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[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 documents should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

Wherever radioactivity is used, there is a risk that surfaces can become contaminated through contact
with radioactivity in solution or airborne radioactivity. It is normally necessary to remove this surface
contamination to reduce the risk to staff from accidental ingestion of the radioactivity on the surface. The
ease of decontaminating surface materials is therefore an important parameter to consider when selecting
materials to use, e.g. for facilities in the nuclear industry, in radionuclide laboratories or nuclear medicine
facilities.

This document defines a quantitative method under objective conditions for testing the ease of
decontamination of surface materials. The method enables the comparison of different surface materials to
support decisions on materials to use for different applications.

For the test], radioactive solutions are deposited onto a sample of the material being studied. The solutions
contain radionuclides commonly found in the nuclear industry (¢°Co, 137Cs or 134Cs) andnare|in aqueous
form. The sprface is then cleaned and the residual activity on the surface is measured to.give a quantitative
measure of|the ease of decontamination.

The results|of the tests on different materials therefore help the user select the bestsurface matgrial for the
application |being considered.

© IS0 2024 - All rights reserved
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Measurement of radioactivity — Gamma ray and beta
emitting radionuclides — Test method to assess the ease of
decontamination of surface materials

1 Scope

This docum

The ease o
materials u
be removed
laboratory-

The results
as varnish
are those c
also be add
requiremern

The test do
depends on|
and the env

The test md

ent applies to the testing of surfaces that may become contaminated by radioactive 1

 decontamination is a property of a surface and an important criterion for select
ed in the nuclear industry, interim storage or disposal facilities from which contan
easily and rapidly without damaging the surface. The test described in this docume
based method to compare the ease of decontamination of different surface materials

from the test can be one parameter to take into account when sélecting surface ca
pbr impervious layers such as ceramics and other surfaces. Thé radionuclides used
pbmmonly found in the nuclear industry (137Cs, 134Cs and 99Co) in aqueous form. |
pted for use with other radionuclides and other chemicalyforms, depending on th
ts, if the solutions are chemically stable and do not corrédethe test specimen.

es not measure the ease of decontamination of the(surface materials in practical
the radionuclide(s) present, their chemical form,the duration of exposure to the c
ironmental conditions amongst other factors.

thod is not intended to describe general decontamination procedures or to assess th

of decontamination procedures (see ISO 7503-1 to ISO 7503-3).

The test me
beta particl

2 Norm

The followi
requiremen

thod is not suitable for use of radiocghemicals if the radionuclide emits low energy gar
es that are readily attenuated in‘the surface.
ative references

hg documents are referred to in the text in such a way that some or all of their content
ts of this document_For dated references, only the edition cited applies. For undated

the latest edlition of the referenced document (including any amendments) applies.

ISO 15, Roll
ISO 273, Fa:
[SO 2009, S

ng bearings=- Radial bearings — Boundary dimensions, general plan
iteners= Clearance holes for bolts and screws

otted countersunk flat head screws — Product grade A

naterials.

ing surface
lination can
nt is a rapid

atings such
in this test
he test can
e customer

use, as this
ontaminant

e efficiency

nma rays or

constitutes
references,

ISO 2010, Slotted raised countersunk head screws — Product grade A

ISO 3819, Laboratory glassware — Beakers

IS0 4762, Hexagon socket head cap screws

[SO 11074, Soil quality — Vocabulary

IS0 80000-10, Quantities and units — Part 10: Atomic and nuclear physics

ISO/IEC Guide 98-3, Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in
measurement (GUM:1995)

ISO/IEC Guide 99, International vocabulary of metrology — Basic and general concepts and associated terms (VIM)
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3 Terms, definitions and symbols

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 11074, ISO 80000-10,
[SO/IEC Guide 98-3 and ISO/IEC Guide 99 and the following apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

IEC Ele

3.11

ctropedia: available at https://www.electropedia.org/

surface cmlltamination

radioactive
[SOURCE: IS

3.1.2
decontami
complete or

Note 1 to ent

substances deposited on defined surfaces

07503-1:2016, 3.1.2]

pnation
partial removal of radioactive contamination by a deliberate physical, ehemical, or biolog

[SOURCE: IAEA. IAEA Safety glossary!8]]

3.1.3

specific pullse rate

I

psulse rate daused in the measuring apparatus under giyen geometrical conditions by 1 ml of a ¢
solution

Note 1 to ent
derived fronf

3.14

ry: Itis expressed in pulses per minute.stahidardized on 1 ml of the contaminant solution. Pt
count rates applying dead time and bdckground corrections.

residual pylse rate

I

r
pulse rate

radionuclid
Note 1 to ent

3.1.5
mean resid

II‘
arithmetic

caused in the measuring apparatus under given geometrical conditions by t
e on the tested side-of-the specimen after decontamination (3.1.2)

ry: It is expressed in pulses per minute.

ual pulse rate

mean of the residual pulse rate values obtained for the five test specimens contamir

ical process

ry: It is preferred that decontamination does not significantly chahgethe characteristics of §he surface.

ontaminant

Ise rates are

he residual

ated by the

ho 12
oCac

same radio

Note 1 to entry: It is expressed in pulses per minute.

