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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
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Diesel engines — NOx reduction agent AUS 32 —

Part 3:
Handling, transportation, and storage

1
Thi

trapsportation, and storage of AUS 32. These recommendations and requirements -are ne

pre
the
catd

Thd
con
und

ISO
ISO

For

ISO

3.1
she
per
und

3.2

Scope
5 document describes best practice recommendations and requirements for-the

serve the specified quality of AUS 32 from any point of production to the point Wwhere it i
on-board tank of a vehicle or other application, in order to ensure the propér function
\lytic reduction (SCR) converter systems.

Normative references

following documents are referred to in the text in such dmway that some or all of th
Ktitutes requirements of this document. For dated references, only the edition cited 4
ated references, the latest edition of the referenced document (including any amendmen

22241-1, Diesel engines — NOx reduction agent AUS-32"— Part 1: Quality requirements
22241-2, Diesel engines — NOx reduction agent AUS 32 — Part 2: Test methods

Terms and definitions
the purposes of this document, the:terms and definitions given in ISO 22241-1 and the follo

and [EC maintain terminological databases for use in standardization at the following aqg

IEC Electropedia: available)at http://www.electropedia.org/

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

If life

er specificconditions, remains within the specification

production batch
UT1Ng OTlE Operation at a Site where the product nas (last) been

quantity of product produce

orc

handling,
cessary to
s filled into
bf selective

Pir content
pplies. For
[s) applies.

wing apply.

dresses:

od of timeystarting with the completion of the production of the batch in which a product, stored

hemically modified to reach compliance with applicable specifications

physically

Note 1 to entry: Comingling of smaller batches into one larger batch does not constitute a physical or chemical
modification, provided the smaller batches before comingling meet specification.

3.3

bulk operation
handling of AUS 32 in large containers

EXAMPLE Road tankers, rail cars, storage tanks, and tank vessels.
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3.4

packaged shipment
handling of AUS 32 in small containers

EXAMPLE

Drums, cans, bottles, intermediate bulk containers (IBCs), and totes.

4 General requirements and recommendations

4.1 Requirements for use of materials compatible with AUS 32

4.1.1 Geperal
To avoid cdntamination of AUS 32 and to resist corrosion of the devices used (containers, tubes, valyes,
fittings, gapkets, hoses, etc.), all materials in direct contact with AUS 32 during handling, tradsportation
and storagg, including sampling, shall be compatible with AUS 32.
It is the responsibility of the user of this document to ensure that the correct materials are used. [The
list of the aterials given in Table 1 and Table 2 are for guidance only.
Any materfial with uncertain compatibility with AUS 32 shall be tested.«The test conditions shquld
reflect the|intended temperature range and contact time, in order to evaluate possible influence$ on
the produdt quality as specified in ISO 22241-1. In addition, this test'shall ensure that the integritly of
the materigl in contact with AUS 32 is maintained. Accelerated tests/using higher temperatures may be
used, as appropriate.
If a contanjination of AUS 32 is detected during handling, transportation and storage, an investigation
shall be c3arried out to determine the causes of contamination and to take appropriate corrective
actions.
4.1.2 Recommended materials
Examples ¢f materials recommended for useswith AUS 32 are given in Table 1.
NOTE This list has been compiled in accordance with the state of the art and with the best knowledge af the
time of publication of this document.

Table1,— Examples of recommended materials
Austenitic £r-Ni, Cr-Ni-Mo, and\€r-Ni-Mo-Ti stainless steels, e.g. UNS S30400, S30403, S31600, S31603, S31425,
and S3210().
Titanium
Ni-Mo-Cr-W superalloys, e.g. Hastelloy C-276, (UNS N10276)
Polyethylee (PE)ifree of additives that may damage SCR systems
Polypropylpney(PP), free of additives that may damage SCR systems

Polyisobutylene (PIB), free of additives that may damage SCR systems

Perfluoroalkoxy alkane (PFA), free of additives that may damage SCR systems

Polyfluoroethylene (PFE), free of additives that may damage SCR systems

Polyvinylidene fluoride (PVDF), free of additives that may damage SCR systems

Polytetrafluoroethylene (PTFE), free of additives that may damage SCR systems

Copolymers of vinylidene fluoride and hexafluoropropylene (PVDF-HFP), free of additives that may damage
SCR systems

NOTE 1 The sequence given in this list does not constitute a ranking of the recommended materials.

