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Foreword

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

ISO/IEC Dl[ \.tiVCD, Pdl t 2 (DCC VV VV VV.iDU.Ul ;(/Idil CLtiVCD).

[SO draws gttention to the possibility that the implementation of this document may invalve t}tre1
patent(s). I$O takes no position concerning the evidence, validity or applicability of any clai

rights in regpect thereof. As of the date of publication of this document, ISO had not.received

patent(s)

ich may be required to implement this document. However, implementers are ca
this may ndt represent the latest information, which may be obtained from the patent database
www.iso.ong/patents. ISO shall not be held responsible for identifying any or all;stich patent righ

Any trade

constitute 3

For an expl
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ed patent
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tioned that
available at
ts.

hame used in this document is information given for the convenience of users and does not

n endorsement.

hnation of the voluntary nature of standards, the meaning of ISO specific terms and

conformity assessment, as well as information about ISO's adherence to the W
n (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/for¢

pxXpressions
Yorld Trade
pword.html.

ting of these bodies can be found at wwiw.iso.org/members.html.

ent was prepared by Technical Committee ISOATC 156, Corrosion of metals and alloys|

ck or questions on this document should-be directed to the user’s national standajrds body. A
complete lig
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Introduction

Disinfection is an important means to prevent the spread of infectious diseases. However, there is no
standard on detecting the corrosiveness of disinfectants using the spray method. And, in the current
environment, it is highly practical to establish International Standards on the spray test method for the
corrosiveness of disinfectants. This document provides a basis for the corrosion detection of disinfectants
and helps prevent potential hazards caused by the improper use of disinfectants worldwide.

© IS0 2024 - All rights reserved
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International Standard

ISO 9812:2024(en)

Corrosion of metals and alloys — Corrosion test method for
disinfectant — Spray test method

WARNING — This document does not purport to address all of the safety concerns, if any, associated
with its use. It is the responsibility of the user of this document to establish appropriate safety and
health practices and determine the applicability of regulatory limitations prior to use.

1 Scope

This documlent specifies an aerosol spray method for testing the corrosivity of disinfectants-against metallic

materials.

ventilation fondition. After the cycles, the specimens are studied to identify if therejis a change]
changes to the specimen surface. This document provides details on the instruments, reagents,
and pretreafment of the test specimens, test conditions, test methods, calculation-of corrosion rate,

A feature of

environment for metal materials. This document is applicable to_the determination of c

disinfectan

2 Norm

The followi
requiremen

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

[SO 3696, U
[SO 6353, -
[SO 8044, C
[SO 8407, C

ISO 8486-1,
F4 to F220

[SO 11463,

3 Terms

he test method involves the cyclic exposure of test specimens to a mist of ‘disinfect

this document is a corrosion test method which can stimulate.exposure to the real

F aerosol spray to metal materials.

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
(ater for analytical laboratory use — Specification and test methods
- Reagents for chemical analysis

prrosion of metals and alloy$—= Vocabulary

prrosion of metals and alloys — Removal of corrosion products from corrosion test specl

Bonded abrasives<=Determination and designation of grain size distribution — Part 1

Corrosion ofynetals and alloys — Guidelines for the evaluation of pitting corrosion

and/definitions

int and to a
in mass, or
preparation
reports, etc.

isinfection
prrosion of

constitutes
references,

mens

Macrogrits

For the pur

£l 1 PR | 4 P R [Py LI 3 s 1CO- QN0 44 1
PUSTS UL LIS UUTUITITIIL, LT LTS d1IIU UTIHITITIUILS SIVEITN T 10U OUTT dPpPly.

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

[SO Online browsing platform: available at https://www.iso.org/obp

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

© IS0 2024 - All rights reserved
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4 Apparatus

4.1 Test cabinet

The distribution of the spray within the cabinet shall be homogenous. The volume of the test cabinet should
be 1 m3. If the distribution of temperature, humidity and spray are homogeneous, a test cabinet of another
volume may be used. All components of the test cabinet which are in contact with the disinfectants shall be
constructed of materials resistant to any corrosion caused by the disinfectant. The construction materials

should also

Features of

not influence the corrosivity of the test disinfectant.

the test cabinet shall include:

— a temperature adjustment system (user adjustment of at least 20 °C to 25 °C);

—a humidilty adjustment system (relative humidity controlled at least 70 % to 80 %) ;

— aventila
An automat
— tempera
— humidity
— spray tin
— disinfect]