3.1.6

standardized mean residual pulse rate

I

r,n
corrected v

alue of the mean residual pulse rate (3.1.5)

Note 1 to entry: 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.

Note 2 to entry: It is expressed in pulses per minute.

© IS0 2024 - All rights reserved
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Note 3 to entry: The purpose of the correction factor is to compensate for variations in specific pulse rates of
contaminant solutions used in different test laboratories.

3.1.7
final residual pulse rate L
arithmetic mean of the standardized mean residual pulse rate I. ,, (3.1.6) obtained for 6°Co and 134Cs or 137Cs

Note 1 to entry: It is expressed in pulses per minute.

3.2 Symbols

For the purposes of this document, the following symbols apply.

A Actlivity of the radionuclide (Bq)

Ag Specific activity of the radionuclide (Bg-g1)

Ag Actjivity of the radionuclide in the contaminant solution

D.i, Distance between the centre point of the contaminated area and the edge of the sensitjve detector
crops-section (mm)

h Distance of the contaminated test surface from the detector surfaée (mm)

Ig Totpl pulse rate (counts (pulses) per min or cpm)

I Regdidual pulse rate (counts (pulses) per min or cpm)

Ly Stapdardized residual pulse rate (counts (pulses) per'min or cpm)

I Specific pulse rate (counts (pulses) per min or ¢pm)

r Finpl volume of contaminant (radionuclide.stock) solution (ml)

s Actjivity concentration of stock solutien-(from manufacturer's data) (MBg-ml-1)

q Carfrier concentration (mol-1-1)
Voltime (1)

m Mass (g)

M Molar mass (kg-mok¥)

H Abuyndance

o Crgss section (cm™2)

o} Neutron flux (cm-2-s71)

Ny, Avogadro constant

T Carrier concentration of the radionuclide-initial solution (mol-1-1)

t Time (s)

ty)2 Half-life (years)
Tk Added amount of carrier unit (mol)

Tg Required amount of carrier unit (mol)

© IS0 2024 - All rights reserved
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T, Amount of the carrier in the case of decay rate characterization (mol)
u Carrier concentration of the applied carrier solution (mol-1-1)

T Initial radionuclide solution (mol-11)

Vr Required volume of the carrier solution (1)

4 Principle

A specimen of the material is contaminated using a solution containing ¢0Co and 137Cs or 134Cs (carrier
concentration: 10 -5 moll 1, pH value 4) 100 ul samples of these solutlons on the spec1men surface are
counted usipgatarge : oF S Syver: e calculated
using the r¢g sults from the count.

Contamination of test material specimens was achieved by treating a defined area with|/the contaminant
solutions. Siibsequent decontamination was achieved with demineralized water. The residual pulse rate I..is
determined by measuring the contaminated samples.

The standafdized mean residual pulse rates /. , for each radionuclide are calctated. The arithimetic mean

of the respégctive values for 0Co and 137Cs or 134Cs (final residual pulse rate) is used to assess the ease of
decontamiration by mean of a classification that has been empirically compiled.

5 Apparnatus

In addition|to ordinary laboratory apparatus, the following. €quipment is required for testing|the ease of
decontamirjation of surfaces.

5.1 BeaKers
Two beakers, of the low-form type, having a capatity of 2 000 ml and in accordance with requirements given
in ISO 3819
5.2 Radiation detector

A detector gnd associated electronicsare required for determining the pulse rate. Suitable detecfors include
gas-filled pfoportional counter, scintillation and semi-conductor types.

The minimyim size of the sensitive area of the detector shall be a circle having a 30 mm dianjeter, but in
practice, the geometricahrequirement specified normally necessitates the use of a larger sensitiye area.