NOTE 2 Materials made of plastics can contain various kinds of additives used either for processing or for special kinds
of serviceability. These additives can possibly migrate into AUS 32. For this reason, special care is taken for testing the
contamination of AUS 32 by additives from plastic materials used in direct contact with AUS 32.
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3 Materials not recommended

Examples of materials not recommended are given in Table 2.

NOTE

time of publication of this document.

4.2

4.2

Table 2 — Examples of materials not recommended

This list has been compiled in accordance with the state of the art and with the best knowledge at the

with the SCR converter system: carbon steels, zinc coated carbon steels, mild iron

Materials forming compounds as a result of reaction with ammonia, which may negatively interfere

Nonferrous metals and alloys: copper, copper alloys, zinc, lead

Solders containing lead, silver, zinc or copper

Aluminium, aluminium alloys

Magnesium, magnesium alloys

Plastics or metals coated with nickel

Physical conditions during transportation and storage

1 General recommendation

In order to avoid any impairment of the AUS 32 quality duringtransportation and storage, th

con

4.2,

ditions should be taken into account.

In order to prevent decomposition of the urea, ag>well as the evaporation of water in
vented containers, prolonged transportation orstoring above 30 °C should be avoided.

NOTE1 Insulation can be required for transportation vehicles.

NOTE 2  Transient exposure to temperatures above 30 °C does not necessarily influence
of AUS 32, but continuous storage at temperatures above 30 °C, for example, for periods grea
months, may increase the alkalinity-ofthe fluid to levels that exceed the specifications in ISO 22

In order to prevent solidification of AUS 32, storage below -5 °C should be avoided.
NOTE 3  Insulation or means of heating the AUS 32 can be required for transportation vehicle

NOTE4  Solidified. AUS 32 has an approximately 7 % larger volume than the liquid and, th
cause a fully filled, Closed container to burst. Solidified AUS 32, which has been warmed up
temperatures not€xceeding 30 °C will not be impaired in quality and may be used as soon as the
solution is free'from solids.

In orderto‘avoid excessive temperature rise, AUS 32 should be protected from sunlight.

In erder to protect AUS 32 from any contamination carried by the air, well-closed co
vented containers with filters should be used.

e following

the case of

the quality
ter than six
D41-1.

D

brefore, can
carefully at
warmed up

htainers or

2 Shelflife

Throughout the entire distribution chain, AUS 32 is expected to remain within the specifications given
in ISO 22241-1 for at least the time periods specified in Table 3 as a function of the constant ambient
temperature at which the AUS 32 is stored.
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Table 3 — Shelflife as a function of storage temperature

Constant ambient storage temperature Minimum shelf life
°C months
<10 36
<25 18
<302 12
<35 6
>35 Significant loss of shelf life: check every batch before use

NOTE The
the initial a
additional fg

a  Toprev

TITA T faCctoTs takeTr ITto-accouTTt to aef e the sireif et thistabteare theambientstorage temperature
kalinity of AUS 32. The difference in evaporation between vented and non-vented storage containers\i
ctor.

nt decomposition of AUS 32, prolonged transportation or storage above 30 °C should be avoided.

and
an

4.3 Cleanliness of surfaces in contact with AUS 32

All surface
free of forg

To avoid a
equipment
AUS 32 in
equipment

The use of]
earth met:
material m
with the ed

Ifitis nece
that the tr
the specifi

For storag
AUS 32 us¢

ign matter (e.g. fuel, oil, grease, detergent, dust, and any other substance).

hy contamination of AUS 32 with trace elements, particles, and foreign matter, surface
not exclusively used with AUS 32 shall be cleaned with distilled or de-ionized water
the last cleaning step immediately before the use with the/AUS 32 to be handled with

| ions therein. However, if distilled water or déetionized water is not readily available,

uipment.

bsary to clean a system regardless of whether detergents are used or not, it should be veri
\ce elements specified in ISO 22241-1tin the AUS 32 that is used for a last rinsing are wi
ration using the methods specifiediin 1SO 22241-2.

e and transportation facilities, the result of the cleaning can be verified by analysing
d for a last rinsing using the'methods specified in [SO 22241-2.