— ventilati

— cycle nuinber

NOTE Al
corrosion te

4.2 Spra
The spray ¢

The spraye
more than ¢

4.3 Spec

The suppor
plastic. The

Fion device.
ic control system shall also be a feature of the test cabinet. The system should contrag

ure

ne
ion maintain time

bn time

schematic diagram of one possible design of test cabinet and associated apparatus for
tin the spray conditions is shown in Annex\B.

y equipment

quipment shall comprise anlair compressor, pressure gauges, a metering pump an
 should produce ejected.aerosols with a diameter of 50 pum or less. In addition, the
D0 % aerosol particles should be 1 pym to 10 pm.

men supporting device

ting device for-the specimen shall be made of an inert non-metal material, such as
materialused to suspend the specimen shall not be metallic but shall be synthetic {

thread or

specimen slhould'be inert to the test disinfectant and the specimen. The contact area between the
material and®he specimen should be as small as possible.

other-inért insulation material. The specimen support and the material used to {§

disinfectant

d a sprayer.
diameter of

a glass or a
ibre, cotton
uspend the
suspending

4.4 Oven

The oven shall be capable of controlling temperature in excess of 120 °C. The precision of temperature

controlling

should be +3 °C.

4.5 Analytical balance

The precision of analytical balance for weighing shall be +0,1 mg.

© IS0 2024 - All rights reserved
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4.6 Vernier caliper

The precision of vernier caliper should be £0,02 mm.

5 Reagents and materials

5.1 Expe

rimental water

The experimental water used shall conform to the specification of grade 3 water in ISO 3696.

5.2 Acetone

The acetong

5.3 Etha

The ethano

5.4 Abralsive paper

The abrasiv

6 Tests

6.1 The 1
specimens
and measur
specimen. T

6.2 Speci

6.3 Thes

7 Pretre¢atment of test specimens

71 The s
example wi

7.2  Allsi
abrasive p3
material.

used shall conform to the specification in ISO 6353.

hol

used shall conform to the specification in ISO 6353.

e paper shall meet the requirements of ISO 8486-1.

pecimens

haterial of the specimen is carbon steel, stainless’steel, copper, aluminium or zin
pf a given metal material from the same sheet stock, which shall be in new or like-ney
e 50 mm x 25 mm x 2 mm with a 5 mm diameter mounting hole suitably located at o
he size and thickness of the selected specimens should be consistent.

mens should be clearly marked, for example by stamping with letters or numbers.

irface of the specimens should be ground. The specimen should be used only once.

pecimens shall befree from oil and grease. Prior to use, the surface shall be deg
th ethanol or-aeetone.

les of specimens shall be ground with at least 120 grit abrasive paper. The grade
per,used should be reported. Each sheet of abrasive paper can grind only one ki

c. Take test
w condition,
e end of the

rreased, for

of the final
nd of metal

7.3 The specimens shall be rinsed with grade 3 water which conforms to ISO 3696. Then, the specimens
shall be rinsed with ethanol and dried using either hot air or an oven. Finally, the specimens shall be placed
into a desiccator.

8 Arran

gement of the test specimens

8.1 The test specimens should be situated in a location where the disinfectants do not spray directly onto
the specimens.

8.2 The test specimens shall not contact the test cabinet. Three specimens of the same material shall
be arranged in the test cabinet. The specimens shall be arranged in the middle of the test cabinet and at

© IS0 2024 - All rights reserved
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the same level. The horizontal space of adjacent specimens shall be larger than 50 mm. The position of the
specimens in the test group (the experimental medium is disinfectant solution) and comparison group (the

experiment

al medium is water) shall be consistent.

9 Operation condition

9.1 Test environment

Two test cabinets are recommended: one is used for the test and another is used for comparison. Another
option is one cabinet which conducts the test and comparison respectively. During the test period, the
temperature, humidity, illumination, airtightness and ventilation conditions of the test cabinet and
comparison cabinet shall be consistent.

9.2 Disirn

Unless othg
(concentrat]
recommend

9.3 Temj

The test tey
used by agn

fectant solution concentration and the disinfectant solution usage

rwise specified, the disinfectant solution in the test is prepared according/to the instructions

jon and usage) and the cycle number. The grade 3 water that cofiforms to I
ed to dilute the disinfectant to the specified concentration.

perature

nperature should be 20 °C to 25 °C, unless otherwise specified. Other test temperat
eement between the interested parties. This shall be statédin the test report.

