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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 proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
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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Introduction

In order to protect the environment and to enhance air quality, exhaust emissions regulations around

the

world are continuously strengthened. For ships with large combustion engines, particulate matter

(PM), nitrogen oxide (NOx) emissions, and sulfur dioxide emissions are the main concern, and efforts
have been focused on the development of technology that can reduce them effectively with minimum fuel
economy penalty. Selective catalytic reduction (SCR) converters using a urea solution as the reducing
agent is considered to be a key technology for reducing NOx emissions. The quality of the urea solution
used for thattechnology needs to be specified to ensure reliable and stable operation of the SCR converter

sysﬁwmmmmmmmummm~ handling,
trajsportation, and storage, as well as the test methods needed by manufacturers of SCR cprjverters, by

eng

Effi
foll

ine producers, by producers, distributors of the urea solution, and by fleet operatogs/ship owners.

cient expanding of the use of urea SCR technology requires a consolidated framework that can be
bwed by producers, end users, OEMs, and catalyst suppliers.
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INTERNATIONAL STANDARD
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Ships and marine technology — Marine NOx reduction
agent AUS 40 —

Part 2:
Test methods
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applications, irrespective of manufacturing method or technique.

2

Thd
ind
refq

ISO
Hyd

ISO

ISO
test

ISO
ISO

ISO
met

Scope

5 part of SO 18611 specifies test methods required for the determination of the quality chat
he NOx reduction agent AUS 40 (aqueous urea solution) specified in ISO 18611-1. In the
[s of ISO 18611, the term “NOx reduction agent AUS 40” will be abbreviated-to “AUS 40”.

5 International Standard is covering quality requirements and guidelines for AUS 40

Normative references

following documents, in whole or in part, are normatively referenced in this docume

3675, Crude petroleum and liquid petroleumSproducts — Laboratory determination of
rometer method

3696, Water for analytical laboratory use’— Specification and test methods

4259, Petroleum products — Determination and application of precision data in relation to

5661, Petroleum products(—“Hydrocarbon liquids — Determination of refractive index
5667-3, Water quality~- Sampling — Part 3: Preservation and handling of water samples

12185, Crude petroleum and petroleum products — Determination of density — Oscilla
hod

Specifications

ina

NOTE

acteristics
remaining

for marine

nt and are

spensable for its application. For dated references,-only the edition cited applies. F¢r undated
rences, the latest edition of the referenced documeént (including any amendments) appligs.

(%)

density —

methods of

ting U-tube

5t methods

pllance w1th the limits spec1f1ed in ISO 18611 1, Table 1 shall be determmed by the te

ccordance with IS0 3675 or 1O 12185,

represent the mass fraction and the volume fraction of a material respectively.

4

Sampling

Samples shall be taken in accordance with Annex A.

© IS0 2014 - All rights reserved
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5 Precision and dispute

5.1 General

Alltest methods referred to in this part of ISO 18611 include a precision statement according to ISO 4259.
In cases of dispute, the procedures described in ISO 4259 shall be used for resolving the dispute, and
interpretation of the results based on the test method precision shall be used. The test methods described
in this International Standard has been adopted from ISO 22241-2. Some minor changes have been made
to the ISO 22241 test methods in order to adapt it to the specifications as described in ISO 18611-1, Table

1.

The precis
determine

for determfination of density that was taken from ISO 3675 and ISO 12185. The precision of the

methods ig
methods fq

The statist
and 5.3, in

5.2 Rep

The differq
constant o]

operation ¢f the test method, exceed xx (unit) in only one case in.20.

5.3 Rep

The differg
in differen
operation

on of the test methods has been adopted from [SO 22241-2. In [SO 22241-2, the precisjon
[l by statistical examination in accordance with ISO 4259 with the exception of the taethd

specified in each annex. Additionally, this information is summarized in Annex K for all
r the convenience of the user of this part of ISO 18611.

ical significance of the precision quoted in this part of ISO 18611 is generically defined in
which the “xx (unit)” stands for the repeatability and reproducibility in question.

patability, r

nce between two test results obtained by the same operater with the same apparatus ur
perating conditions on identical test material should, inthe'long run, in the normal and cor

Foducibility, R

nce between two single and independent testresults obtained by different operators wortl
laboratories on identical test materialywould, in the long run, in the normal and cor
fthe test method, exceed xx (unit) inonly one case in 20.

vas
ods
test
test

5.2

der
rect

(ing
Fect
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Annex A
(normative)

Sampling

General
=enera:

Thd
cha

A.2

Thd
rep
con

The
reg

NOTI

A3

Dur
con

A4

sampling method specified in this annex is valid for each sampling of AUS 40 throughout
n after the shipment from the manufacturer’s site to the AUS 40 containers on board the

Principle

limits for the quality characteristics of AUS 40, which are spegified in ISO 18611

famination before the analysis.

refore, suitable bottles shall be used for sampling, which dodot contaminate the sample
hirding the trace elements, and which minimize the risk ofialgae or bacteria growth.

