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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
ical standardization.
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ISO 92

Introduction

71:2023(E)

Wherever radioactivity is used, there is a risk that textiles can become contaminated through contact
with radioactivity in solution or airborne radioactivity.

It is normally necessary to remove this contamination to reduce the risk to staff from accidental intake
of the radioactivity on the surface. The ease of decontaminating textiles 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
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tamination of textile fabric. The method enables the comparison of different textile
rt decisions on textiles for use in different applications.
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he residual activity on the textiles is measured to give a quantitative measure o
tamination.
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Decontamination of radioactively contaminated surfaces —
Testing of decontamination agents for textiles

1 S

cope

This document applies to the testing of the decontamination of textiles, which are contaminated by

radio

ctive materials
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ISO 6

fest method describes the technique to assess the efficiency of decontamin
50 7503-1 and ISO 7503-3).

se of cleaning radioactively contaminated textiles.

hdionuclides used in this test are those commonly found in the nclear industry (69
Cs) in aqueous form. The test can also be adapted for use with other radionuclid
cal forms, depending on the customer requirements, if the solutions are chemically §
hmage the test specimen.

pst method is not suitable if the radionuclide emits low &hergy gamma rays, like 55Fe, g
r alpha particles that are readily attenuated in the textile fabrics, or if the nuclide h
topic interaction with the detergent used in the~tnethod (e.g. tritium which could
cal forms).

est method does not apply to the testing of the ability of detergents to remove non-rad

ormative references

bllowing documents are referred to in the text in such a way that some or all of
tutes requirements of thissdocument. For dated references, only the edition cited
ed references, the latest-edition of the referenced document (including any amendmg

| 74, Surface active agents — Preparation of water with known calcium hardness

P67, Surface active) agents — Evaluation of certain effects of laundering — Methods o
ke of unsoiled'cotton control cloth

B19, Labgératory glassware — Beakers

B304 Textiles — Domestic washing and drying procedures for textile testing

[SO1
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Hocument applies to the testing of detergents, which may be used in aqueous solutions for the

Co and 137Cs
es and other
table and do

r low energy
hs a chemical
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ioactive dirt.

their content
applies. For
ents) applies.

( preparation

VUbMUMlul_y

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)

3 Terms, definitions and symbols

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

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=067e0f06250b5ac8a05da5ec232ae678

ISO 9271:2023(E)

[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 Electropedia: available at https://www.electropedia.org/

3.1 Terms and definitions

3.11

contamination

radioactive s

ubstances deposited on textiles

3.1.2

contaminat
pieces of tex
to determine

3.1.3
decontamin
complete or
biological pr

[SOURCE: IS

Note 1 to ent
surface.

3.14
specific pul:
IS

pulse rate d
contaminant

Note 1 to ent
rates are deri)

3.1.5
residual pul
II'

pulse rate c

radionuclide
Note 1 to entr]

3.1.6

pd textile specimen
ile reference materials which are contaminated in a specified manner and which arg
the efficiency of decontamination agents

ation
partial removal of radioactive contamination (3.1.1) by a deliberate/physical, chemi
hcess

D 12749-3:2015, 3.7.11.2]

ry: It is preferred that decontamination does not significantly change the characteristics

be rate

used in the measuring apparatus under given geometrical conditions by 1 m
solution

'y: It is expressed in pulses per minute standardized on 1 ml of the contaminant solution,

ed from count rates applying dead time and background corrections.

se rate

hused in the measuring apparatus under given geometrical conditions by the re
on the tested side’of the specimen after decontamination (3.1.3)

y: [.is expréssed in pulses per minute.

mean resid
|

r

used

ral, or

of the

of a

Pulse

sidual

Tal pulse rate

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

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

3.1.7

standardized mean residual pulse rate
corrected value of the mean residual pulse rate (3.1.6)

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.
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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.

3.1.8

final residual pulse rate
Ir,fin

arithmetic mean of the standardized mean residual pulse rate (3.1.7) obtained for ¢°Co and 134Cs or 137Cs

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

Note 2 to entry: is 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 (3.1.3).