D_. —12,5mm
To comply with geemietrical requirements, the ratio — 2= h shall not be less than 3,

where

D 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 detection area;

min

h is the distance, in millimetres, of the contaminated test surface from the detector surface (see Figure 1).

mlIl

—12,5mm
h

If the geometrical requirement >3 is not 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 pl of contaminant solution is evenly
distributed as a series of individual droplets over a circular area 25 mm in diameter, i.e. the area over
which the test specimens are contaminated;

© IS0 2024 - All rights reserved
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b) the net pulse rate of 100 pl 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
or three radionuclides to prevent cross-contamination.

1
- |
Dmin !
i
#
=
I
2 3
Key
1 detectol

2  testspefimen
3 contamination

Figure 1 — Geometrical requirements (cross-séction)

5.3 Pipetftes
Two pipettgs with disposable tips, having a capacity of 100 pl.

Two pipettgs with disposable tips, having a capacity of 1.000 pl.

5.4 Two polytetrafluoroethylene (PTFE) or{quartz ampoules
Two polytetrafluoroethylene (PTFE) ampoules‘for preparation of the contamination solution
or

two quartzjampoules for the activation)of the inactive stock solution in the neutron reactor are fjequired.

5.5 Storgge bottles

Two polytetrafluoroethyléne(PTFE) bottles for storage of the radioactive stock solution are required.

NOTE Other fluorinated materials of similar chemical resistance are possible altefnatives to
polytetrafluproethylene’(PTFE), such as polytetrafluoroethylene/perfluoropropylene (PTFE/PFP), perfluoro alkoxyl
alkane (PFA) and pely(vinylidene fluoride) (PVDF).

5.6 Mounting

Ten holders for test specimens (5 for each radionuclide), made of poly(methyl methacrylate) (PMMA), serving
as positioning aids for the contamination step (see Annex A).

Each holder shall contain a flat silicone rubber ring (45 mm x 25 mm x 2 mm) made of unfilled material
having a Shore A hardness value of not more than 60.

NOTE1 Unfilled, unpigmented, fluorinated silicone rubber has been found particularly suitable for this purpose.

© IS0 2024 - All rights reserved
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Before using for the first time, the rubber rings shall be cleaned using the organic solvent mixture (see 7.3)
used for cleaning the test specimens. The rings should only be reused after careful decontamination.

NOTE 2

cross-contamination.

5.7 Cage-

stirrer apparatus

10 holders, five for each radionuclide, reduce the time needed to carry out the test and help to prevent

A cage-stirrer apparatus for six test specimens shall be used in accordance 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 Cont

6.1.1 Cory

The test spg
solutions.

The use of
chemical be
with the teq

However, th
decontamir
measurems
absorption.

The activit
produces a

time and background.

NOTE A

The radionficlides shall be used with,alcarrier concentration of (1 + 0,1) - 10~5 mol-1-1 in a solut

acid with a
of the cont;
contaminar

hminant solutions

nposition of contaminant solutions
cimens shall be contaminated by the radionuclides ¢0Co and 137Cs or 13*Cs, contained
other radionuclides in aqueous solutions, which may be more suitable in terms

haviour for the envisaged purpose of the surface material, catrbe adopted, subject to ¢
ting laboratory.

e contaminant solutions shall be chemically stable and shall not corrode the test spe
ated samples shall be stable in order to allow the residual contamination to be measu
nt techniques may be required in the case of radionuclides where the emissions arj

 concentration of the contaminant solution shall be such that an evaporated 10
pulse rate of not less than 200 000 pulses per minute in the detector, after correcti

n activity concentration of 0,2 MBqyml is usually sufficient to fulfil the requirement.

bH-value of (4,0 + 0,2). Tomake sure that the activity concentration does not change, t

t solution.

6.1.2 Pr

6.1.2.1 Apart from€o%* and Cs* ions and the corresponding nitrate ions, the radionuclide sto
shall not coptainieonstituents that remain in the residue when the solutions are evaporated as ¢

6.1.2.6.

paration of the/contaminant solutions

in separate

bf type and
onsultation

rimens. The
red. Special
e subject to

ul sample

on for dead

ion of nitric
he pH-value

nminant solution is checked monthly or before use. This shall be done using a sanpple of each

rk solutions
lescribed in

All reagents used shall be of analytical grade (pro analysis) or better.

6.1.2.2 With the help of the data available for the activity concentrations of the 134Cs or 137Cs and ¢%Co stock
solutions, the quantities of these solutions to be used for preparing the desired quantities of contaminant
solutions can be calculated. Formulae 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 quantities the carrier quantities transferred with
the radionuclides, and from these in turn calculate the quantities of cobalt(II) nitrate [Co(NO3),] or caesium
nitrate (CsNO3) solutions respectively, which need to be added to establish a carrier concentration of
(1 £0,1) - 1075 mol-1"! in the individual solutions.