E The sampling method specified in this annex is based'on ISO 5667-2 and 1SO 5667-3.
Possible contaminants

ditions, the following sources of contamiination will pose a major hazard:
residues of process aids used for the’production of the sampling bottles;

contaminants which have heéen deposited in the empty bottles during the time they
empty;

contaminants from the air, i.e. dust or any foreign matter from the surrounding, during th

residues of cleaning agents, which have been used for cleaning the sampling equipms
bottles as welk;

fuel.

Apparatus

the supply
vessels.

L1, are the

resentative analytical results that can only be obtained when thie sample is protected from any

especially

ing the sampling process, foreign matter-may lead to contamination of the sample. Under realistic

are stored

e sampling;

nt and the

A4

.1 Sampling bottles

1000-ml wide neck bottles shall be used. Suitable materials for these bottles are HD-polyethylene, HD-
polypropylene, polyfluorethylene, polyvinylidenedifluoride, and tetrafluoroethylene-perfluoroalky
vinyl ether copolymer (PFA). In case of dispute, PFA bottles should be used.

Prior to the first use with AUS 40, the bottles shall be cleaned and finally rinsed with de-ionized water
followed by AUS 40.

A.4.2 Labels

Each bottle shall be labelled using labels of approximately 10 cm x 5 cm. The labels and the writing on
these labels shall be resistant to water and to AUS 40.

©IS

02014 - All rights reserved


https://standardsiso.com/api/?name=95d3e83534723074f5375b6219cb0ea3

ISO 18611-2:2014(E)

A.5 Sampling

The locked wide-neck bottle shall be opened; the cap shall be put down on a clean surface with the
opening turned downward. After flushing the sampling pipe, the bottle shall be filled completely with
AUS 40 from the container. The first filling shall be discarded, and the bottle shall immediately be re-
filled with AUS 40 and closed tightly. The label shall be attached to the bottle (see A.4.2). During the
filling of the sample, due care shall be taken that neither dust nor liquid pollutants get into the bottle.

The filled bottle should reach the laboratory as soon as possible. During transportation and storage,
the sample should be kept at the lowest p0551b1e temperature preferably between 1 °C and room

temperature
along peri

It is recomimended to conduct the analysis within three weeks in order to take into accountposdible

changes in

A.6 Sani

the ammonia content.

ple quantity

The minimum quantity of sample material depends on the type of analysis_conducted. Whengver

possible, 1
and at leas
dispute, a §

A.7 Lab

Samples w
the sample

A.7.1 La
The label s
— samplg
— produ
— addreg

— contai

plling and Chain of Custody information

s as they are transferred to a laboratory for analysis.

belling

hould contain the following information:
identification number;

t name;

s/vessel name where-the’sample was taken from?);

ner/location from'which the sample was takenl);

— date apd time of sampling?).

A.7.2 Chpin of Custody information

The Chain

pf Custody form shall contain the following information:

ake sure that a sufficient volume of sample material is available (recommendation: 1 lifre),
t double that which is required for complete verification of AUS#0 specifications. In cade of
ufficient number of samples shall be taken according to [S04259.

1l be labelled and a Chain of Custody form shall be\utilized in order to track the movement of

— sample identification number;

— product name;

— address/vessel name where the sample was taken from1);

— container/location from which the sample was taken1);

— date and time of sampling1);

— name and signature of person who sampled

— date when the sample left the site.

1) Mandat

ory only in cases of dispute.
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Annex B
(normative)

Determination of urea content by total nitrogen

General
=enera:

Thi
Thd
(m

B.2
The
nity
is nj
totg

B.3

B.3
Thd

B.3

Thd
Res

B.3

5 annex specifies the procedure for determining the urea content of AUS 40.
method is applicable for the determination of the urea content in the range from 38
m).
Principle
sample is combusted at high temperatures in a stream of oxygen. Following the reductio1

easured with a thermal-conductivity detector. The urea content is calculated from the ¢
| nitrogen minus the nitrogen content of biuret.

Apparatus

.1 Automatic nitrogen analyser

unit to be used is based on combustionmethods.

.2 Analytical balance

accuracy of the balance is a‘function of the analyser used and the required weighe
plution should be 0,1 % or better of the weighed portion.

.3 Auxiliary devices for sample preparation

Examples of these devicés include

tweezers with'a blunt tip,
micro-spatula with a flattened tip, and

pipette.

D6 to 42 %

1 of formed

ogen oxides to elemental nitrogen and removal of any interferifig products of combustion, nitrogen

etermined

] portions.

Th

. - 1 1c P T . 1.1 1 1 1 1:1 1 3. -
PIPCLLC IS TTCUIMITICIIUCU 101 WCEIGIIIITE I dIIU LITUS UdUCS TIOU TICCU LU DC LdlIDI dLEU. IU 1S5

important,

however, to obtain a good droplet size (small droplets). Fixed-volume pipettes or pipettes with an
adjustable volume in the range of 10 ul to 1 000 pl or single-trip Pasteur pipettes with a fine tip can also
be used.

NOTE This is customarily chemically resistant glass.

B.4 Chemicals

B.4.1 De-ionized water, conductivity less than 0,1 mS/m, according to ISO 3696, grade 2.

© IS0 2014 - All rights reserved
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B.4.2 Auxiliary combustion agent and other equipments, appropriate for use with the selected
nitrogen analyser.