3.2 |Symbols

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

A Activity of the radionuclide [Bq]

Ag Specific activity of the radionuclide [Bq-g1]

Ag Activity of the radionuclide in the contaminant solution{Bq]

D, Distance between the centre point of the contarinhated area and the edge of|the sensitive
detector cross-section [mm]

h Distance of the contaminated test surface from the detector surface [mm]

m Mass [g]
Molar mass [kg-mol1]

r Final volume of contaminartsolution [ml]

s Activity concentration‘of stock solution [MBq-ml1-1]

q Carrier concentration [mol-1-1]

T Carrier concentration of the initial radionuclide solution [mol-1-1]

t Time [s]

ty)2 Half:life [years]

u €arrier concentration, in moles per litre [mol-1-1]

%4 Volume [1]

4 Principle

A specimen of the textile material is contaminated using a solution containing ¢9Co and 137Cs or 134Cs.
The emission from the specimen is measured using a detector. The specimen made from textile reference
material is decontaminated using a solution of the decontamination agent under test. The emission is
measured again and the result is compared to the result of the first measurement to quantify the ease
of decontamination.

Separate contaminant solutions containing °Co and 137Cs or 134Cs (carrier concentration: 10~> mol-1-1;
pH 4) are prepared. 100 ul samples of these solutions are counted using a large area radiation detector.
The specific pulse rates of contaminant solutions are calculated using the results from the count.

©1S0 2023 - All rights reserved 3
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Specimens of the material under test are first treated with the contaminant solutions over a defined
area and subsequently decontaminated with demineralized water. The residual pulse rate, I, is
determined by measuring the contaminated samples.

The standardized mean residual pulse rates E for each radionuclide are calculated. The arithmetic
mean of the respective values for 60Co and 137Cs or 134Cs (final residual pulse rate, I..;,) is used to

assess the ease of decontamination by means of a classification which has been compiled empirically.

5 Apparatus

In addition tg-ordimarytabors P ease
of decontamjnation of textiles.

5.1 Beakers

Two beakers| of the low-form type, having a capacity of 2 000 ml and in accordancewith requirements
given in ISO B819.

5.2 Radiation detector

A detector apd associated electronics are required for determining thepulse rate. Suitable detg¢ctors
are solid scinjtillation (e.g. Nal(Tl), LaBrz(Ce), CeBrs) and semi-conductor types selective for gamma-ray
(see Referenge [8]).

NOTE Th sensitivity and the efficiency depend on the size of\the scintillator crystal or the semi-congluctor
detector

The minimuin size of the sensitive area of the detector-shall be a circle having a diameter of 30 min, but

in practice, {
area.
To comply w

where

D is

P

min

is

(S6

If the geomet

he geometrical requirement specified.iormally necessitates the use of a larger sen

-12,5

in "~ shall not be less than 3,

D
th geometrical requirements, the ratio —=-

the smallest distance,in millimetres, from the centre point of the contaminated ar
pjected onto the detector cross-section, to the edge of the sensitive detection area

the distance)in’millimetres, of the contaminated test surface from the detector st
be Figure 1),

D_.. —12,5
rical Yequirement —2

sitive

ea, as

Irface

> 3 is not met, a detector having a circular sensitive area of

not less than

a)

20mm in diamatar mav hanncad nravidad that
So-HH - H-aaRete gy provie T

De-torotoy co—trorT

applied to the centre of the textile specimen

b)

is not less than 200 000 pulses per minute (see 6.1.1, 8.1 and Annex C).

The geometr

ical requirements for a radiation detector are illustrated in Figure 1.
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Dmin |

=
T
Key
1 detector h distance, in millimetres
2 sensitive area of detector D, smallest distance, in millimetreS
3 contaminated area
4 test specimen

Figure 1 — Geometrical requirements for a radiation detector (cross-section)

5.3 |Pipettes

Two pipettes with disposable tips, having a capacityof100 pl.

5.4 |Two polytetrafluoroethylene (PTFE) or quartz ampoules
Two polytetrafluoroethylene (PTFE) ampaules for preparation of the contamination solutfon
or

two guartz ampoules for the activation of the inactive stock solution in the neutron reactor pre required.

5.5 |[Thermostat

A thefmostat for setting and maintaining the test temperature at 60 °C.

5.6 |Storage-bottles

Two golytetrafluoroethylene (PTFE) bottles for storage the radioactive stock solution arefrequired.

