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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 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, govern-
mental and non-governmental, in liaison with 1SO, also take part in the work. ISO
collaborates closely with the International Electrotechnical Commission {IEC) on all

matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are circulated to
the member bodies for approval before their acceptance as International Standards by
the ISO Council. They are approved in accordance with 1SO procedures requiring at
least 76 % approval by the member bodies voting.

International Standard 1SO 8690 was prepared by Technical Committee 1SO/TC 85,
Nuclear energy.

Users should note that all International Standards undergo revision from time to time
and that any reference made herein to any other International Standard implies its
latest edition, unless otherwise stated.

© International Organization for Standardization, 1988

Printed in Switzerland

Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS

Contents Page
O Introduction. ... oottt e i e 1
1 Scopeandfieldofapplication.............ccooiii i 1
b 2 1Y - o= 3 1
3 Definitions ... ..o e e e e i i i e 1
B 12 Vol o] - 2 2
L 1 o) o | (UL 2
6 Contamination and decontaminationagents ............coiciiiiiiiiiininenns 3
N =Y =) o1 . T3 - J 4
2 S o Yo=Y (V] T 5
9 Calculation of results and assessment of ease of decontamination ................ 8

L I =T o Yo P 8

Annexes

A Holder for contamination of testspecimen ........... .. ciiiiiiniiiiiiiiinean. 9

B Cage-stirrer apparatus for decontamination................ it 1

C Equations for the preparation of 137Cs and 60Co contaminant solutions ............ 18

D Example of atestreport . ... ....oiiiiiiiiiii i e i i 19 -

iii

1SO 8690 : 1988 (E)

Not for Resale



INTERNATIONAL STANDARD

ISO 8690 : 1988 (E)

Decontamination of radioactively contaminated
surfaces — Method for testing and assessing the ease

of decontamination

0 Introduction

This International Standard aims to define objective conditions
for testing the ease of decontamination of surfaces. The test
method is designed to obtain data allowing the comparison of
the ease of decontamination of different surface materials. The
method can be used for comparative tests with any radio-
nuclide in aqueous solution. An assessment of the results of a
series of comparative tests can be made on the basis of the
mean residual pulse rates. In order to allow the general
qualifications of a surface material as a single product, this In-
ternational Standard specifies a test and assessment method
on the basis of contamination by solutions containing $Co and
137Cs. These two radionuclides have been selected because
they are the most important sources of contamination in the
nuclear industry. The assessment of the result of a single test is
made using an assessment table of final residual pulse rates
based on round robin experiments.

Direct comparison of the results of this decontamination
method with those obtained with other specifications or
national standards is unlikely to be useful or relevant because of
the different nature of the methods used.

Annexes A, B, C and D form part of this International Stan-
dard.

1 Scope and field of application

The specifications laid down in this International Standard
apply to the testing of surfaces which may become contami-
nated by radioactive materials.

Decontaminability data obtained using this test method are not
applicable to technical systems where layers of contaminating
materials are formed as a result of long-term application of
higher temperatures and pressures (for example primary cir-
cuits of nuclear reactors).

The purpose of the test is to assess the ease of decontamina-
tion of surfaces under laboratory conditions. In practical ap-
plications, it may be important to consider other qualities, such
as chemical, mechanical and radiation resistance and long-term
stability in the selection of the materiais to be used. It should be
recognized that further decontamination tests under simulated
service conditions may be needed.

2 References

ISO 15, Rolling bearings — Radial bearings — Boundary
dimensions — General plan.

ISO 273, Fasteners — Clearance holes for bolts and screws.

IS0 683-13, Heat-treated steels, alloy steels and free-cutting
steels — Part 13 : Wrought stainless steels.

1ISO 2009, Slotted countersunk head screws (common head
style) — Product grade A.

ISO 2010, Slotted raised countersunk head screws (common
head style) — Product grade A.

ISO 4762, Hexagon socket head cap screws — Product
grade A.

3 Definitions

For the purposes of this International Standard, the following
definitions apply.

3.1 contamination : The unwanted presence of radio-
nuclides on or at a shallow depth below surfaces.

3.2 decontamination : The total or partial removal of con-
tamination, preferably without changing the characteristics of
the surface.

3.3 specific pulse rate : The pulse rate caused in the
measuring apparatus under given geometrical conditions by
1 ml of a contaminant solution.

It is expressed in pulses per minute per millilitre. Pulse rates are
derived from count rates applying dead time and background
corrections.