The following materials are merely examples. Other or similar materials can be used as required,

depending

on the system that is available:

— tin capsule or similar sample containers;

— auxiliary combustion agent, non-nitrogenous, such as saccharose, cellulose;

— absorbing agent for liquids, non-nitrogenous, such as magnesium oxide.

B.4.3 Standard substances for nitrogen determination, preferably with certified nitrogen content.
EXAMPLE Suitable standard substances include ethylenediamine tetraacetic acid (EDTA), micotinic pcid
amide.

Low-biuret urea of adequate purity (for example, crystalline ultra pure or analytical) or other quch
standard dubstances recommended by and available from the equipment manufacturer can alsg be
used. Certiffied standard substances should be preferred.

NOTE lliquid standard substances (e.g. urea solutions) are not suited for calibration purposes.

B.4.4 Oxygen, min. 99,995 % 0.

B.4.5 Other ultrapure gases, ifrequired to operate the nitrogen.analyser, such as helium, min. 99,996 %
He.

B.4.6 Other reagents or auxiliary agents, as required-by the equipment.

B.5 Progedure

B.5.1 Geperal

The samplg should be fully dissolved\and free from urea crystals. It can be heated to max. 40 °C as
required pfior to further processing.

NOTE Dbifferent types of apparatus are available on the market. The resulting various resources and modgs of
operation afe not an object of thispart of ISO 18611. Rather, activity should be based on the respective operation
manuals.

B.5.2 Reference-curve

Perform callibratjen as required for the specifictype of analyserand according to the respective operafion
manuals (for_example, after replacement of the combustlon tube, reagent or similar) by perfornping
measuremes B-5-4-Weishinanapprep edly
as appropriate for the respectlve types of apparatus to obtam a reference curve.

B.5.3 Inspecting the apparatus for good working order, and the reference curve

Use an appropriate standard substance to review the good working order of the apparatus and the
reference curve. Preferably, a certified urea standard solution should be used.

Frequency

of inspection is a function of the analyser used.

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=95d3e83534723074f5375b6219cb0ea3

B.5

ISO 18611-2:2014(E)

.4 Measurement

Weigh a portion of the sample in a suitable holder (such as a tin capsule) as specified for the type of
nitrogen analyser used. The amount should be such that the absolute amount of nitrogen is in the middle
range of the reference curve.

Use approximately the threefold amount of combustion agent (for example, non-nitrogenous cellulose)
and additional binders (for example, magnesium oxide) as required.

When using liquid feeder systems, the volume used should be no less than 100 pl. The sample mass is
calculated using the density that was calculated according to ISO 12185.

Ent
dep)

Per

B.6

B.6
Pri

Use
sanf

Cal
dev|

from all single values.

Det

whg

er the required data (weighed portion, sample identification) into the analyser (or a contrel
ending on the type of apparatus. Feed the weighed-in sample to the analyser, and sfart c

Form at least three (3) single determinations.

Results

.1 Calculation

the apparatus-specific programme to calculate the reference curve or the drift correct
ples.

ulate the mean value for the samples. If there is a'strong dispersion of single values (relatiy
iation RSD > 1,0 %), repeat the affected sample."After that, determine the mean value for {
ermine the urea content from the meanwalue from at least three nitrogen determination

WU :2,14’38X(WN _F1 XWBi _F2 XWNH3)

re

wy  isthe urea content [% (m/m)];

wN  is the mean,value of the nitrogen content [% (m/m)] (to the nearest 0,01 %);

wgi is the'rean value of the biuret content (%), determined according to Annex E;
WNH3 {AS:the mean value of the ammonia content (%), determined according to Annex D;

E1 ' is the factor for converting the biuret content to nitrogen (0,407 6);

computer),
mbustion.

r to calculating the reference curve, drift of the baseline, oy samples, determine the blajnk reading
vallile by means of blank samples, and use this value to correctthe respective analytical sequ

ences.

ion for the

e standard
his sample

(B.1)

B.6

F;  isthe factor for converting the ammonia content to nitrogen (0,822 5).

.2 Expression of results

The result is the arithmetic mean value from at least three (3) single determinations (nitrogen
determinations).

Round off the result of the urea content calculation to the nearest 0,1 %.

© IS0 2014 - All rights reserved


https://standardsiso.com/api/?name=95d3e83534723074f5375b6219cb0ea3

ISO 18611-2:2014(E)

B.7 Precision

See 5.2, 5.3, and Table B.1.

Table B.1 — Precision

Urea content Repeatability | Reproducibility
wy r R
% (m/m) % (m/m) % (m/m)
38to42 0,4 1,0

B.8 Testreport

The reportfshall include the following data as a minimum requirement:

a) type ahd description of tested product;

b) refere]lce to this part of ISO 18611 (i.e. 18611-2);

c) sampl

d) testrepult (see B.6);

ng method used;

e) deviatjons from the specified mode of operation, if any;

f) testdate.

© ISO 2014 - All rights reserved
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Annex C
(normative)

Refractive index and determination of urea content by refractive

index

C.1

Thi
mef
of 2

Bas
ure

C.2

Med
aqul

Thd

NOT

C3

C.3

C3

C3

C.3

C3

C.3

General

5 annex specifies the procedure for the determination of the refractive indexqef.AUS 4]
hod is applicable to liquids having refractive indices in the range of 1,33 to 1,41 ahd at ter
0 °C to 30 °C.

ed on the measurement of refractive index, the method shall be used for'determining the
h in the range of 38 % to 42 % (m/m).