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

5.7 Drying cabinet

Drying cabinet for drying the textile specimens in their respective holders.

5.8 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).

© IS0 2023 - All rights reserved 5
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5.9 Cage-stirrer apparatus

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 Contaminant solutions

6.1.1 Com

osition of contaminant solutions

The test spe
separate soll

The use of (

and chemicall behaviour for the envisaged purpose of the textile fabrics can be adopted, subj

consultation

However, the
The decontq

measured. Special measurement techniques may be required in the case 0f radionuclides the emis

of which are

The activity
produces a p

dead time and background.

NOTE An

The radionu
nitric acid w
the pH-valug
sample of ea

6.1.2 Prep

6.1.2.1 Ap
solutions sha
evaporated J

All reagents

6.1.2.2 Wi

jtions.

ther radionuclides in aqueous solutions which may be more suitable in terms of

with the testing laboratory.

contaminant solutions shall be chemically stable and shall not degrade the test speci
minated samples shall be stable in order to allow the residual contamination

subject to absorption.

concentration of the contaminant solution shall be such that an evaporated 100 ul s
ulse rate of not less than 200 000 pulses per mindte in the detector, after correcti

activity concentration of 0,2 MBg-ml! is usually‘sufficient to fulfil the requirement.

lides shall be used with a carrier conéentration of (1,0 + 0,1)-10-5 mol-l-1 in a solut]
ith a pH-value of 4,0 £ 0,2. To make sure that the activity concentration does not c
of the contaminant solution is ¢hecked monthly or before use. This shall be done u
'h contaminant solution.

aration of the contaminant solutions

irt from Co?* and“€s* ions and the corresponding nitrate ions, the radionuclide
1l not contain anty constituents, which remain in the residue when the solutions have
s described jin'6/1.2.6.

ised shall be of analytical grade (pro analysis) or better.

h the'help of the data available for the activity concentrations of the ¢9Co and 13]

134Cs stock s

rimens shall be contaminated by the radionuclides °Co and 137Cs or 134Cs, contairled in

type
ect to

mens.
to be
sions

hmple

bn for

ion of
hange
sing a

stock
been

Cs or

plutions, the quantities of these solutions to be used for preparing the desired quanti

[ies 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(NO05),]
or caesium nitrate (CsNO;) solutions respectively, which need to be added to establish a carrier
concentration of (1,0 + 0,1)-10-° [mol-1-1] in the individual solutions.

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) [HNO; = 1 mol:I-1] per 90 ml of final volume of contaminant solution.

© IS0 2023 - All rights re
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6.1.2.5 Finally, add the calculated quantities of ©°Co and 137Cs or 134Cs stock solutions to the carrier
solution.

6.1.2.

6

equipment) until fume evolution stops.

In a fume hood, evaporate the mixtures to dryness using infrared lamps (or sufficient heat

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 After cooling, top the vessels up to the respective final volume by adding nitric acid with a

pH-v3

NOTE
doubl

6.1.2

and the pH value.

6.1.3

In ord
in we
the sy

A sol
the s
initia

6.2

For tH
of 7,5
lower

a)
b)

a
i

In cag
shall

“Repd
conce

}

mstead of the test uider standard concentration conditions.

1 L4
ITUuc Ul .

Nitric acid with a pH value 4 is produced by diluting 7 ul of nitric acid (p = 1,4 g'mlY to
e distilled water.

9 Check the specific pulse rates of the thoroughly homogenized solutions in accord

Storage of the contaminant solution

ler to avoid wall effects, which may alter the concentratiof, the individual solutions
[1-sealed polytetrafluoroethylene containers, which, in ‘tlrn, are enclosed in glass
hallest possible size to reduce the risk of evaporation,

tion prepared in accordance with this procedure€an be used as long as its pH-valy
ecified range and the activity concentration has'not changed by more than 5 % cor
value (decay corrections being applied).

Decontamination agents

e purpose of the test, the decontamination agents shall be used in solutions with a c
g:1-1. If the producer recommends a lower concentration for optimum performance
concentration may be carried-out, either

5 an additional test, or

e b), an assessment in accordance with Table 1 (see Clause 9) may be carried out, but
be stated in the test report, e.g.

rted residts are not fully comparable with standard test results, due to the d
ntration of the decontamination agent being, for example, 3 g-1'l instead of 7,5 g-1-1“

| | water using

hnce with 8.1

shall be kept
rontainers of

e lies within
npared to its

oncentration
a test at this

'he deviation

eviating test

If the

idnal test with

Deionized water with a maximum conductivity of 3 pS/cm shall be used as the solvent. The solutions
shall be prepared not more than 1 h before each application.

