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Foreword

ISO (the Inte

rnational 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 1SO
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-governm

ental, in liaison with 1SQ _ also take part in the work 1SO collaborates closely with the

International
International
The main ta
adopted by

International

Attention is
rights. ISO s

ISO 25179 w

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stanglards
the technical committees are circulated to the member bodies for voting’-Publication gs an

Standard requires approval by at least 75 % of the member bodies casting-a Vote.

rawn to the possibility that some of the elements of this document may be the subject of gatent
nall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 61, Plastics, SGUbcommittee SC 11, Products.
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Adhesives — Determination of the solubility of water-soluble or

alk

ali-soluble pressure-sensitive adhesives

SAFETY STATEMENT — Persons using this document should be familiar with normal laboratory
practice, if applicable. This document does not purport to address all of the safety prob

ass
prac

It is
envif

X

iated with its use. It is the responsibility of the user to establish appropriate safety
ices and to ensure compliance with any regulatory conditions.

recognized that some of the materials permitted in this document,‘'may have

matefrials, they will be eliminated to the greatest extent possible.

At th
acco

rdance with local regulations.

1 $cope

This [International Standard specifies a test method for thé’sdetermination of the solubility of a
presgqure-sensitive adhesive in water or the solubility of*an alkali-soluble pressure-sensitive adhé
by measuring the loss in mass of the adhesive when immersed in water or alkali. The sol
adhefpive is one of the key factors in assessing thepossibility of recycling products to which lak
using a pressure-sensitive adhesive.

2 ormative references

The ffollowing referenced documents are indispensable for the application of this documen

refer:
docu

ISO ?

3 |

This
a fun

nces, only the edition Cited applies. For undated references, the latest edition of th
ment (including any amendments) applies.

91, Plastics — Standard atmospheres for conditioning and testing

Principle

method measures the solubility of a water-soluble or an alkali-soluble adhesive, coated on k

ems, if any,
y and health

a negative

onmental impact. As technological advances lead to more acceptablealternatives for such

e end of the test, care should be taken to dispose of all waste/in an appropriat¢ manner in

vater-soluble
sive in alkali
ubility of the
els are fixed

t. For dated
b referenced

aft paper, as

ction of time by measuring the loss in mass of an adhesive-coated test specimen after

shaking the

specimen in water or alkali solution.

4 Apparatus

41

Orbital shaker, enclosed in a chamber capable of being heated by air at a temperature

in the range

40 °C to 80 °C, accurate to within £2 °C, and having a motor capable of producing a shaking speed of
10 r/min to 100 r/min, for shaking the bottles (4.2) containing the test specimens (see Figure 1).
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1 shaker chamber cover 3 bottle 5 heater
2 shaker chBmber 4  shaker plate 6 motor
Figure 1 — Example of a shaker
4.2 Bottles, made of glass, with a volume of 500’ml and capable of being sealed with a cap to prevept the
escape of any vapour.
NOTE THe method uses two types of bottle’ cap, an ordinary bottle cap and a prepared bottle cap (see Figurg
which the testispecimen holder (see Figure=3)-is connected.
4.3 Test gpecimen holder, comprising a cylindrical drum, two specimen-clamping bars and a conngcting
rod made of AISI 316 stainless steel, as shown in Figures 3, 4 and 5.
4.4 Drying oven, with “forced-air convection, capable of being maintained at a temperature in the
from 50 °C tq 120 °C to~anh accuracy of +2 °C.
4.5 Balang¢e, gapable of weighing the test specimen substrate and the coated test specimen to an accpracy
of 0,000 1 g.
2 © 1SO 2010 — All rights reserved
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Key
1 ofdinary bottle cap 3 connecting rod
2 pfepared bottle cap 4  cylindrical drum of test specimen holder
Figure 2 — Examples of ordinary and prepared bottle caps
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Dimensions in millimetres
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1 bottle cap 3 connecting rod 5 _\'¢ylindrical drum of test specimen holder
2  bottle 4  specimen-clamping bar 6y test specimen
Figure 3 — Example of’a bottle prepared for testing
Key
1 specimen-clamping bar 3 test specimen

2 cylindrical drum

Figure 4 — Example of a test specimen holder, viewed from above, showing
the test specimen and the two specimen-clamping bars
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Dimensions in millimetres
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1 AlSI 316 stainless steel, thickness 1,5 mm 3 fasténing hole

2 pplytetrafluoroethylene (PTFE), thickness 1 mm

Figure 5 — Example of a specimen-clamping bar

5 $olutions and materials
5.1 | Distilled or deionized water, for.dissolving water-soluble adhesives.

5.2 | Aqueous alkali solution,~made by dissolving (1 £ 0,01) parts by mass of reagent-grade sodium
hydrgxide (NaOH) in (99 + 1) parts by mass of water, for dissolving alkali-soluble adhesives.

5.3 | Repulpable kraft papér, with a mass per unit area between 80 g/m2 and 100 g/m2, for uge as the test
specimen substrate.

6 Preparation of test specimens

6.1 | Cut from the kraft paper (5.3) a sheet measuring 400 mm in length and 300 mm in width.

6.2 Place the sheet on a clean glass plate and coat with the adhesive being tested, using a laboratory-scale
coating machine to produce a wet-film thickness of about 40 pym.