© IS0 2024 - All rights reserved
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6.1.2.4 Place these quantities of carrier solutions in polytetrafluoroethylene vessels of sufficient size to
allow dilution of the solutions to their final volumes. In order to enhance the displacement of chloride ions
which may be present in the radionuclide stock solutions, add 5 ml of nitric acid solution (high purity grade)
[HNO5 = 1 mollI"1] per 90 ml of final volume of contaminant solution.

6.1.2.5 Finally, add the calculated quantities of ©0Co, 134Cs or 137Cs stock solutions to the carrier solution.

6.1.2.6 Evaporate the mixtures to dryness using infrared lamps until fume evolution stops.

6.1.2.7 Then heat the vessels for another 2 h with the infrared lamps being moved to double the initial

distance.

6.1.2.8 Af
pH-value of]

NOTE
double distil

ter cooling, top the vessels up to the respective final volume by adding nitrig
4.

Njitric acid with a pH value 4 is produced by diluting 7 pl of nitric acid (p = 1,4 g:thl5?) to 1 1

ed water.

6.1.2.9 Check the specific pulse rates of the thoroughly homogenized solutions-in accordance v

the pH valu

h

6.1.3 Pr

Stable Co(

Chloride so
such as 35S,

The speci
calculated

By means
be calculat
concentrati

Co- and Cs-
maximum 4

The irradia
radionuclid

After activa
for storage
achieved.

paration of contaminant solution using neutron activation
05), or CsNO; solutions are used as stock solutions.

utions are inappropriate, because the activation @f chlorine produces unwanted rg
36Cl and 38CL.

ic activity of the ©0Co- and 134Cs-solution produced by neutron activati
rom concentration of the Co- and Cs-stock solutions. The ideal carrier concentratio

f concentration of the inactive/Co* and Cs-stock solutions the amount of these sd
bd, which are required for the désired volumes of the contaminant solutions with
pn of 1,0 - 10-5 mol-1-1.

0 °C. Subsequently the)dmpules are sealed and activated in the reactor.

Fion time can befealculated using the formulae in Annex D. The irradiation time dep
e, the neutron, flux, and the starting stock solution concentration.

tion the@mpoules are unsealed and the activated material are transferred to seal
using nitric acid (pH = 4) solution. Continue rinsing until the desired volume of stoc}

hceid with a

water using

vith 8.1 and

dionuclides

bn can be
n should be

lutions can
the carrier

ctock solutions are loaded in a polytetrafluoroethylene (PTFE) or quartz ampoule and dried by

ends on the

hble bottles
K solution is

For openin

] £o11 H 43 i3 daodtlootr 1l 1o ks Ph IS N
dIITPUUICTS TUTTOWTITS UPTT ATtTULL TUTIS TTLUTITIIITICTIUTU T AT HITCT AITPpUTUTCT TS PUSTTTUTTCUTITTIT

centre ofa

closable polyethylene tube (PE) and broken carefully in a vice. To be sure that all the activated contents were
transferred, the complete content of the tube is washed over with nitric acid (pH = 4) into the storage bottle.

6.1.4 Storage of the contaminant solution

In order to avoid wall effects which may alter the concentration, the individual solutions shall be kept in well-
sealed polytetrafluoroethylene containers, which, in turn, are enclosed in glass containers of the smallest
possible size to reduce the risk of evaporation.

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).

© IS0 2024 - All rights reserved
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ntaminant solution

Decontaminant solutions used for examinations should be demineralized water with a maximum electrolytic
conductivity of 3 pS-cm1,

7 Test specimens

7.1 Preparation and preliminary testing

7.1.1 Resistance to cleaning solution

For the pur

poses of the preliminary testing, a test specimen having at least one flat surface ofa

equate size

(see 7.3) an
systems, flg
solution (e.

a)

soak a
with a

b) after1
9]

d) examin

then dn

Specimens

l which can consist of any suitable material — such as non-metallic or metallic mater
or coverings — shall be used. The test specimens shall have sufficient resistanee to f
. alkaline detergents). This shall be checked using the following procedure:

small piece of cotton wool in the cleaning liquid, place it on the surface gf;@’specime
Petri dish;

min contact, remove the cotton wool and rinse the specimen using demineralized W
y the specimen for 1 h at (40 + 5) °C;
e the specimen visually.