Principle

surement is based on the dependence of the refractivédndex on the concentration of
eous solution at a definite temperature.

content is determined by means of a reference cur¥e.
E The method specified in this annex is basedon ISO 5661.
Apparatus
1 Refractometer, measuring range 1,330 00 to 1,410 00, resolution 0,000 01.
2 Analytical balance, resolution 0,1 mg or better.
3 Thermostat, temperature-control precision 0,02 °C.
4 Drying oven.
5 150ml beaker, tall form.

6. Typical laboratory glass.

0. The test
hperatures

content of

urea in an

C.4 Chemicals

C4.

CA4.

1 De-ionized water, conductivity less than 0,5 mS/m, according to ISO 3696, grade 3.

2 Urea, crystalline, with biuret content less than 0,1 % (m/m).

Prior to weighing the urea to draw the reference curve, it shall be dried for 2 h at 105 °C.

© IS0 2014 - All rights reserved
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C.4.3 Urea test solution, 40 % (m/m).

The test solution shall be made by exactly weighing urea and water. The desired value and the permissible
dispersion shall be established through 10 measurements.

The solution shall be kept air-tight in the refrigerator and should be used within 12 weeks maximum.

C.5 Procedure

C.5.1 General

The sampl¢ should be fully dissolved and free from urea crystals. It can be heated to <40 °C as requfred
prior to further processing.

Different types of apparatus are available on the market. The resulting various resources arid modgs of
operation gre not an object of this part of ISO 18611. Rather, operation should be based on the respective
operation manuals.

C.5.2 Drpwing the reference curve and determining the evaluation factor
The followjng urea solutions shall be prepared by weighing urea in glass@eakers and then adding|the
corresponding quantity of de-ionized water: 38,0 % (m/m) / 39 % (m/fa) / 40 % (m/m) / 41 % (m/m) /
43,0 % (m/m).

The refractive index of these solutions shall be determined at 20 € + 0,02 °C.

The diagram shall show a stringent linear relationship betweén the refractive index and concentratfion.
An evaluatjon factor shall be calculated from the urea concéntrations and the refractive indices:

5
ZWU,i
=1

F:_'_

Ny, _”W)

5 c.n
i=1
where

F  is|the evaluation factor({%);

wuy,i is|the urea contentiefthe i-th reference solution [%(m/m)];

nu, is|the refractivéindex of the i-th reference solution;

nw is|the refractive index of water and is 1,332 96 when measured with a refractometer of five-
d¢cimabresolution.

C.5.3 Checking the instrument function and the reference curve

The instrument function shall be checked weekly using water or a reference standard. If a deviation
greater than 0,000 02 from the desired value occurs, adjust the instrument according to the instructions
provided by the manufacturer. If afterwards the desired value is not attained, then the instrument shall
be disabled for further measurements and the manufacturer’s service should be called for.

Adjust the thermostat to the desired temperature, reading this temperature on the refractometer
thermometer on the discharge side. Maintain the flow of water so that the desired temperature shall be
reached and maintained within +0,02 °C.

Furthermore, the reference curve shall be verified weekly with urea solution [32,5 % (m/m)]. In the
process, the refractive index shall be determined and the concentration shall be calculated with the help

10 © ISO 2014 - All rights reserved
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of the factor according to C.6. If the concentration determined deviates from the desired value by more
than 0,1 % (m/m), a new test solution shall be used. If the deviation persists, the reference curve shall
be created anew.

C.5.4 Sample preparation and measuring

The original sample shall be measured at 20 °C + 0,02 °C without further preparation.

Measure the urea content two times with different test portions. Should the difference between the

sep

C.6 Results

C.6/1 Calculation

Urep content shall be calculated according to Formula (C.2):

whére

C.6

The result is defined as the arithmetic mean of two single measurements. Round off the r¢
refyjactive index to four decimals. Round off the result of the urea content calculation to t

0,1

C.7 Precision

See

©IS

arate values be more than 0,000 05, the measurements shall be repeated.

wy =(np —ny )xF —wg; —Wyys3

wy  isthe urea content [% (m/m)];
np  isthe refractive index of the sample (with five decimals);
nw isthe refractive index of water (with five décimals);
F is the evaluation factor (%);
wgi is the biuret content of the solution [% (m/m)]
(determined according to Annex E; biuret has the same refractive index as urea);

in water can be assumed to have the same refractive index as water if concentrati
than 0,5 % (m/m)]!

2 Expression-ofresults

Do (m/mi).

(€.2)

wnH3 is the ammonia content of the sample determined according to Annex D [ammonig dissolved

bn is less

psult of the
he nearest

5.2,5.3, and Table C.1.