4.4 Rec

Information on further properties of AUS 32 should be given in the safety data sheet (SDS),
contains indications onthe hazard ranking and regulations to be respected, as well as meas
required t¢g be taken forthe protection of persons and of the environment when handling the prod

5 Quality-assurance

mmendation onfurther properties

s of handling, transportation, and storage equipment in direct contact with AUS 32 shalll be

s of
and
the

tap water should especially be avoided due to the high concentrations of alkali and alfkali

the

ay be cleaned with tap water, provided the lastrinse is done using the AUS 32 to be handlled

fied
hin

the

whi
res
ct.

ich

5.1 General

Each container of AUS 32 brought to the market shall be traceable back to production batches of AUS 32
by way of a unique batch number. It is recommended to include the date of original manufacturing or
the date of last certification. The quality of AUS 32 taken at any point in the distribution chain shall
meet the specifications defined in ISO 22241-1.

5.2 Sampling

In addition to the sampling instructions given in ISO 22241-2, the instructions below apply to any

sampling.

— Written operating procedures should be available.

4
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— The details of the sampling procedures should be adapted to the purpose of the sampling.

EXAMPLE 1
first 21to 3 1taken from the outlet is appropriate.

EXAMPLE 2
with AUS 32, discarding the first 2 1 to 3 1 taken from the container outlet is not appropriate.

EXAMPLE 3 If it is intended to determine the quality of AUS 32 out of the dispenser’s filli
assess effects of long time intervals between filling operations, taking a sample from the first 3
volume is appropriate.

If it is intended to determine the quality of AUS 32 in a bulk container, discarding the

If sampling is conducted to determine the compatibility of materials in direct contact

ng nozzle to
1 of delivery

5.3

The
the
att

NOT
an ¢

Aftter loading of any means of bulk transportation at the production site, a sample shqu
that is representative of the filled container. This should be done according to a writte
operating procedure that ensures the sample taken is representative. Thesmanu
responsible for ensuring, by analysis in accordance with ISO 22241-2, that the AUS 32
requirements of ISO 22241-1. In case of a dedicated means of bulk transportation, an ana
sample is not needed.

Retained samples, which may have been taken in the distribution chain when handling b
should be analysed only if a problem is identified in the distributien-chain. Samples sho
safe for atleast the shelflife of the volume of AUS 32. Storage shouldbe under the physicall
given in 4.2.

Any AUS 32 package or conveyance which has been stored for a period of time in cong
exceeds those described in Table 3 should be tested by analysis to determine if the qu
material meets the requirements of ISO 22241-1.

Production retained samples shall be maintairied for a minimum of one year from f{
collection in a storage environment between 12 °C and 30 °C.

Testing

quality of each production batch.of AUS 32 shall be verified prior to shipment in accor
specifications defined in [SO 22241-1. The results shall be noted in writing and shall be
he production sites (see 5.5.3).

E
quivalent national standard.

Procedures forproduct release and handling of non-conforming product

duction batches of AUS 32 may be released for the intended use if the results of te

form to thespecifications defined in [SO 22241-1, or if the manufacturing process verifi
onstrate'that the product is in conformance with the specifications of ISO 22241-1.

ld there be any quality characteristic deviating from specification or any doubt about

d be taken
h standard
facturer is
meets the
ysis of this

1k AUS 32,
11d be kept
conditions

itions that
plity of the

he date of

Hance with
kept on file

In case of dispute, qualified laboratories for verification are laboratories certified to ISO/IEC 17025 or

sting fully
Cation data

the quality

ristic smell

or a shelf life being exceeded, the AUS 32 in the container shall be withheld and stored separately, and
labelled accordingly. Further investigations should then be carried out.

To re-enter the distribution chain, the product quality shall be determined by analysis in accordance
with [SO 22241-2, such that the quality defined in ISO 22241-1 are fulfilled.

If the results of an analysis reveal that the AUS 32 from the same production batch has the same fault,

the

©IS

shipments concerned shall be recalled.
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To minimize the risk of overlooking an unidentified contaminant, a product that is recalled in this way
and that is judged not to be in compliance with the specification shall be downgraded and shall no

longer be designated as AUS 32.

NOTE 1

AUS 32 in the containers in accordance with ISO 22241-2 for a decision about further use.

NOTE 2

For closed containers with an expired shelf life, it is sufficient to test the alkalinity as NH3 of the

Closed containers with a content of up to about 51 (small containers) can be either discarded, if the

shelf life is expired, or retested for alkalinity as NH3, in order to decide whether the AUS 32 in the containers can
be used further or used in other applications.