7 Contaminated textile specimen

7.1

Reference materials

Standard cotton fabric conforming to the specifications in ISO 2267 shall be used as reference material.
This fabric shall be pretreated in a washing machine of rotating drum type in the following manner.

© IS0 2023 - All rights reserved
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Programme: hot wash three times at 60 °C (coloured wash) without pre-wash: followed by a complete
rinsing programme

Wash load: 1 m?2 standard cotton fabric (no additional load)

Detergent: 80 g ECEV reference detergent described in accordance with ISO 6330, free of optical
brighteners

Water hardness: 2,5 mmol-l'l in accordance with ISO 2174.

Pressing: Ironing between pieces of fabric which are free of optical brighteners (to be tested using an
UV-lamp)

If requested) the use of other textile specimen materials is permissible subject to agreemento['hese
other materials include textiles impregnated with defined quantities of dirt and textiles Wwhich have
been subjectied to pretreatment not complying with the specifications of this document: In thig case,
an assessment in accordance with Table 1 is not permissible, and other assessment\tables shpll be
established.

7.2 Number and dimensions of contaminated textile specimens
Twelve square-shaped pieces of pretreated reference material shall be uséd.

The contamihated textile specimens should measure (50 + 2) mm x (§0 * 2) mm.

8 Procedure

8.1 Determining the specific pulse rate of each contaminant solution

Dispense a 1p0 ul aliquot of the contaminant solutigw on the centre of each of three textile specimens,
measuring 50 mm x 50 mm, in accordance with\the procedure laid down in 8.3. The positioning aid
(see 5.8) or alsimilar device may be used. Afterthe solution has been allowed to dry (infrared lamps) ata
maximum temperature of 45 °C, the textile specimens are removed from their frames. The pulse fate is
measured or] the textile specimens with.a\radiation detector. The detector (as specified in 5.2) is glaced
in the same|measurement geometry ((particularly with regard to the distance of the contaminated
textile specifnen from the detector) that is to be used for the test specimens (see 8.5). It is to be ensured
that the measurement geometry (particularly with regard to the distance of the contaminated textile
specimen frgm 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.

Multiply the|arithmetic mean of the three results by a factor of 10 so that the result is expressed in
terms of puldesper minute standardized on one millilitre of the contaminant solution.

Carry out the determination separately for both contaminant solutions.

8.2 Preparation of the textile specimens

The textile specimens shall be cut to size parallel to the warp or the weft of the fabric, taking care not
to stretch the material.

Care should be taken to protect the material against soiling, for example by wearing polyethylene
gloves or by using tweezers.

1) ECE: European Colour fastness Establishment.
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8.3 Contamination

8.3.1 Preparation

For each radionuclide solution, six textile specimens shall be clamped in their respective steel specimen
holders. In order to prevent sagging of the textile fabric, the plastic support block (5.8) shall be inserted
into the lower part of the holder (see Figure 2). Care should be taken to avoid creasing of the fabric
when screwing the holder tight.

The corners of the textile specimens shall be cut off slightly, in order to prevent their coming into
contact with the screws (see Figure 2).

Ag—E— T A
e it
%\x | -‘%-

Key
1 textile specimen
2 support block

Figure 2 — Use of specimen holder

Once fthe textile specimens are clamped into the holder, the plastic support block shall be removed and
the h¢lder shall belinverted for contamination.

8.3.2| Procedure

Apply bf?using a pipette, 100 pl of the contamination agents drop by drop to the centre pf the textile
specimens (see Figure 3 showing a diagonal cut of the holder).

©1S0 2023 - All rights reserved 9
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ntamination agents from this side.

Figure 3 — Position of specimen holder during contamination

The textile specimens, still in their respective holders, shall then be dried in a drying cgbinet
at 40 °C £ 5 qC for 2 h. In this way, five textile specimens shall be contamindted with each contanjinant
solution. Avpid any contamination on the sixth mounted textile sp€cimen, which are usdd for
background measurements (see 8.5).