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

7.1.2 Test specimens of non-metallic materials

The non-mé¢
surfaces an

If the backi

tallic test materials— such as high polymers, glass, ceramic materials — shall hay
H the same quality as like in actual usage:

ng of the test specimen is porous or@s‘an uncoated metal, the back and edges shall bg

readily decpntaminable material (e.g. by using'an epoxy, polyurethane or chlorinated rubber cog

For prepari
to be invest]

The coating
usage and §

permissibléd.

NOTE It
discharging

The date of

hg test specimens with coatings, a representative sample shall be taken from the coat
igated and prepared for testing in accordance with the relevant standard methods.

materials shall be applied to the carriers or the backings in the manner customa
hall be suitably post-treated; any additional treatment, such as additional thermal a

is recommended to avoid electrostatic interaction between the solution and the mat
The material.

preparation of the test specimens shall be recorded.

als, coating
he cleaning

n and cover

ater;

re the same
coated in a
ting).

ng material

'y in actual
being, is not

brial, e.g. by

7.1.3 Tes

t 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, the back and edges of the specimen shall be treated as for non-metallic
material (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.
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7.2 Number and dimensions

For the purposes of the test, 25 nominally identical test specimens shall be prepared and of these at least

two groups

NOTE 1

of five shall be tested in two parallel tests.

specimens following the test.

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

The test specimens should measure 50 mm x 50 mm (with a tolerance of -2 mm and +10 mm for each side).

The thickness of the test specimen should be between 1 mm and 10 mm. One corner 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

NOTE2 T
conveniently

7.3 Cond

The test sp
atmosphere
specimens |

To clean the
using a tiss
from 60 °C

wiping using an "almost dry" tissue. Repeat the wiping operation a third time using a tissue heg

in pure wat

In each casg
portion of t

Finally, rins
from the s
airborne co

Test specinj
when subje
out in accof
in the testr

8 Proce

8.1 Dete

the test report.

bst specimens of dimensions not greater than 51 mm x 51 mm x 3,5 mm can be stored)and
using slide storage containers; this helps to avoid contact between the surfaces to/be tésted

itioning and cleaning
bcimens shall be kept in open containers at the testing laboratory<in a clean and no

vith ceramic or glass surfaces.

surface, wipe the test specimens using a soft cellulose tissue. First wipe the surface
1e heavily soaked in the cleaning mixture, which should be composed of benzine (b
0 80 °C) and isopropanol (minimum content 99 %) in.d mixing ratio of 1:1 by volume

er.

, carry out the wiping operation five times\in a single direction over the sample usin
he tissue for each stroke. The tissue shall'only be used for one wiping operation (i.e.

e the test specimens with pure water using a squeeze bottle to remove all fibres a

taminants) for 1 h at (40 £ 5) °C.

ens coated with organig-surface materials can, in addition, be tested without any pr

dance with the manifacturer's instructions. If the cleaning stage is omitted, this sh
eport.

dure

rmining the specific pulse rate of each contaminant solution

transported

n-corrosive

at (23 £ 2) °C (see ISO 291) for not less than 14 days. This requirement does not apply to test

fo be tested
biling range

Repeat the
vily soaked

b a different
ve strokes).

hd particles

rface to be tested. Dry the test specimens in a vertical position (in an environment free of

jor cleaning

ct to special requirements. In such cases, the preparation of the test specimens shalll be carried

hll be noted

Dispense a

160 =tiquot of the comtamimant sotutiomr o the centre of eachr of threesheets

of window

glass, measuring 50 mm x 50 mm, in accordance with the procedure laid down in 8.2. The positioning
aid (see 5.6) or a similar device may be used. Evaporate the drops to dryness under infrared lamps at a
maximum temperature of 45 °C. Place the detector (as specified in 5.2) in the same measurement geometry
(particularly with the regard to the distance of the contaminated glass surface from the detector) that is to
be used for the test specimens (see 8.3). Measure the pulse rate on the three glass sheets.

It is to be ensured that the measurement geometry (particularly with regard to the distance of the
contaminated glass surface from the detector) is the same as it was planned for the measurement on the test
specimens (see 8.3).

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

© IS0 2024 - All rights reserved
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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 standardized on one millilitre of the contaminant solution.

Carry out the determination separately for both contaminant solutions.