02014 - All rights reserved
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Table C.1 — Precision

Characteristics | Repeatability | Reproducibility
r R

Refractive index

np 0,0001 0,001 0

1,33 to 1,41

Urea content wy

38%to42 % 0,1 % (m/m) 1,0 % (m/m)

(m/m)

C.8 Testreport

The reportshall include the following data as a minimum requirement:

a)
b)
‘)
d)
e)
£)

12

type ahd description of tested product;
refere]me to this part of ISO 18611 (i.e. 18611-2);
sampling method used;

test repult (see C.6);

deviat]ons from the specified mode of operation, if any;

test ddte.
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Annex D
(normative)

Determination of alkalinity

D.1 General
. =enera:

Thi“liv annex specifies the procedure for the determination of the alkalinity of AUS 48, ca
amimonia, in the range 0,1 % to 0,5 % (m/m).

D.2
Thd

Principle

measurement is based on potentiometric titration of free ammonia of-a test portion with

volymetric hydrochloric acid solution to the end point at pH = 4.5

D.3

D.3

D.3

D.3
con

D.3

D.3

D.3

D.4

Apparatus
1 Analytical balance, resolution 0,1 mg or better.
2 Automatic burette.

3 Potentiometer, capable of measuring with a precision of 0,01 pH units, equipped
bined pH-electrode.

4 Magnetic stirrer.
5 Beaker, 150 ml], tall shaped.

6 Measuring cylinder; 100 ml.

Chemicals

D.4.1 General

Dur

ingthe-analysis, use only reagents of recognized analytical grade and only distilled or

culated as

a standard

with glass

de-ionized

walier of‘an electric conductivity lower than 0,5 mS/m, according to ISO 3696, grade 3.

D.4

.2 Hydrochloric acid

This is 0,01 mol/I standard solution.

D.4

.3 Buffer solutions

The following standard buffer solutions shall be used for the determination of alkalinity:

standard buffer solution, pH = 4,008;
standard buffer solution, pH = 9,184;
standard buffer solution, pH = 8,00.

© IS0 2014 - All rights reserved
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NOTE

1-2:2014(E)

Such solutions are commercially available.

D.5 Procedure

D.5.1 Interferences

The samples of AUS 40 taken shall be stored and shipped at a temperature not higher than 25 °C in order
to avoid ammonia formation.

The containers shall be closed tightly and the analysis time shall not be protracted in order to avoid

evaporatio

D.5.2 Ch

The corred
solutions a

The standdrd buffer solution at pH = 8,00 shall be used for daily check of the potentiometric system|.
D.5.3 Preliminary test
Weigh abofit 1 g of the homogenous sample 0,05 g (sample mass ms)iand put it into a 150 ml beg

filled with
Titrate wit
Calculate t
Depending]
— alkalin

mass d

see D.]

D.5.4 De

Weigh the
putitinto :

Titrate wit

In of ammonia.

eck of potentiometric system

t function of the potentiometric system shall be checked by use of the stahdard bu
k pH = 4,008 and pH = 9,180.

about 100 ml distilled or de-ionized water.
h the hydrochloric acid solution (0,01 mol/1) under stixring to the end point at pH = 4,5.

he content of ammonia.

on the content of alkalinity found, weigh the following sample portions for the determinat
ity content found by the preliminary test [% (m/m)]: 0,02 0,05 0,1 0,2to 0
f test portion for the determination((g): 10 5 2 1

.1 for example.

termination

mass of the homogenous sample +0,05 g found by the preliminary test (sample mass ms)
i 150 ml beaker filéd with about 100 ml distilled or de-ionized water.

h the hydroghlotic acid solution (0,1 mol/l) under stirring at first to pH = 7,5 with nor

speed, then titrate to the end point at pH = 4,5 with reduced speed.

Perform tw

14

0 measurements.

ffer

ker

jon:

and

mal
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D.6

D.6.

ISO 18611-2:2014(E)

Results

1 Calculation

The alkalinity, expressed as a percentage by mass of ammonia (NH3), is given by Formula (D.1):

WNH3 = (V ><O,017)/m5

whe

re

D.6.2 Expression of results

Cal

See

D.§
Thd

e)
f)

©IS

WNH3 1S the atkatmity, catcutated as ammonia {76 (/T
% is the volume of the hydrochloric acid solution used for the titration (ml);

ms  is the mass of the test portion (g).

ulate the mean value of the two measurements. Express the resultfo the nearest 0,01 %

Precision

5.2,5.3,and Table D.1.

Table D.1 —(Precision

Alkalinity con- | Repeatability | Reproducibility
tent r R
w(NH3) % (m/m) % (m/m)
% (m/m)
0,1to 0,5 0,01 0,2xx

NOTE , xis mean value.

Test report
report shall include-the following data as a minimum requirement:
type and description of tested product;
referenceto this part of ISO 18611 (i.e. 18611-2);

sampling test method;

3.

A=y )

deviations from the specified mode of operation, if any;

test date.

02014 - All rights reserved
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E.1 Gen

Annex E
(normative)

Determination of biuret content

ral

This annex
of biuret fx
upto 1,59

E.2 Prirn

Biuret fory

specifies the procedure for the determination of the biuret content of AUS 40 withreontd

om 0,1 % to 0,8 % (im/m) by photometric method. The method is also applicable td,conts
(m/m); however, precision data have not been determined.