8.4 Decontamination

8.4.1 Preparation

For the purpose of decontamination, six textile specimens, five of which are contaminated and ¢ne of
which is not,|are necessary.

The specimgn holders containing the textile\specimens shall be fastened to the windows ¢f the

cage-stirrer
to fasten the
which the co

8.4.2 Prod

Decontaming
(see 6.1) mai
for optimum

a)

as an ad

apparatus (see 5.9). Stainless steel coil springs or disposable rubber bands may be
holders onto the cage-stirrer:Care should be taken to ensure that the side of the fab|
htaminant solution was applied faces the inside of the cage.

edure

ition shall be caxried out at a speed of 100 r-min-1 in 900 ml of the decontamination
ntained at a€éniperature of 60 °C + 2 °C. If the producer recommends a lower temper
performance, a test at this lower temperature may be carried out, either

litional\test; or

b)

used
ric on

agent
ature

instead ¢fthe test under standard temperature conditions.

In case b), an assessment in accordance with Table 1 may be carried out, but it shall be stated in the test
report, e.g.

“Reported results are not fully comparable with standard test results, due to the deviating test
temperature (for example 30 °C instead of 60 °C)”.

Care shall be taken that the cage-stirrer is positioned vertically and centrally, and that it touches the
bottom of the glass beaker. The stirrer shall first be run for 10 min in one direction, and then for an
additional 10 min in the other direction.

The specimens shall then be rinsed at the same rotational frequency in 900 ml of deionized water for
5 min at room temperature with the stirrer running in one direction. The deionized water shall be
replaced and the rinsing repeated with the stirrer running in the opposite direction. The contaminated
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textile specimens shall be removed from the cage stirrer and dried in their respective holders starting
at 100 °C £ 5 °C for 30 min.

NOTE It is recommended to reduce the drying temperature during the drying process, or to set to variable
temperature drying.

8.5 Determining the residual pulse rate, /.

After cooling to room temperature, the contamination carriers shall be removed from their holders and
their residual pulse rates determined.

measure the

pcified in 5.2.
The measurement geometry, i.e. the distance and relative position of the test specimen and detector,
shall pe the same for all measurements (see 8.1). Care should be taken to ensure that the side of the
contaminated textile specimen on which the contamination was applied faces'the detectoi.

Each measurement shall be performed once, the background being dedutcted. Dead time lgsses shall be
taken| into account. Counting shall proceed for 5 000 counts above background or 10 min,|whichever is
the shorter time.

9 (alculation of results and assessment of ease-of decontamination

After|decontamination, the arithmetic mean of the residual pulse rates E (of the five test ppecimens of
each group) is calculated separately for ©0Co and 13%Cs or 134Cs. The results shall be expregsed in pulses
per nlinute and shall be used to calculate standardized mean residual pulse rates m accprding to the
following formula.

) — 3.10°
Standardized mean residual pulse rate /. , = mean residual pulse rate /.- 3-10

S
This galculation shall be carried-0ut separately for 6°Co (1. , (Co)) and 137Cs or 134Cs I;. , (Cs)).

NOTE[1L  The value of 3-10% pulses per minute standardized on 1 ml of a contaminant solution id the reference
value |of the specific pulse-rate I, of the contaminant solutions on which the table for assessigg the ease of
contamination is based.

Calcujate the finab vesult (i.e. the final residual pulse rate, I g,) as the arithmetic mean of the
standardized mean residual pulse rates for ©°Co (/. , (Co)) and 137Cs or 134Cs (1. , (Cs)).

The epse of.decontamination shall be classified using the Table 1 if the contamination wals carried out
using|thé\radionuclides ¢°Co and 137Cs or 134Cs and not deviating from the decontamingtion process
as degctibed in 8.4 (e.g., using other decontaminant means or wiping off by removing of khe adherent
contamination mechanically).

Table 1 — Assessment of the ease of decontamination

Final residual pulse rate Ease of decontamination
Iy fin
pulses/min
L gin <3000 Excellent
3000</.,<15000 Good
15000 < I, < 60 000 Fair
60000 </ g, Poor
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NOTE 2  Additional tests with other radionuclides or chemical forms can be carried out according to customer
requirements.