8.2 Contamination

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

] | -
I | 7
T O . N
T A
| g r—
| Il
| Il
| Il
— ] —
| |l
| |l
L [—
. |
| J
- | Xl
A | |
[

a) Holder for contamination of test specimen; position of the profile A-A in b) is enlarged
and turned 45° (see.also Figures A.1 and A.2)
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1 3

2—A

17
N N N

|
|
|
|
|
|
i
|

o

|
"

—

|
M5x70 1 ;

I

|

b) Holder for contamination of test specimen; drawn'in’profile
(insertion of test specimen, see also Figures A.1(and A.2)

Key

1 testsan]ple

2 ring from silicon rubber to fix the screw (8 mm x 4 mm x 5 mm)

3 flatring|from silicon rubber in contact with the testing surface (45 mm x25 mm x 2 mm)
4  partU

5 partL

Figure 2 — Holder for contamination of test specimen

Insert a tesf specimen into the positioning aid (5.6) with its reference corner R as shown in Figlire 3. Bring
edges A and B of the test specimen intos«lose contact with lines a and b of the positioning aid, the|contact B-b
having prigrity. Then press the test specimen against upper part U containing the silicone ruhber ring by
fastening the screws until the test specimen is in contact with upper part U along all its edges.

© IS0 2024 - All rights reserved
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™~

Key
1
2
R

test san]
part U (
edge, of

Figure 3

S A2V
Iy ;/4> B
ol T 1%

ple (front)
op view)
the form where the right angle is to it next

- Holder for contamination of test specimen; individual view (insertion of test {

specimen)

Contaminate the test specimens by applying 1 ml.ef the contaminant solution to the middle ¢f the circle

visible thro
surface ma
ensure that

Place a smq
solution.

After (120
this purpos|

part L and ghen the test specimen vertically so that distribution of contaminant solution to unc

parts of the

8.3 Decontamination

ligh the upper part U. Keep the holder;in a horizontal position. If, in the case of highly h
erials, the contaminant does net iinmediately cover the test circle, the holder may
the liquid spreads sufficiently.

111 Petri dish over the test)circle on top of part U to prevent evaporation of the c

- 5) min, using a pipette (5.3) suck the contaminant solution off as completely as g
e, it is necessary-to tilt the holder. Then invert the holder. After removing the nuts, li

test specimen is prevented.

ydrophobic
be tilted to

ontaminant

ossible. For
t the lower
taminated

For decont

mination, fix five of the test specimens to the windows of the cage-stirrer (5.7) 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 corner at the right-hand size of the
cage window. Bring edges A and B of the test specimen into close contact with the positioning aid lines d and
e, the contact B-e having priority (see Figure 4).
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H

Key
test sanj
minimu

cage stil

oW N

edge of

A sheet of 4
used to sup

ple (back)
n water level during the decontamination
rer window

the form placed next to the right angle formedby d and e
Figure 4 — Cage stirrer forydecontamination (insertion of test specimen)

cid-resistant steel shall be-used to close the sixth window. Steel sheets of this type s
port very thin test specimens, which otherwise would not have a sufficiently flat sur

Immerse the cage in (900 * 20) 'ml of demineralized water (6.2) in such a way that the cage

bottom of t
minimum lg

Run the stij
water and 1

he beaker (5.1).dfbeakers other than those specified in 5.1 are used, they shall be
vel indicated.in Figure 4. The initial temperature of the water shall be (23 * 2) °C.

rer for 2/5,min at a speed of (100 £+ 5) r/min. Replace the beaker with another beake;
un thestirrer for a further 10 s. Remove the test specimens from the cage and then

(40 = 5) °C in a drying cabinet.

NOTE If

hall also be
face.

touches the
filled to the

" containing
dry them at

acheck on recontamination from the decontaminant solution is deemed to be necessary, tH

e steel sheet

closing the sixth window may be replaced by an uncontaminated test specimen.

8.4 Determining the residual pulse rate

After drying, measure the pulse rate of the decontaminated test specimens using the equipment specified
in 5.2. The measurement 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, I, 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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9 (Calculation of results and assessment of ease of decontamination

After decontamination, the arithmetic mean of the residual pulse rates E (of the five test specimens of each
group) is calculated separately for 60Co and 137Cs or 134Cs. The results shall be expressed in pulses per
minute and shall be used to calculate standardized mean residual pulse rates I. , according to the following

formula.

Standardized mean residual pulse rate m =1I.-

— 3-1O6cpm
I

S

This calculation shall be carried out separately for 0Co [m (Co)] and 137Cs or 134Cs [E (Cs)].