3.4 residual pulse rate : The pulse rate caused in the
measuring apparatus under given geometrical conditions by the
residual radionuclide on the tested side of the specimen after
decontamination.

It is expressed in pulses per minute.

Copyright International Organization for Standardization 1
Provided by IHS under license with ISO

No reproduction or networking permitted without license from IHS Not for Resale



ISO 8690 : 1988 (E)

3.5 mean residual pulse rate : The arithmetic mean of the
residual pulse rate values obtained for the five test specimens
contaminated by the same radionuclide.

14 1o Aumenona H—| Py
i

A
it is expressed in pu

3.6 standardized mean residual pulse rate : A corrected
value of the mean residual pulse rate. The correction factor is
obtained by dividing a reference value of the specific pulse rate
by the pulse rate of a contaminant solution used in the test.

It is expressed in pulses per minute.

The purpose of the correction factor is to compensate for varia-
tions in specific pulse rates of contaminant solutions used in
different test laboratories.

3.7 final residual pulse rate : The arithmetic mean of the
standardized mean residual pulse rate obtained for 80Co and
137Cs.

It is expressed in pulses per minute.

4 Principle

Preparation of separate contaminant solutions containing 80Co
and 137Cs (carrier concentration : 10~° molar; pH value : 4).
Counting of 100 ul samples of these solutions using a large area
radiation detector, and calculation of the specific pulse rates of
contaminant solutions using the results from the count.

Contamination of specimens of the material under test over a
defined area using the contaminant solutions and subsequent
decontamination using demineralized water. Determination of
the residual pulse rate by measuring the contaminated samples.

Calculation of standardized mean residual pulse rates for each
radionuclide. Use of the arithmetic mean of the respective
values for 80Co and 137Cs (final residual pulse rate) to assess the
ease of decontamination by means of a classification which has
been empirically compiled.

[min !

b Apparatus
Ordinary laboratory apparatus, and

5.1 Two giass beakers, orm type, having
capacity of 2 000 mi and complying with requirements la
down in 1SO 3819.

a
id

5.2 Radiation detector and associated electronics for
determining the pulse rate.

The minimum size of the sensitive area of the detector shall be a
circle having a 30 mm diameter, but in practice the geometrical
requirement specified will normally necessitate the use of a -
larger sensitive area. Suitable detectors include gas-flow pro-
portional, scintillation and semi-conductor types.

To comply with geometrical requirements, the ratio
{{min — 12,5 mm) : & shall not be less than 3, where /;;, is the
smallest distance, in millimetres, from the centre point of the
contaminated area, as projected onto the detector cross-
section, to the edge of the sensitive detector cross-section, and
h is the distance, in millimetres, of the contaminated test sur-
face from the detector surface.

If the geometrical requirement specified fi.e.
(Imin — 12,5 mm) : & shall not be less than 3] cannot be met, a
detector having a circular sensitive area not less than 30 mm in
diameter may be used, provided that

a) for the determination of the specific pulse rate (see 8.1),
the 100 ul of contaminant solution is distributed as a series
of individual droplets over a circular area 256 mm in diameter,
i.e. the area over which the test specimens are con-
taminated;

b) the net pulse rate of 100 il of contaminant solution
measured under these geometrical conditions is not less
than 200 000 pulses per minute (see 8.1}.

CAUTION — For the apparatus described in 5.3 to 5.6,
separate equipment shall be used for the two radio-
nuclides to prevent cross-contamination.

P

£ Sensitive area
of detector

_* -

\—Test specimen

\—-Contaminated area

Figure 1 — Geometrical requirements (cross-section)
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5.3 Two pipettes with disposable tips, having a capacity
of 100 .

5.4 Two pipettes with disposable tips, having a capacity
of 1 000 pl.

b.5 Two polytetrafluoroethylene {PTFE) beakers.

5.6 Two polytetrafluoroethylene (PTFE) storage
bottles.

NOTE -~ Other fluorinated materials of similar chemical resistance are
possible alternatives to polytetrafluoroethylene (PTFE), such as
polytetrafluoroethylene/perfluoropropylene  (PTFE/PFP), perfluoro
alkoxy! alkane (PFA) and polylvinylidene fluoride) (PVDF).

b.7 Five holders for test specimens, made of poly(methy]
methacrylate) (PMMA), serving as positioning aids for the con-
tamination step (see annex A).