Iciple

hs in alkaline solution in the presence of sodium-potassium-tartrate’ with bivalent cop

a violet-coloured complex with an absorption maximum at 550 nm. Theé colour complex is 1

spectrophd
calibration

E.3 App

tometrically at 550 nm and the biuret concentration is _ détermined by reference f
curve prepared from standard biuret solutions.

aratus

E.3.1 Laboratory balance, resolution in reading 0,001 g.

E.3.2 Vag
E.3.3 Sps
E.3.4 Vol
E.3.5 Pip
E.3.6 Ro
E3.7 Co
E.4 Che

uum filtration unit, applicable for filter with 0,45 pm pore size.
pctrophotometer, for use at 550 nmi.with 50-mm-cell.

umetric flasks, 1 000 ml, 250, ml, 100 ml, 50 ml.

ettes.

fary evaporator:

hstant-temperature bath, capable of maintaining a temperature of 30 °C £ 1 °C.

micals

bnts
ents

per
ead
0 a

E.4.1 Chemicals of analytical grade

These shall be used in all tests. The water shall be de-ionized and boiled out to remove carbon dioxide

before use.

E.4.2 Saturated potassium carbonate solution

E.4.3 Copper sulfate solution

Dissolve 15 g copper sulfate (CuSO4-5H20) in CO;-free water and dilute to 1 000 ml.

16
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E.4.4 Alkaline potassium sodium tartrate solution

Dissolve 40 g sodium hydroxide in 500 ml water in a 1 000 ml volumetric flask. After cooling, add 50 g
potassium sodium tartrate (KNaC4H404-4H20) and fill up the flask with water to the mark. Let the
flasks stand 1 day before use.

E.4.5 Biuret standard solution, of 0,8 mg biuret/ml

Dissolve 800 mg pure biuret in CO2-free water and dilute to 1 000 ml. Dry the biuret for 3 h at 105 °C
before use.

Biutret can be purified as follows:
— |add 50 g biuret to 500 ml ammonia solution of 25 % (m/m) concentration and stigfer 15|min;
— |filter, rinse with ammonia-free water, and dry the biuret;
— |dissolve in ethanol (10g/1 litre), filter, and concentrate by gentle heating,toone-fourth the volume;
— |cool to 5 °C and filter;

— |dry the biuret in vacuum oven at 80 °C;

— | check the purity by photometrical measurements according<o E.5.5.
Thestep of re-crystallizing from ethanol shall be repeated until there is no more noticeable improvement

of purity.

E.5 Procedure

E.5|1 Interferences

Spertrophotometric measuring is only allowed with clear solutions. Pass the sample through a 0,45 um
filtgr to get a clear solution.

Ammonia forms with bivalent copper a coloured complex, which absorbs light energy at 550 nm. The
method is applicable only if theyammonia-content of the sample is less than 500 mg/kg.

To lemove ammonia-contents greater than 500 mg/kg, put 50,0 g of the sample in a 1 1 flask|of a rotary
evaporator, add 15 mlpptassium carbonate solution and evaporate it for 1 h at 40 °C witH a rotating
spepd of 60 r/min _and under a vacuum of 2 kPa to 3 kPa to an end volume of approximajely 20 ml.
Trapsfer this volume into a 250 ml volumetric flask.

E.5|2 Preparation of the calibration curve

Intq a series of six 50 ml volumetric flasks, transfer 2 ml, 5 ml, 10 ml, 15 ml, 20 ml, and 25 ml off the biuret
stapddrd solution and add water (to each of the six flasks) to a total of mixture volume of approximately
25 ml. Add, while stirring after each addition, 10 ml of the alkaline potassium sodium tartrate solution
and 10 ml of the copper sulfate solution. Immerse the flasks in the constant-temperature bath, regulated
at 30 °C £ 1 °C and leave them there for about 15 min.

Carry out a blank test in parallel with the determination; following the same procedure and using the
same quantities of all the reagents used for the measurement (see E.5.5).

After cooling to room temperature, fill up the flasks with water to the mark and mix well. Carry out
the photometric measurements with the spectrophotometer at a wavelength of about 550 nm using a
50 mm cell against water as the reference.

Subtract the extinction of the blank test from the extinction of the measured values and set up the
calibration curve. In the concentration range, the curve shall be strictly linear.
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E.5.3 Ca

1-2:2014(E)

Iculation of the calibration factor

Calculate the calibration factor according to Formula (E.1):

6
ZmBi,i
i=1

E.1)

i 61,6
F= 6 T 6 (
Z(El,i_EZ) (51,1'—E2)
i=1 i=1
where
F s the calibration factor (mg);
mpi,; 1s the mass of biuret of the i-th sample (mg);
E1; 1sthe extinction of the i-th sample;
E> s the extinction of the blank test.

The determination of the calibration curve and the calibration factor shall Ije repeated on a yearly b
and shall b

E.5.4 Day-factor

The day-fa
Perform a

Calculated

is
is
is

The deviat
the day-fag

e documented.

ctor shall be determined on a weekly basis.
measurement of 10 ml of the biuret standard selution (8 mg biuret) as described in E.5.5

in Formula (E.2):

1-E;)

the day-factor (mg);

fhe extinction of the standard solution (average from two measures);
the extinction of the blank test.

on of thé.day-factor shall be within +5 % to the calibration factor. For measuring of samy
tor shall be used.