NOTE1 T
the specificg

Calculate th
residual pu

The ease of]
the radionu
in 8.3 (e.g.
contaminat|

Final residual pulse rate
(FRPR) Ease of decontamination
pulses/min
FRPR <3000 Excellent
3000 <FRPR<15000 Good
15000 < FRPR <60 000 Fair
60 000 < FRPR Poor
NOTE 2  Afdditional tests with other radionuclides or chemical forms can be carried out according
requirements.
The test m¢thodology can be adapted to other radionuclides in different chemical forms whic

match to the chemical properties to the intended use, depending on customer requirement

the classifi
are chemic
decontamirn
use if the r
surface.

In practica
and radiati

he 3 of 3. l Ses e sta . Z . aYib-Wala a ant so ionisthe refe
ulse rate I, of the contaminant solutions on which the table for assessing the ease of conta

miha
e final result (i.e. the final residual pulse rate) as the arithmetic mean of the standar

se rates for ©0Co [Irj (Co)] and 137Cs or 134Cs [E (Cs)].

decontamination shall be classified using the Table 1 if the contamination was carrig
clides ¢0Co and 137Cs or 134Cs and no deviation from the decontamindtion process g
using other decontaminant means or wiping off by removing-mechanically of
ion).

Table 1 — Assessment of the ease of decontamination

fation in Table 1-'shall not be used. It is important to ensure that the contamina
plly stable and\d0 not cause corrosion of the test specimen. The chemical stah
ated test specimen is required for the measurement of the residual. The test is not
hdionuclide(emits low energy gamma rays or beta particles that are readily atteny

applications, it can be important to consider other factors, such as chemical,

ence value of
ion is based.

dized mean

bd out using
s described
the adhere

to customer

h are closer
5. However,
ht solutions
ility of the
suitable for
jated in the

mechanical

t should be

bn-resistance and long-term stabhility in the selection of the materials to he used

recognized that further decontamination tests under simulated service conditions may be needed.

10 Test report

A testreport shall be drawn up and contain the following information:

a) areference to this document, i.e. ISO 8690:2024;

b) identification of the sample; manufacturer specification;

c) application of the substrate, coating material or surface material;
d) size of the test specimen;
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e) conditioning of the test specimen before testing;

f) used equipment (measurement device, detector, contaminant);

g) tester’s description of the test specimen;

h) testresults (standardized mean residual pulse rates and Co/Cs-final residual pulse rate);
i) assessment of ease of decontamination.

A test report should include the information and data specified in Annex E. The format in which the
information is presented in Annex E may be used as an example for the test report.
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Annex A
(informative)

Holder for contamination of test specimen

Dimensions in millimetres

|
TR E:
| | i
[ [ [
|
o
|
|
|
|————F——1P3 g s
" 17 |
g |
| | 4{1\
= v
| =
|
L6
60 10
80

Key
1  with acrjlic glass (persplex).glued on
2 18 mm qr 20 mm.

Figure A.1 — Lower part, material: acrylic glass
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Dimensions in millimetres

0,5

30
80

®5,2

Key
B-B enlargef and turned 45°

Figure A.2 — Upper partU
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Annex B
(normative)

Cage-stirrer apparatus for decontamination

NOTE See Table B.1.

Figure B.1 — General set-up of cage-stirrer apparatus

© IS0 2024 - All rights reserved
18


https://standardsiso.com/api/?name=b12c075993e7f2e2cc5c1834e2051e6f

ISO 8690:2024(en)

Table B.1 — Parts list to Figure B.1

Reference

Number on Nu.mber of Description Material Figure
. items
Figure B.1
1 1 Stirrer support Acrylic glass B.2
2 6 Hexagon socket head cap screws, Acid-resistant stainless —
M3 x 12, in accordance with ISO 4762 steel
3 1 Stirrer axle Acid-resistant stainless B.3
steel
Radial deep-groove ball bearing with
washers in accordance with ISO 15
4 1 (ﬂimpncinnc-d:‘lﬂ D=26 R:R)
DIN 625 6 000-2Z[2]
5 1 Mounting support for ball bearing Acrylic glass B.4
Bearing of stirrer shaft Polytetrafluoroethylene B.5
6 1 Bores: g 3,4 (PTFE)
Clearance in accordance with ISO 273
Countersunk in accordance with ISO 2009
7 ) Slotted countersunk head screws, M3 x 5, Acid-tesistant stainless —
in accordance with ISO 2009 steel
8 12 Slotted countersunk head screws, Acid-resistant stainless —
M4 x 10, in accordance with ISO 2009 steel
9 1 Upper hexagonal disc Acrylic glass B.6
Connecting part Acid-resistant stainless B.7
Bores : g4,5 steel
10 6 Clearance in accordance withS0 273
Countersunk in accordance with
ISO 2009
Slotted raised coeuntersunk head Acid-resistant stainless —
11 2 screws, M3 x 20y accordance with steel
S0 2010
12 1 Stirrer blade Acid-resistant stainless B.8
steel
13 1 Lower hexagonal disc Acrylic glass B9
NOTE Non-mgtric equivalents for thesscrews may be used.
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Dimensions in millimetres

+0,1
H3 020 0
: T c-c?
| ¢
| % K < )
| S : » \
| X ) R0 &2
S | l B4
T E__- -_C
= |
m-—qg/i
I
3,4 on

Optional.