Each holder shall contain a flat silicone rubber ring
{45 mm x 256 mm x 2 mm) made of unfilled material having a
Shore A hardness value of not more than-60.

NOTE — Unfilled, unpigmented, fluorinated silicone rubber has been
found particularly suitable for this purpose.

Before being used for the first time, the rubber rings shall be
cleaned using the organic solvent mixture used for cleaning the
test specimens. The rings should only be re-used after careful
decontamination.

NOTE — Ten holders, five for each radionuclide, will reduce the time
needed to carry out the test and will help to prevent cross-
contamination.

5.8 Cage-stirrer apparatus for six test specimens in accord-
ance with annex B. The apparatus shall be equipped with a
motor allowing the stirrer to be rotated at 100 r/min.

6 Contamination and decontamination
agents

6.1 Contaminant solutions

6.1.1 Composition of contaminant solutions

The test specimens shall be contaminated by the radionuclides
137Cs and 89Co, contained in separate solutions.

The use of other radionuclides in agueous solutions which may
be more suitable in terms of type and chemical behaviour for
the envisaged purpose of the surface material may be adopted,
subject to consuitation with the testing laboratory.

However, the contaminant solutions shall be chemically stable
and shall not corrode the test specimens. The decontaminated
samples shalt be stable in order to allow the residual contamina-
tion to be measured. Special measurement techniques may be
required in the case of radionuclides the emissions of which are
subject to absorption.

ISO 8690 : 1988 (E)

The activity concentration of the contaminant solution shall be
such that an evaporated 100 pl sample produces a pulse rate of
not less than 200 000 pulses per minute in the measuring instru-
ment, after correction for dead time and background.

NOTE — An activity concentration of 0,2 MBq/ml will usually be suffi-
cient to fulfil the requirement.

The radionuclides shall be used with a carrier concentration of
{1 £ 0,1) x 10-5mol/l in a solution of nitric acid with a pH-
value of 4,0 £ 0,2. The pH-value of the contaminants shall be
checked monthly. This shall be done using a sample of each
contaminant solution which shall then be discarded.

6.1.2 Preparation of the contaminant solutions

6.1.2.1 Apart from Co2+ and Cs* ions and the corresponding
nitrate ions, the radionuclide stock solutions shall not contain
constituents which remain in the residue when the solutions are
evaporated as described in 6.1.2.4. All reagents used shall be of
analytical quality or better.

6.1.2.2 With the help of the data available for the activity con-
centrations of the 137Cs and 80Co stock solutions, the quantities
of these solutions to be used for preparing the desired quan-
tities of contaminant solutions can be calculated. Equations for
the preparation of the contaminant solutions are given in
annex C.

6.1.2.3 The next step is to calculate from these input quan-
tities the carrier quantities transferred with the radionuclides,
and from these in turn calculate the guantities of cobalt(ll)
nitrate [Co(NOg),] or caesium nitrate {CsNQOj3} solutions respec-
tively, which need to be added to establish a carrier concentra-
tion of (1 £ 0,1) x 10~% mol/l in the individual solutions.
Place these quantities of carrier solutions in polytetrafluoro-
ethylene vessels of sufficient size to allow dilution of the solu-
tions to their final volumes. In order to enhance the displace-
ment of chloride ions which may be present in the radionuclide
stock solutions, add 5 ml of nitric acid solution (high purity
grade) [c(HNO3) = 1 mol/l] per 90 ml of final volume of con-
taminant solution. Finally, add the calculated respective input
quantities of ®Co or 137Cs stock solutions.

6.1.2.4 Evaporate the mixtures to dryness using infrared
lamps until fume evolution stops. Then heat the vessels for
another 2 h with the infrared lamps being moved to double the
initial distance. After cooling, top the vessels up to the respec-
tive final volume by adding nitric acid with a pH-value of 4 [this
is produced by diluting 7 pl of nitric acid (¢ = 1,4 g/ml) to 1
using double distilled water].

Check the specific pulse rates of the thoroughly homogenized
solutions in accordance with 8.1.

The pH-value determinations shall be done at least 12 h after
the dissolution of the dry residues.

6.1.2.5 In order to avoid wall effects which tend to alter the
concentration, the individual solutions shall be kept in poly-
tetrafluoroethylene containers which are tightly closed and
which, in turn, are enclosed in glass containers of the smallest
possible size as a protection against evaporation.
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6.1.2.6 A solution prepared in accordance with this procedure
can be used as long as its pH-value lies within the specified
range and the activity concentration has not changed by more
than 5 % compared to its initial value (decay corrections being
applied).