E.5.5

Measurement

hsis

(1]

2)

les,

Weigh, to the nearest 0,01 g, 100 g of the test sample in a 250 mI volumetric flask. Fill the flask to the

mark with

water and mix well.

Transfer an aliquot of 10 ml from the test solution into a 50 ml volumetric flask and add water to
approximately 25 ml. Add, with stirring after each addition, 10 ml of the alkaline potassium sodium
tartrate solution and 10 ml of the copper sulfate solution. Immerse the flask in the constant-temperature

bath, regul

ated at 30 °C £ 1 °C and leave it there for about 15 min.

Carry out a blank test in parallel with the determination, following the same procedure and using the
same quantities of all the reagents used for the determination.

18
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After cooling to room temperature, fill up the flask with water to the mark and mix well. Carry out
the photometric measurements with the spectrophotometer at a wavelength of about 550 nm using a
50 mm cell against water as the reference.

To determine non-specific absorptions, put another 10 ml of the test solution into a 50 ml volumetric
flask, fill the flask up to the mark with water, and measure the absorption in the same order.

Duplicate determinations shall be carried out.

E.6 Results

E.6/1 Calculation
The biuret content is given, as a percentage by mass, by Formula (E.3):

Ec—Er)xFpx250
WAZ( s —Ep)xFp (E.3)
mgx10x1 000

whgre

wa is the content of biuret [% (m/m)];

Es is the extinction of the sample;

Eg is the extinction of the blank test (reagent blank #sample blank);
mg is the mass of sample used to prepare test sglition (g);

Fp is the calibration factor (pug).

E.6{2 Expression of results

Express the result to the nearest 0,01% (m/m).

E.7| Precision

Seel5.2, 5.3, and Table £}

Table E.1 — Precision

Biuret content | Repeatability | Reproducibility
WBj r R
% (m/m) % (m/m) % (m/m)
0,1to 0,8 0,01 0,04

E.8 Testreport

The report shall include the following data as a minimum requirement:
a) type and description of tested product;

b) reference to this part of ISO 18611 (i.e. 18611-2);

c) sampling method used;

d) testresult (see E.6);
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e) deviations from the specified mode of operation, if any;

f) testdate.
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F1
Thi

ISO 18611-2:2014(E)

Annex F
(normative)

Determination of aldehyde content

General
Fenera:

calqulated as formaldehyde, of AUS 40 with contents of aldehyde from 5 mg/kg to 100 mg/k

F.2

For
abs
the

Principle

maldehyde forms in strong sulphuric acid solution with chromotrepic acid a purple g
brption maximum at 565 nm. The colour complex is read spectrophotometrically at 5
aldehyde concentration is determined by reference to a calibration curve prepared froj

formaldehyde solutions.

NOTE The method specified in this Annex is based on ISO 22241-2.

F.3

E3

F.3.

E3.

E.3.

F.4

F.4.

F.4.

F.4.
4,5-d

Apparatus

Jl Laboratory balance, resolution in reading 0,000 1 g.

P Spectrophotometer, for use at 565'9m with 10 mm cell.

B Volumetric flasks.

4 Pipettes.
Chemicals
. Chemicals.of analytical grade, shall be used in all tests.

P Sulphuric acid, 96 % (m/m).

3 Chromotropic acid (45 d1hydroxynaphthalene27dlsulphon1c acid sodium|

5 annex specifies the procedure for the determination of the content of free and botnd aldehyde,

T

5+

olour with
65 nm and
h standard

salt or

tbhuric acid

uulyul UXxy= lllellLlldlCllC L / UlbulpllUlllL auu ulqululll bdlL uulyul dLCJ, D /O Llll/lll) lll SUl

of 15 % (m/m).

In order to make this solution, add 41 ml sulphuric acid to 410 ml of water while cooling the mixture and
then add 15 g of chromotropic acid and mix them well.

NOTE If stored in a brown glass bottle, this solution is usable for at least 3 months.

F.4.

4 Formaldehyde standard solution, prepared as follows:

— put 6,5 g to 7 g of formaldehyde solution having a concentration of 37 % (m/m) into a 500 ml

volumetric flask, fill up the flask with water, and mix it well;

© IS0 2014 - All rights reserved
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— determine the formaldehyde content of the solution, for example, in accordance with ISO 9020
method;

— dilute the solution to 1:1 000. Mark the exact value of the formaldehyde content to the flask (the
formaldehyde content as determined in the previous step divided by 1 000).

F.5 Procedure

E.5.1 Preparation of the calibration curve

Into a seri¢s of six 50 ml volumetric flasks, transfer 0,2 ml, 0,5 ml, 1 ml, 2 ml, 5 ml, and 10 ml of|{the
formaldehyde standard solution and add water to a total mixture volume of approx. 10 ml. Add; while
stirring, 1 ml of chromotropic acid solution followed by gradual addition of 20 ml sulphuric acid during
the course|of 5 min. The temperature rise during the addition of sulphuric acid shall exdeed 10( °C,
which is n¢cessary for the reaction to come to completion. Let the flask stand at ambientair for 15 min
without anfy further cooling.