9.4 Duration of the test

The duratio

n of the test is given by Formula (1).

n

he duration of the test;

he single cycle time;

he number of cycles (45).

ycle time is giyven-by Formula (2).

ty +ty

50 3696 is

ures can be

(D

(2)

tr=tc ™
where

tr ist

tc ist

n ist
The single ¢

le=tg+
where

ts

tm

ty

is the spray time,

is the ventilation time (30 min).

The spray time is given by Formula (3).
ts=(Vxcq) /s

© IS0 2024 - All rights reserved
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he volume of the test cabinet;
he disinfectant concentration in the test cabinet;

he spray flow rate.

10 Procedure

10.1 Weigh the specimens in the test group and comparison group to the nearest 0,1 mg.

10.2 Treat
and compat

10.3 The d
the active i
disinfectan
grade 3 wat

10.4 Setth
of the test d
on agreems
the spray t
automatic ¢

NOTE Al
and ventilati
value. Secon

starts the spray system. At the same time, the temperature and humidity control system switches (

increases dy
disinfection
The system 4§

10.5 After
The followi

a)
b)
9
d)

discolo
pitting
morph

presen

dlogy of cerrosion products

the specimens according to 8.1 and 8.2. Then, place the weighed specimens in the
ison cabinet respectively.

isinfect solution used in the test group is prepared according to the requirement lis
hgredient in the disinfectant solution is unstable, for example the disinfectant is oy
F solution shall be prepared on the day that the disinfectant is used./The comparison
er that conforms to ISO 3696 as an experiment solution.

e temperature of test cabinet and comparison cabinet according to 9.3. Set the relati
abinet and the comparison cabinet to 70 % to 80 %. Othek relative humidity values
nt between the interested parties. If this takes place, this shall be stated in the tesf
me, disinfection maintain time, ventilation time and\cycle number according to 9.
ontrol system of the test cabinet and comparison cabinet.

single cycle includes processes for constant température and humidity, spray, disinfection
, if the temperature and humidity reach the-set value, the automatic control system of the
ring the spray period. Third, the spray-system switches off and disinfection is maintain

Fime. Fourth, the ventilation system starts and runs to the set ventilation time. The cycle is th
utomatically runs to the next cycle.lf the cycle number runs to the set cycle number, the cyc

the cycle, remove the specCimens to check and record the extent of corrosion on the
hg visible changes are recorded:

Fation and dulling

e of ather corrosion features

test cabinet

ted in 9.2. If
idative, the
group uses

ve humidity
can be used
report. Set
4. Start the

maintenance

on. First, the temperature and humidity controlisystem adjusts the temperature and humidjity to the set

test cabinet
ff. Humidity
bd at the set
en complete.
e is over.

specimens.

10.6 Evalu
pitting.

4 4] aded s : pa | sdela TCMN 114, D q 41 4 pa | 41 P A
dlT LT PILLITTS TIT ALLUTUATICT WILITTOU L 70O ATLUTU UIT dITIUUILL, d1Td, UTPLIT AU UI1S

tribution of

10.7 The corrosion products formed on specimens shall be removed using a suitable method from ISO 8407.

The specim

ens shall be reweighed to the nearest 0,1 mg.

10.8 During the whole test, the test should not be interrupted. If the test is interrupted, it will be classed as
a fail and a new test shall be started.

10.9 The procedure for the comparison group is the same as the test group except for the disinfectant,
which shall be replaced by grade 3 water that conforms to ISO 3696. After the cycle, take out the specimens

© IS0 2024 - All rights reserved
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in the comparison group and treat the specimens using the same method as the test group specimens.
Calculate the mass loss of the specimens in the comparison group.

11 Calculation of the corrosion rate

11.1 The corrosion rate for each specimen is given by Formula (4).

Wy -Wy

Veorr :8,76><107><Sxtxp 4)
where

Veorr Is the corrosion rate, expressed in mm per year (mm/a);

W, s the mass of the specimens before the test, expressed in g;

W;  is the mass of the specimens after the test, expressed in g;

S iis the surface area, expressed in cm?;

t ils the test time, expressed in h;

p iis the material density of the specimen, expressed in kg/mé3:
11.2 The result of corrosion rate is given by Formula (5).

V:E;_Vcorro (5)
where

%4 is the result of the corrosion rate, expressed in mm/a;

V.orr1 | 1S the average corrosion rate of'the test group, expressed in mm/a;

Voo | 1S the average corrosion rate of the comparison group, expressed in mm/a;
12 Repornt

Report the flata for each test performed on a form as illustrated in Table A.1.

© IS0 2024 - All rights reserved
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