6.2 Decontamination agent

Demineralized water {(maximum conductivity 3 uS/cm) shall be
used as decontamination agent for the tests at a temperature of
23 £ 2 °C.

7 Test specimens
7.1 Preparation and preliminary testing

7.1.1 Resistance to cleaning solution

For the purposes of the preliminary testing, a test specimen
having at least one flat surface of adequate size (see 7.2) and
which may consist of any suitable material — such as non-
metallic or metallic materials, coating systems, floor coverings
— can be used. The test specimens shall have sufficient
resistance to the cleaning solution; this shall be checked using
the following procedure :

al soak a small piece of cotton wool in the cleaning liquid,
place it on the surface of a specimen and cover with a Petri
dish;

b} after 10 min contact, remove the cotton wool and rinse
the specimen using water;

c): then dry the specimen for 1 h at 40 + 5 °C;
d) examine the specimen visually.

Specimens which show more than a slight change in coloration
and lustre are unsuitable for testing.

7.1.2 Test specimens of non-metallic materials

Non-metallic materials to be tested — such as high molar mass
polymers, glass, ceramic materials — shall have surfaces of a
quality typical of those in actual usage.

If the backing of the test specimen is porous or is an uncoated
metal, the back and edges shall be coated in a readily decon-
taminable manner {e.g. by using an epoxy, polyurethane or
chlorinated rubber coating).

For preparing test specimens with coatings, a representative
sample shall be taken from the coating material to be in-
vestigated, and prepared for testing in accordance with the
relevant standard methods.

The coating materials shall be applied to the carriers or the
backings in the manner customary in actual usage, and shall be
suitably post-treated; any treatment going beyond this, such as
additional thermal ageing, is not permissible.

The date of preparation of the test specimens shall be stated.

7.1.3 Test specimens of metallic materials

Test specimens of metal or with metallic surfaces shall be
pretreated in a manner typical of actual usage. For coating of
the reverse and edges, see 7.1.2.

The surface roughness {average roughness value) shall be
stated by the manufacturer and shall be mentioned in the
description of the sample material.

7.2 Number and dimensions

For the purposes of the test, 16 nominally identical test
specimens shall be prepared and of these at least two groups of
five shall be tested in two parallel tests.

NOTE — Remaining test specimens are used for the preliminary tests in
accordance with 7.1 and as reference specimens following the test,

The test specimens should measure 50 J_';o mm x 50 ’:;0 mm.

The thickness of the test specimen should be between 1 and
10 mm. One corner (having the best rectangular shape) shall be
marked as the reference corner by means of a cross of fine
scratches on the back of each test specimen.

Other test specimen dimensions and other conditions for
preparation are subject to arrangement and shall be stated in
the test report.

NOTE — Test specimens of dimensions not greater than
51 mm x 51 mm x 3,5 mm can be stored and transported conve-
niently using slide storage containers; this helps to avoid contact be-
tween the surfaces to be tested.

7.3 Conditioning and cleaning

The test specimens shall be kept in open containers at the
testing laboratory in a clean and non-corrosive atmosphere at
20 = 5 °C for not less than 14 days. This requirement does hot
apply to test specimens the surfaces of which to be tested con-
sist of ceramic materials or glass.

For cleaning, wipe the test specimens using a soft cellulose
tissue. First wipe the surface to be tested using a tissue heavily
soaked in the cleaning mixture which should be composed of
petrol ether (boiling range from 60 to 80 °C) and isopropanol
{minimum content 99 %) in a mixing ratio of 1:1 by volume.
Repeat the wiping using an “‘almost dry” tissue. Repeat the
wiping operation a third time using a tissue heavily soaked in
pure water.

In each case, carry out the wiping operation five times in a
single direction over the sample using a different portion of the
tissue for each stroke. The tissue shall only be used for one
wiping operation (i.e. five strokes).

Finally, rinse the test specimens with pure water using a
squeeze bottle to remove all fibres and particles from the sur-
face to be tested. Then dry the test specimens in vertical posi-
tion for 1 hat 40 £ 5 °C.

Test specimens coated all over with organic surface materials
can, in addition, be tested without any prior cleaning when
subject to special requirements. In such cases, the preparation
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of the test specimens shall be carried out in accordance with
the manufacturer’s instructions by the centre performing the
test in conditions which preclude any soiling of the surfaces to
be investigated. If the cleaning stage is omitted, this shall be
noted in the test report.