The test methodology can be adapted to other radionuclides in different chemical forms, which match
more closely to the chemical properties of the intended use, depending on customer requirements.
However, the classification in Table 1 shall not be used. Another assessment table shall be established.

In practical applications, it can be important to consider other factors, such as chemical, mechanical
and radiation resistance and long-term stability in the selection of the materials to be used. It should
be 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:

— areference to this document, i.e. ISO 9271:2023;

— identificption of the sample; manufacturer specification;

— application of the substrate, coating material or surface material;

— size of the test specimen;

— conditiohing of the test specimen before testing;

— used eqyipment (measurement device, detector, contaminant];

— tester’s dlescription of the test specimen;

— testresylts (standardized mean residual pulse rates‘and Co/Cs-final residual pulse rate);
— assessmpnt of ease of decontamination;

— statements of any deviations from ISO 9271 standard test results or assessment tables.

When assessjing the suitability of a decontamination agent, in addition to the decontamination effidiency,
other properfties have to be taken into-account depending on the technical conditions prevailing [n the
waste treatnpent plant and the solidification plant (see D.2).

A test report should include theinformation and data specified in Annex D. The format in whig¢h the
information |s presented in Annéx D may be used as an example for the test report.
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Annex A

(informative)

Clamp specimen holder

The clamp specimen holder is shown in Figures A.1 and A.2.
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Figure A.2 — Clamp specimen holder — Top part
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Annex B
(normative)

Cage-stirrer apparatus for decontamination

A general view of the cage-stirrer apparatus is shown in Figure B.1. Figures B.2 to B.9 illustrate the
components of the cage-stirrer.

] |
|
|
|
A |
|
|
| 6
|
- 7
2\
| 8
|
Y i | 7/;/10
[ T1Inr 1 12
=g ] > w-'f|/ 5
— = i

.

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

Table B.1 — Parts list to Figure B.1

Reference
Number on l:;l itn:::::: Description Material Figure
Figure B.1

1 1 Stirrer support Acrylic glass B.2

NOTE Non-metric equivalents for the screws can be used.
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Table B.1 (continued)
Reference Numb
Number on 0;‘;:;::: Description Material Figure
Figure B.1
2 6 Hexagon socket head cap screws, Acid-resistant stainless —
M3 x 12, in accordance with ISO 4762[5] steel
3 1 Stirrer axle Acid-resistant stainless B.3
steel
Radial deep-groove ball bearing with —
washers in accordance with 1SO 1501 (Di-
4 ! mensions: d = 10, D = 26, B = 8)
DIN 625 000-6-27Z
5 1 Mounting support for ball bearing Acrylic glass B.4
Bearing of stirrer shaft Polytetrafluoroethylene B.5
Bores: ¢ 3,4 (PTFE)
6 1 Clearance in accordance with 1SO 273[2]
Countersunk in accordance
with I1SO 200931
; ) Slotted countersunk head screws, M3 x 5{)| Acid-resistant stainless —
in accordance with ISO 20093 steel
8 12 Slotted countersunk head screws, Acid-resistant stainless —
M4 x 10, in accordance with 1SO-2009(3] steel
9 1 Upper hexagonal disc Acrylic glass B.6
Connecting part Acid-resistant stainless B.7
Bores: ¢ 4,5 steel
0 6 Clearance in accérdance with ISO 273(2]
Countersunk.inaccordance with
ISO 200931
11 2 Slotted\raised countersunk head screws,|Acid-resistant stainless —
M3 x 10, in accordance with ISO 2010[4] steel
2 1 Seirrer blade Acid-resistant stainless B.8
steel
13 1 Lower hexagonal disc Acrylic glass B9
NOTE| Non-metrigequivalents for the screws can be used.
© IS0 2023 - All rights reserved 15
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Dimensions in millimetres
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Dimensions in millimetres
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Figure B.4 — Mounding support for ball bearing
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Figuré B.5 — Bearing of stirrer shaft

18 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=067e0f06250b5ac8a05da5ec232ae678

ISO 9271:2023(E)

Dimensions in millimetres
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Figure B.6 — Upper hexagonal disc
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Figure B.7 — Connecting part
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Dimensions in millimetres
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Figure B.9 — Lower hexagonal disc
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