NOTE3  Kersmal-containerseofAUS32-havingan-expiredshelflifere-testingofonlyonecontainerissutfiejent,
if all such cgntainers have been produced from the same production batch and have been stored under identical
conditions.

5.5 Quality monitoring

5.5.1 Geperal

For each production batch of AUS 32 delivered, the manufacturer shall supply a’‘certificate of analsis
(COA) whigh includes all the quality characteristics listed in ISO 22241-1..Hewever, some flexibilitly is
allowed in|compliance methodology of this requirement. Users choosing an alternative approach shall
be able to how with objective evidence that their approach meets the-ixitent of this document.
Methods t¢ determine quality characteristics comprise tests (i.esmethods defined in ISO 22241-2) by
which AUS|32 can be clearly identified and possible contaminations discovered.

A typical ghality characteristic used to determine productidentification is refractive index, as it is ysed
to determipe urea concentration.

A minimuin contamination test should consist of an‘examination of product colour and suspended
solids. WhFe there are no official test methods<specified for these tests and no limits established,
identification of other-than-water-white coloursand the presence of suspended solids in AUS 32 shquld
alert the ugers of the possibility of contamination.

5.5.2 Audits

All parties|of the distribution chain’have the responsibility to audit their portion of the chain so als to
ensure the|quality of the AUS 32. Manufacturers shall conduct an audit of their production control plans
at least onge every year.

Actions should be takenby'the responsible parties to resolve any problems identified.

5.5.3 Ddgcumentation

Procedure$ ahd records of the dlstrlbutlon chain of AUS 32 concernlng production, product deliviery,
loading, s

documented, e.g. in accordance with the guidelines of ISO 9001.

Quality documents, including production analysis data, should be retained for the current year plus

four years.
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Procedures for handling of containers and equipment

General

The general procedures for the handling of containers and equipment are as described below.

All handling equipment for packaged shipment and for bulk transport shall be either dedicated or
cleaned and proven clean (see 6.4) for use with AUS 32. Dedicated equipment shall be certified clean
prior to first use and after maintenance. The equipment should be identified accordingly.

containers

6.2
The

6.3

Aftq
be (
han
and
acc
ren

In order to avoid any contamination, dedicated or fhnrmlgh]y cleaned and proven clean

should be used.

Temperature control means may be necessary to maintain the AUS 32 within the-rec
temperature range as indicated in 4.2.

The components of the filling and emptying equipment should be emptiedycleaned and
after use, in order to prevent contamination of AUS 32 from the surroundings. Hoses, in
should be dedicated and closed after every use, and handled and stored“in a controlled n

Filled containers should be sealed unless the container is a vented.design.

Single use non-bulk containers
procedures described below apply to single use non-bulk containers.

Every container shall have an identification label @r stamp which includes a batch num
its content can be traced back to the original production batch of AUS 32 of the supplier.

bmmended

| closed off
particular,
nanner.

ber, so that

In order to be able to recognize foreign matter such as dust, insects or any other insoluble matter,

the inside of the containers should be checked visually prior to filling in accordance wit
procedure. If foreign matter is found inside the containers, proceed according to 6.1.

During the filling of a series ofysmall containers with AUS 32, a one litre sample shoul
from the first container filled. If'the containers are smaller than one litre in size, the sa
should be the first filled container. The sample should be kept as a retention sample for :
of one year.

Dedicated bulk-operation

br the first cleaning, equipment exclusively used for transportation or storage of AUS 3
leaned before-loading with AUS 32, provided all valves, openings and hoses have been
dled witheut contamination and no maintenance has been performed on the equipment.
proper-handling can be confirmed by a visual inspection at the filling station and d
rdingly. It may be necessary to use tamper-evident seals to document that bulk contd
ained clean between AUS 32 services and to validate that tampering of the AUS 32 bull

h a written

d be taken
mple taken
)l minimum

2 need not
closed and
['he closing
bcumented
iners have
K container

has

- 1
oL ULLuI I cu.

All bulk loading and unloading operations should be established as operating instructions. Checklists
should be used to document both loading and unloading steps. These checklists should be signed by
a person responsible for the loading or unloading procedure and/or by the operator in charge of the
transportation, and should be retained by a person responsible for loading or unloading.

Prior to any loading or unloading of AUS 32, the results of the following inspections should be
documented as a minimum:

— proper closure of all valves and apertures after completion of the loading or unloading procedure;

© IS0 2017 - All rights reserved
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