8 Procedure

8.1 Determining the specific pulse rate of each
"~ contaminant solution

: Apply 100 pl of the contaminant solution on each of three
sheets of window glass, measuring 50 mm x 50 mm, at that
point which would coincide with the centre of the contamina-
tion spot when contaminating in accordance with the pro-
cedure laid down in 8.2. For this purpose, the positioning aid
(6.7} or a similar device may be used. After the solution
droplets have been allowed to dry at a maximum of 45 °C,
measure the pulse rates of the three glass sheets using the
equipment specified in 5.2.

CAUTION — In this connection it shall be ensured that
the measurement geometry (particularly with regard to
the distance of the contaminated glass surface from the
detector) is the same as that planned for the measure-
ment on the test specimens (see 8.3.2).

The measuring period shall be 1 min for each sheet. Apply cor-
rections for background and dead time losses.

Multiply the arithmetic mean of the three results by a factor of
10 so that the result is expressed in terms of pulses per minute
per millilitre.

Carry out the determination separately for both contaminant
solutions.

8.2 Contamination

Contamination shall be performed using the assembly shown in
figure 2.

Insert a test specimen into the positioning aid (5.7) with its
reference corner R as shown in figure 3. Bring edges A and B
of the test specimen into close contact with lines a and b of the
positioning aid, the contact B-b having priority. Then press the
test specimen against upper part U containing the silicone
rubber ring by fastening the screws until the test specimen is in
contact with upper part U along all its edges.

Contaminate the test specimens by applying 1 ml of the con-
taminant solution to the middle of the circle visible through the
upper part U. Keep the holder in a horizontal position. If, in the
case of highly hydrophobic surface materials, the contaminant
does not immediately cover the test circle, the holder may be
tilted to ensure that the liquid spreads sufficiently.

Place a small Petri dish over the test circle on top of part U to
prevent evaporation of the contaminant solution.

After 120 £ 5 min, using a pipette (5.4) suck the contaminant
solution off as completely as possible. For this purpose, it is
necessary to tilt the holder. Then invert the holder. After

ISO 8690 : 1988 (E)

removing the nuts, lift the lower part L and then the test
specimen vertically so that distribution of contaminant solution
to uncontaminated parts of the test specimen is prevented.

In order to avoid the effects of evaporation, fix the test
specimen immediately to the stirring cage and start the decon-
tamination as soon as a set of specimens is completely fixed.
The whole procedure of removing the specimens from their
holders and fixing them to the cage shall not take more than
12 min.

8.3 Decontamination

8.3.1 Method

For decontamination, fix five of the test specimens to the
windows of the cage-stirrer (5.8) using thin rubber bands or coil
springs (made of acid-resistant steel}.

In order to ensure that the contaminated area of a test
specimen is positioned in the middle of a cage window, the
reference corner of the test specimen shall cover the lower cor-
ner at the right-hand size of the cage window. Bring edges A
and B of the test specimen into close contact with the position-
ing aid lines d and e, the contact B-e having priority (see figure
4).

A sheet of acid-resistant steel shall be used to close the sixth
window. Steel sheets of this type shall also be used to support
very thin test specimens, which otherwise would not have a
sufficiently flat surface.

Immerse the cage in 900 + 20 ml of demineralized water {6.2)
in such a way that the cage touches the bottom of the beaker
(5.1). If beakers other than those specified in 5.1 are used, they
shall be filled to the minimum level indicated in figure 4. The
initial temperature of the water shall be 23 + 2 °C.

Run the stirrer for 2,56 min at a speed of 100 + 5 r/min.
Replace the beaker with another beaker containing water and
run the stirrer for a further 10 s. Remove the test specimens
from the cage and then dry them at 40 5 °C in a drying
cabinet.

NOTE — If a check on recontamination from the decontaminant solu-
tion is deemed to be necessary, the steel sheet closing the sixth
window may be replaced by an uncontaminated test specimen.

8.3.2 Determining the residual pulse rate

After drying, measure the pulse rate of the decontaminated test
specimens using the equipment specified in 5.2. The measure-
ment geometry, i.e. the distance and relative position of the
test specimen and detector, shall be the same for all
measurements (see 8.1).