Figure B.2:<< Stirrer support column
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Key
1
2

a

ISO 8690:2024(en)

Dimensions in millimetres

grooved
subside

Enlarge

o
1 |
1
|
|
|
310h7 ! 2
I u-u -~
|
| = /_i@/z
| =3 |
TS
|
|
Slost i—-Lc
. 178
, +0,05
30

ball bearing with ball bearing glued tg‘the axis
hce DIN 74 — A4
i

Figure B.3 — Stirrer axle
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Dimensions in millimetres

[ g° 2
| / 5 |1°® °
\ /
AN | ’

S
Ul
1=
®3,4
~

Figure B.4 — Mounting support for ball bearing

Dimensions ip millimetres

|
|
|
|
|
|
27
|
21817
|

Key
1 subsidephce DIN 74 — A3

Figure B.5 — Bearing of stirrer shaft
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a

Pos. Nr

ISO 8690:2024(en)

Dimensions in millimetres

10 tight-fitting.

Figure B.6 — Upper hexagonal disc
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Dimensions in millimetres
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0
d 78.-0,05

Spot-wdlded.

Figure B.7 — Connecting part
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Dimensions in millimetres

L — W
N
1

21

21 12

3,4

F-F 2

87 -0,1

+0,1
#50 0

+0,1
®35 0

M3 |, 310

2,2

AN
N

5

10

NN

$18H8

300 BL1

10

0
91,7 -0,1

Key
1  thicknegs equal to 3 mm
a2 Turned BO°.

Figure B.8 — Stirrer blade

Table B.2 — Dimension of the stirrer blade, L

L0-0,1 50 mm 60 mm 70 mm
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Dimensions in millimetres

H-H
q I 17 X :
g : e © £
g < 12 0
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a  30° turrfed.
b Pos.Nr [0 spot-welded.

Figure B.9 — Lower hexagonal disc
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Annex C
(informative)

Formulae for preparation of the 137Cs and ¢°Co contaminant solutions

C.1 General

The formulae given in this annex provide guidance for calculating the volumes of radioactive stock solution

and standa

activity con

C.2 Desi

rin mlis thq

in the final

C.3 Tota

C.3.1 Che

If reliable d

applied cou
value for th

dized carrier solution necessary to prepare a radioactive contaminant solution ot 0
centration and 105 molarity (instructions for adding nitric acid are not included?)
red final volume of contaminant solution

 volume of radionuclide stock solution required to yield an activity concentration of 0

volume of contaminant solution.

I activity of the solution

iracterisation of the activity by use of the disintegration rate

ata exist from the activity concentration of the.iuitial solution, and the detection
ht meter is at least 0,17 pulse per disintegration, the value 0,2 MBg-ml1 can be used af
e calculation of the activity concentration of theé contaminant solution.

2 MBg'ml-1

2 MBg'ml-1

limit of the
areference

The produdt from the final activity of contaminant-solution Ay and final volume of contaminart solution r
yields in Mgga Becquerel:
4 =0,2MB9 1 = 0,2.rMBq €1
ml
C.3.2 Characterisation of the activity by use of the pulse rate
If the condition described under-C.3.1 is not fulfilled or the amount of the activity should be [imited, the

value 2-106
contaminar

The total pylse rate Jg, Which is equal with the pulse rate of the final volume, is calculated by

pulses per minufe,and millilitre is taken as minimum value of the activity concentr
t solution.

1

0° pulses - (min- ml)_1 rml=2-10° pulses-min™ " -r

ation of the

(C.2)

C.4 Volume, V, of the initial radionuclide solution, corresponding to the total activity

or total p

ulse rate as described in C.3

C.4.1 From the manufacturer specified activity concentration of the initial solution (s MBg-ml-1) and
according to C.3.1, the required volume can be calculated as follows:

Ve 0,2-r MBq _O,Z-rm

1

s MBq-ml_1 s

where s is the value of the activity concentration of the initial solution.
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