source has almost no warming-up time. If the light source (6.1.2) is a halogen 
lamp, it shall be allowed to warm up for 30 min before any measurements are made in order to stabilise 
the system.
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10.3.2	 Adjust the camera (6.1.5) viewing angle, if required, considering the information in Note  1 to 
entry to 3.1 and according to the manufacturer’s instructions, to allow the baseline to be determined.

10.3.3	 Calibrate the optical magnification system according to the manufacturer’s instructions.

10.3.4	 The digital image capture system (6.1.5) shall be validated using suitable samples supplied for 
the apparatus. For each verification sample the software shall provide values such as contact angle, 
droplet base diameter and droplet height, that are within stated tolerance for the sample under test.

NOTE	 Some manufacturers supply two-dimensional slides showing images of droplets of known dimensions 
on a horizontal surface. Others supply three-dimensional spheres mounted on a solid base.

10.4	 Method of measurement

10.4.1	 Place the test piece into the holder mechanism (6.1.1), making sure it is flat and positioned so the 
surface of the test piece is level with the baseline.

10.4.2	 Position the capillary of the droplet application system (6.1.4) as close as possible to the test 
piece surface and releasing the water drop from the capillary tip to the paper surface, following the 
procedure as stated in the manufacturer's manual. A close positioning is important to allow the drop to 
be deposited onto the paper surface with minimal kinetic energy.

10.4.3	 Adjust the water delivery system (6.1.3) to form droplets of (4,0 ± 0,4) µl.

NOTE	 In general, droplets in the range 2 µl to 10 µl are suitable for assessing the interaction of water and 
most paper and board types. The value of 4,0 µl has been chosen to provide continuity with previous standards[5]
[6][7]. Occasionally, droplets of higher or lower volume can be needed for specific materials. Report any deviations 
in volume.

10.4.4	 Adjust the droplet application system (6.1.4) to allow consistent release of the droplet from the 
capillary on to the test piece surface.

10.4.5	 Initiate the measurement sequence as instructed in the manufacturer's manual.

10.4.6	 Allow the image capture system (6.1.5) to capture images of the droplet on the test piece surface.

10.4.7	 Use the image analysis software (6.1.7) to calculate contact angle values for contact times of 0,1 s, 
1,0 s and 10,0 s.

The image analysis software shall be set to use the circle algorithm of 11.1.

Although in most cases for paper substrates these times are sufficient to characterize the material 
there are cases of sorbtive papers where these times are not suitable. In these cases a suitable range of 
times shall be determined and recorded in the report.

NOTE	 Most manufacturers allow the entire sequence of digital images from a single test run to be saved 
and viewed. However, for comparative purposes, contact angle values at three predetermined contact times are 
usually sufficient to describe the interaction between water and paper or board. The contact times selected are 
suitable for a wide range of sized and coated papers or boards. Poorly sized papers and some speciality products 
may require shorter times.

10.4.8	 Check if the substrate swells and if this resulted in automatic (undesired) adjustment of the 
baseline. Record both in the report.

10.4.9	 Repeat 10.4.1 to 10.4.7 for the remaining test pieces until a minimum of 5 valid measurements 
for each side and direction under examination are obtained.
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11	 Expression of results

11.1	 Determine the contact angles from digitised optical images using the circle algorithm, which 
assumes that the droplet approximates to a sphere.

θ = 





−2
2

1tan
H
D

	 (1)

NOTE	 See Annex A for precision.

11.2	 Calculate the arithmetic mean and the standard deviation for each test piece side, and, where 
required, the machine and cross directions, at each designated contact time.

NOTE	 If required, data from the machine and cross directions can be combined to produce a single arithmetic 
mean and standard deviation for each side. Report this in the report.

12	 Test report

The test report shall include the following information:

a)	 a reference to this document, i.e. ISO/TS 14778:2021;

b)	 the precise identification of the sample, including side and direction;

c)	 the precise identification of the apparatus;

d)	 the way the baseline is determined and if it was corrected or modified during the measurement;

e)	 date and place of testing;

f)	 standard atmosphere used;

g)	 nominal droplet volume (if different from 4,0 µl);

h)	 the number of measurements made;

i)	 arithmetic mean and standard deviation, rounded to the nearest degree of the contact angle values 
at each contact time and for each side tested, and, if required, for both the machine and cross 
directions;

j)	 any operations or technical issues not specified in this document or in the International Standards 
to which reference is made, or which are regarded as optional, which might have affected the 
results, in particular image processing, arithmetic deviations, special measurement modes w.r.t. 
direction and sides.
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Annex A 
(informative) 

 
Precision

A.1	 General

Between October 2016 and January 2017, an international interlaboratory test was performed on four 
paper samples by eight different laboratories according to this International Standard. Both uncoated 
and coated papers were included to allow a wide range of contact angle values to be assessed.