Immediately before the measurement of the residual pulse rates
of the test specimens, measure the background pulse rate with
an uncontaminated test specimen present.

Each measurement shall be performed once, the background
being deducted. Dead time losses shall be taken into account.
Counting shall proceed for 5 000 counts above background or
10 min, whichever is the shorter time.
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X=X (2:1)

Silicone rubber ring (8 x 4 x2)
to keep screw in position

Flat silicone rubber ring (456 x 25 x 2)
in contact with surface to be tested

M5x70

% /B

Figure 2 — Holder for contamination of test specimen
(see also figures 5 and 6)

Upper part U

Test specimen

Lower part L

GAINN

6

Copyright International Organization for Standardization
Provided by IHS under license with ISO

No reproduction or networking permitted without license from IHS Not for Resale



1SO 8690 : 1988 (E)

Test specimen
{front)

Upper part U
{viewed from above)

O

O

Figure 3 — Use of holder for contamination of test specimen
(insertion of test specimen)
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! Test specimen
(back)

Minimum

| A

water level
during
decontamination

L

\
T ] _f
f ®

N

|

Figure 4 — Use of cage stirrer for decontamination (insertion of test specimen) (see also figures 7 to 16)

9 Calculation of results and assessment of
ease of decontamination

After decontamination, calculate separately for ©Co and 137Cs
the arithmetic mean of the residual pulse rates of the five test
specimens of each group. The results shall be expressed in
pulses per minute and shall be used to calculate standardized
mean residual pulse rates according to the following equation

Standardized M
mean e‘?in | 3 x 106
: = residua
residual pulse rate  Specific pulse rate
pulse rate

This calculation shall be done separately for 8¥Co and 137Cs.

NOTE — The value of 3 x 108 pulses per minute per millilitre is the
reference value of the specific pulse rate of the contaminant solutions
on which the table for assessing the ease of contamination is based.

Calculate the final result (i.e. the final residual pulse rate) as the
arithmetic mean of the standardized mean residual pulse rates
for 89Co and 137Cs.
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The ease of decontamination shall only be assessed using the
table if the contamination was carried out using the radio-
nuclides 8Co and 37Cs,

Table — Assessment of the ease of decontamination

Final residual pulse rate
(FRP) Ease of decontamination
pulses/min
FRP < 3000 Excellent
3000 < FRP < 15000 Good
15 000 < FRP < 60 000 Fair
60 000 < FRP Poor

10 Test report

A test report shall be drawn up and shall include the informa-
tion and data specified in annex D; the format in which the in-
formation is presented in annex D may be used as an example
for the test report.
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Annex A

Holder for contamination of test specimen

(This annex forms part of the standard.}

Dimensions in millimetres

Glued with acrylic
glass adhesive m

20

e — — ——

5,3

60
80

46
60 10
80

poatl)— Pwnd

Material : acrylic glass

Figure 5 — Lower part L
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Material : acrylic glass

Figure 6 — Upper part U
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Annex B

Cage-stirrer apparatus for decontamination
{This annex forms part of the standard.)

AR

Figure 7 — Cage-stirrer apparatus — General set-up

1
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Key
Reference
number oNfuirtt:,t:; Description Material Figure
on figure 7
1 1 Stirrer support Acrylic glass 8
2 6 Hexagon socket head cap screws, M3 x 12, Acid-resistant stainless steel —
in accordance with ISO 4762
3 1 Stirrer axle Acid-resistant stainless steel 9
4 1 Radial deep-groove ball bearing with —
washers in accordance with 1SO 15
{Dimensions : d=10, D=26, B=38)
1 Mounting support for ball bearing Acrylic glass 10
6 1 Bearing of stirrer shaft Polytetrafluoroethylene {PTFE) 1
Bores : ¢ 3,4
Clearance in accordance with 1ISO 273
Countersunk in accordance with 1SO 2009
7 2 Slotted countersunk head screws, M3 x5, Acid-resistant stainless steel —
in accordance with 1ISO 2009
8 12 Slotted countersunk head screws, M4 x 10, Acid-resistant stainless steel —
in accordance with 1SO 2009
9 1 Upper hexagonal disc Acrylic glass 12
10 6 Connecting part Acid-resistant stainless steel 13
Bores : ¢ 4,5
Clearance in accordance with SO 273
Countersunk in accordance with 1SO 2009
1" 2 Slotted raised countersunk head screws, Acid-resistant stainless steel —
M3 x 10, in accordance with 1ISO 2010
12 1 Stirrer biade Acid-resistant stainless stesl 14
13 1 Lower hexagonal disc Acrylic glass 15