6.3 Dry the coated sheet on the glass plate in the drying oven for 30 min at 80 °C. Then remove the sheet
from the drying oven and allow to cool to room temperature.

6.4 Remove the coated sheet from the glass plate and cut from it ten or more test specimens measuring
110 mm in length and 20 mm in width.

6.5 Draw lines across each test specimen at a distance of 5 mm from each end and condition the
specimens using one of the sets of conditions specified in ISO 291.

6.6 Test specimens can also be prepared by cutting them from ready-made adhesive tape.

© 1SO 2010 — All rights reserved 5
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7 Procedure

7.1 Determine, by weighing, the initial mass of each test specimen and calculate the mass of the central
100 mm x 20 mm section [the section between the lines (see 6.5)] by multiplying by 100/110.

7.2 Clamp each test specimen on its respective test specimen holder with the adhesive-coated side facing
away from the holder. Position the ends of the specimen under the specimen-clamping bars (see Figure 4) so
that each clamping bar covers 5 mm at each end of the test specimen (see 6.5). Connect each test specimen

holder to a prepared bottle cap using a connecting rod.

7.3
Seal each bqg
the shaker (g
50°C+2°C
temperature
increased.

7.4 90 min
the bottles U
replace ever
carrying a te
the cap.

If the tempe
additional 30

7.5 Contin
(see next ps
specimen hg

change in mass. Cut the 5 mm strip marked as described-in'6.5 from each end of the test specimen.

The predetefmined length of time is 5 min for fast-dissolving adhesives, 10 min for adhesives which dig

at medium s
agreement b

7.6 Rewei
after which tH

7.7 Repeq
the loss in m
equilibrium s

If the equilib
recommendsg

the bottles have been removed, a longer time is recommended.

hamber (see Figure 1). Close the chamber with the cover and set the inside temperatl
and the shaker speed to 50 r/min. Other temperatures may be used if the solubility.at’'a sp
is of interest. In addition, to accelerate the test the shaker speed and temperature cz

from the time all the bottles were placed in the shaker chamber, check the temperature in g

y ordinary bottle cap with a prepared bottle cap (see Figure 2) to which’ a test specimen h
5t specimen has been attached, inserting the test specimen holder-into the bottle and tight

min and recheck a bottle. Continue to do this until the battles are at the desired test tempera
ue to shake the bottles (with the test specimens incthhem). After a predetermined length of

Ider and remove the test specimen. Dry the test specimen in the oven at 80 °C until there

peed and 15 min to 20 min for slow-dissolving adhesives. This length of time may be chang
btween the adhesive manufacturerand testing agency.

e bottle was removed from,the shaker.
t 7.5 and 7.6 for further successive lengths of time with the bottles remaining in the shaker.
ass of the test spéeimen removed becomes constant, dissolution of the adhesive has reach

ate and the test.is terminated.

ium state is‘reached before 50 % of the bottles have been removed, a shorter length of i
d to improve the accuracy of the results. If the equilibrium state has not been reached wh

Fill the required number of bottles with 350 ml of distilled water (5.1) or 350 ml of alkali solution (5.2).
i ' i i hside

re to
ecific
n be

ne of

sing a glass thermometer. If the temperature in the bottle has reachéd)the test temperature,

older
Ening

rature in the bottle which was checked has not reached.the desired test temperature, wait an

ture.

time

ragraph), stop the shaker and remove one of the“bottles. Take off the cap, take out the test

is no

Solve
ed by

ph the test specimen (now measuring 100 mm x 20 mm) and record its mass m, and the {ime ¢

Vhen
bd an

me is
en all

7.8 Recor

the pattermof dissotution of the adhesive from the surface of the testspecimern.

8 Expression of results

For each specimen removed from the shaker, calculate the amount of adhesive lost, expressed as a mass
percentage, at time ¢ using Equation (1).

Amount

of adhesive lost (%) at time ¢ = 100 x (m; — m,)/(m; — m)

(1)

© 1SO 2010 — All rights reserved
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is the initial (calculated) mass of the central 100 mm x 20 mm section of the test specimen;

m, is the mass of the central 100 mm x 20 mm section of the test specimen (after cutting off the ends
covered by the specimen-clamping bars) at time ¢;

is the mass of the substrate in the central 100 mm x 20 mm section of the test specimen (calculated
from the mass per unit area of the kraft paper used).

Plot the amount of adhesive lost as the ordinate (Y) versus time as the abscissa (X), as shown in Figure 6.

Y A
100
50
0 >
t50 X
Key
X time, ¢

Y  amount of adhesive lost (mass percent)

tso  Yme at which 50 % of adhesive’has been lost

Figure 6 — Plot of amount of adhesive lost versus time

9 Test report

The festreport shall include the following information:

a) reference to thisintermationat-Standard;

b) all details necessary for identification of the adhesive tested, including type, coated quantity in g/m2,
source and manufacturer's code number;

c) all details necessary for complete identification of the kraft paper used, including type, thickness, mass
per unit area in g/m?2 and details of any surface treatment;

d) details of the test specimen conditioning carried out before testing;
e) the liquid used to dissolve off the adhesive (water or aqueous alkali solution);

f)  the temperature inside the shaker chamber, in °C, and the shaker speed, in r/min;

© 1SO 2010 — All rights reserved 7
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