Unfortunately the participants, or their devices, of this RR are not representative for the paper 
industry but mainly for R&D. For this reason, this information is given for information only and new 
interlaboratory tests will be performed to acquire market conform r&R data.

For each series of samples, 10 measurements have been performed on each surface, at three different 
contact times. The calculations were made according to ISO/TR 24498.

The repeatability and reproducibility limits reported are estimates of the maximum difference which 
should be expected in 19 of 20 instances, when comparing two test results for material like those 
described under similar test conditions. These estimates may not be valid for different materials or 
different test conditions.

NOTE	 Repeatability and reproducibility limits are calculated by multiplying the repeatability and 
reproducibility standard deviations by 2,77, where R = 1,96·√2s.

A.2	 Contact angle

Table A.1 — Estimation of repeatability

Samples Number of 
Laboratoriesa

Contact 
Time

s

Mean Con-
tact Angle

°

Repeatability 
Standard Devi-

ation
sr

°

Coefficient of 
Variation

Cv,r

%

Repeatability 
Limit

r

°

Carbonless CB
Uncoated side

8 0,1 113,8 3,1 2,7 8,7
8 1,0 113,8 2,4 2,1 6,7
8 10,0 113,5 3,1 2,7 8,6

Carbonless CB
Coated side

8 0,1 68,2 3,2 4,7 8,9
8 1,0 51,1 2,3 4,5 6,5
8 10,0 38,9 2,1 5,4 5,7

Label Paper
Lick-coated 

side

8 0,1 97,5 1,9 1,9 5,4
8 1,0 93,7 1,4 1,5 3,7
8 10,0 90,2 1,6 1,8 4,4

Label Paper
Double-coated 

side

8 0,1 88,7 2,0 2,3 5,5
8 1,0 81,5 1,7 2,1 4,7
8 10,0 74,2 2,2 3,0 6,0

a	 Incomplete data set – only 2 values supplied.
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Samples Number of 
Laboratoriesa

Contact 
Time

s

Mean Con-
tact Angle

°

Repeatability 
Standard Devi-

ation
sr

°

Coefficient of 
Variation

Cv,r

%

Repeatability 
Limit

r

°

Copier paper 
side 1

8 0,1 102,5 3,7 3,6 10,2
8 1,0 102,4 3,6 3,5 10,0
8 10,0 99,8 4,8 4,8 13,2

Copier paper
side 2

8 0,1 108,8 4,3 4,0 12,0
8 1,0 108,5 3,6 3,3 9,9
8 10,0 106,5 4,2 3,9 11,7

SC Paper
side 1

8 0,1 68,2 2,4 3,5 6,8
8a 1,0 66,4 3,5 5,3 9,7
7 10,0 40,6 5,8 14,3 16,2

SC Paper
side 2

8 0,1 69,7 2,5 3,6 7,0
8 1,0 61,7 2,5 4,1 7,1
8 10,0 45,2 6,1 13,5 17,0

             
a	 Incomplete data set – only 2 values supplied.

Table A.2 — Estimation of reproducibility

Samples Number of 
Laboratoriesa

Contact 
Time

s

Mean Con-
tact Angle

°

Reproducibility 
Standard Devi-

ation
sR

°

Coefficient of 
Variation

Cv,R

%

Reproducibili-
ty Limit

R

°

Carbonless CB
Uncoated side

8 0,1 113,8 4,1 3,6 11,4
8 1,0 113,8 3,7 3,3 10,2
8 10,0 113,5 4,2 3,7 11,7

Carbonless CB
Coated side

8 0,1 68,2 5,7 8,4 15,8
8 1,0 51,1 3,3 6,5 9,1
8 10,0 38,9 3,8 9,8 10,5

Label Paper
Lick-coated 

side

8 0,1 97,5 3,9 4,0 10,9
8 1,0 93,7 3,4 3,6 9,5
8 10,0 90,2 3,2 3,5 8,9

Label Paper
Double-coat-

ed side

8 0,1 88,7 5,3 6,0 14,8
8 1,0 81,5 3,7 4,5 10,2
8 10,0 74,2 3,0 4,0 8,3

Copier paper 
side 1

8 0,1 102,5 6,7 6,5 18,5
8 1,0 102,4 6,4 6,3 17,7
8 10,0 99,8 8,0 8,0 22,2

Copier paper
side 2

8 0,1 108,8 5,5 5,1 15,3
8 1,0 108,5 4,8 4,4 13,4
8 10,0 106,5 5,8 5,4 16,1

a	 Incomplete data set – only 2 values supplied.
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