NOTE — Non-metric equivalents for the screws may be used.

an
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1ISO 8690 : 1988 (E)

Dimensions in millimetres
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Figure 8 — Stirrer support column
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1SO 8690 : 1988 (E)

Dimensions in millimetres Dimensions in millimetres
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Figure 10 — Mounting support for ball bearing
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Figure 11 — Bearing of stirrer shaft

Figure 9 — Stirrer axle
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Dimensions in millimetres

Connector part fitted

L
M

M3 8

027 12

93,25-305

B-B

87-01

050" 8"

$35°9"

M3 10

™~
] L -y N 1 |

®18H8

o4
300 070
91,7-8,1

Figure 12 — Upper hexagonal disc
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Dimensions in millimetres
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Figure 13 — Connecting part
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Dimensions in millimetres
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Figure 14 — Stirrer blade
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Dimensions in millimetr¢
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Figure 15 — Lower hexagonal disc
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Annex C

Equations for the preparation of
137Cs and 89Co contaminant solutions

{This annex forms part of the standard.)

The equations given in this annex provide guidance for calculating the volumes of radioactive stock solution and standardized carrier
solution necessary to prepare a radioactive contaminant solution of 0,2 MBq/ml activity and 10 -5 molarity.{Instructions for adding
nitric acid are not included.)
Final volume of contaminant solution required, in millilitres : r
Final activity of contaminant solution required, in megabecquerels :

(0,2 MBg/mi) r = 0,2 r
Volume of radionuclide stock solution required to yield an activity concentration of 0,2 MBq/ml in the final volume, r

Activity concentration of stock solution (from manufacturer’s data), in megabecquerels per millilitre : s

02r
s

Volume required, in millilitres of stock solution :

Final molarity of carrier required, in moles per litre : 10~°

Final moles required, in moles : 1075 x {r x 10-3) = r x 10-8
NOTE — Factor of 10~ 3 for litre/millilitre conversion.

Contribution from radionuclide stock solution

Carrier concentration {from manufacturer’s data), in moles per litre : = ¢

Total moles contributed :
((227) x 105 = 2 0
s s
Contribution required from Co{NOj3), or CsNO3 standardized carrier solutions, in moles required :
{(r x 1078 —(% x 10‘4>= y

Carrier concentration, in moles per litre : u

Final volume of standardized carrier required to yield a 10 ~5 mol/l contaminant solution, in litres of carrier solution :

(r x 1078 — (% x 10-4)

u u
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Annex D

Example of a test report
(This example forms part of the standard.)

Test report for the ease of decontamination of surfaces determined in accordance with 1SO 8690
=TT J = e Yo ) (o oV P

Tt rEPOrE NO. & o i e e e e e e

N o =T S

1 Data provided by submitter of test specimens

1.1 Material designation and intended use : (e.g. EP bottom coating, PUR container coating) :

1.3 Description of material to be tested

Maker's designation & ... ..o i e e e e ettt

...................................................................................................................

1.6 Carrier material and dimensions 0f 168t SPECIMENS & .. ... i ittt it i i it ettt ettt ettt e e ear e esaanennanes

1.7 Pretreatment of test specimens, if any {(mechanical, thermal, chemical, etc.) :

1.8 Date of preparation Of the test SPECIMIEIS & .. vt ittt it et ettt in ettt e e eraararenseeaesonesanaenronennnernnns

2 Data provided by tester
2.1 Appearance of test specimen prior to testing (colour, surface conditions, lustre, surface roughness) :

2.2 Data on test for ease of decontamination

b2 T 0 T 1= o3 T
2,22 Measuringinstrument @ ............ . iiieiiiiiie, C ettt ettt e a e
p 2 2 I 0 1o (o) e e e e e e e e e e
2.2.4 Contamination agent (radionUCIAEs) & .. ... ...t iir ittt ittt ettt ettt e e e taaie e e,

2.3 Measurement results

2.3.1 Standardized mean residual pulse rates for each radionuclide used @ ........c.. ittt iiiiiiiiii it et

2.3.2 Final residual PUISB 1t & .. ..ottt ittt it ettt ettt e et et et ettt e,

2.4 Assessment of ease of deCoNtamMiNation & .. ... .. . i i i e e e e e
Stamp Date Signature
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