Carry out g blank test in parallel with the determination, following the same procedure and using|the
same quantities of all the reagents used for the measurement (see F.5.4).

After cooling to room temperature, fill the flask with water up to the mark and mix well. Carry|out
the photonpetric measurements with the spectrophotometer at a wavélength of about 565 nm usipg a
10 mm celljagainst water as the reference.

Subtract the extinction of the blank test from the extinctionofithe measured values and set up|the
calibration| curve. In the concentration range, the curve shall be strictly linear.

F.5.2 Calculation of the calibration factor

Calculate the calibration factor according to Formula‘(F.1):

6 [\
Z,mHCHO,i
__i=]
F= 7 F.1)
D Eri-E, )
i=1
where
F is the calibratiefactor (ug);

mycHo); is the mass of the formaldehyde of the i-th sample (ug);
Eq,i is thesextinction of the i-th sample;

E> issthe extinction of the blank test.

The determination of the calibration curve and the calibration factor shall be repeated on a yearly basis
and shall be documented.

F.5.3 Check of the method
Every three months, the method shall be checked as follows.

Into a series of three 50 ml volumetric flasks, transfer 2 ml of the formaldehyde standard solution and
add water to a total volume of approx. 10 ml. Follow the procedure described in F.5.4 and calculate the
aldehyde content as shown in E.6.
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Compare the findings with the content of the standard solution. If the deviation is less than or equal to
2 %, the method is ready to use. If the deviation is more than 2 %, repeat the check. If the deviation is
more than 2 % again, the method shall not be used unless a new calibration curve is prepared.

F.5.4 Measuring of samples

Weigh, to the nearest 0,001 g, 0,5 g to 1,0 g of the test sample in a 50 mI volumetric flask and dilute it
with water to a total mixture volume of approximately 10 ml. Add, with stirring, 1 ml of chromotropic
acid solution followed by gradual addition of 20 ml sulphuric acid during the course of 5 min. The
temperature rise during the addition of sulphuric acid shall exceed 100 °C, which is necessary for the

rea

Carfy out a blank test in parallel with the determination, following the same procedure an
sanje quantities of all the reagents used for the determination.

Aftér cooling to room temperature, fill the flask with water up to the mark and mix well

the

10 gnm cell against water as the reference.

F.6

F.6

The aldehyde content is given by Formula (F.2)

whére

F.6
Exp

E.7

See

photometric measurements with the spectrophotometer at a wavelengthjef*about 565

Results

1 Calculation

(Es—Eg)xF

mg

WA:

wa is the content of aldehyde (mg/kg);

Es is the extinction of the sample;

Ep is the extinction of thesblank test (reagent blank + sample blank);
ms is the mass of sample used (g);

F s the calibration factor (ug).

2 Expression of results

ress the result to the nearest 1 mg/kg.

ctiontocometo r‘nmp]nhnn Letthe flaslk stand at amhbient air for 15 minwithaout any Fnrﬂf\er Coollng.

1 using the

Carry out
hm using a

(F.2)

Frecision

5.2,5.3, and Table F.1.

Table F.1 — Precision

(:;gzir;tdzf Repea;ability Reprod;cibility
WA
mg/kg mg/kg mg/kg
5to 100 0,14 0,5x x
NOTE xis mean value.

© IS0 2014 - All rights reserved
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E8 Testreport

The report shall include the following data as a minimum requirement:
a) type and description of tested product;

b) reference to this part of ISO 18611 (i.e. 18611-2);

c) sampling method used;

d) testresult (see E.6);

e) deviat]ons from the specified mode of operation, if any;
f) testdate.
24
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Annex G
(normative)

Determination of insoluble matter content by gravimetric method

G.1 General
J—eRelrat

Thip annex specifies the procedure for determining the insoluble matter content im\AU$ 40 above
1 mlg/kg.

G.2 Principle
The sample is filtered and the mass of the residue is determined by gravimetric analysis.
G.3 Apparatus

G.3{1 Filtration equipment for vacuum filtration, suitable for 47 mm or 50 mm diameterfmembrane
filtdrs.

G.3]2 Membrane filter, pore size 0,8 um, celluloséixed ester.

G.3{3 Petri dish with cover, suited to the fitting of membrane filters (e.g. 80 mm x 15 mm)
G.3}4 Flat-tipped tweezers.

G.3{5 Analytical balance, resolution 0,01 mg or better.

G.3]16 Balance, resolution0;01 g or better.

G.3|7 Glass beaker, nominal volume 400 ml (preferably high shaped with volumetric sepatfation).

G.3|8 Drying oven, capable of maintaining a temperature of 105 °C with a precision of +2 °(.

G.3]19 Desiccator filled with a drying agent.

NOTE Sulphuric acid or calcium chloride are not suitable as drying agents.

G.3.10 Standard laboratory glass.

G.4 Chemicals
G.4.1 De-ionized water, conductivity less than 0,1 mS/m, according to ISO 3696, grade 2.
G.5 Procedure

The sample shall be completely dissolved and free from any urea crystals. If required, the sample shall
be warmed before being further processed to <40 °C.
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The filter for use in the test shall be washed with water in advance. To do this, a filter shall be moistened
in approximately 100 ml water in the vacuum filtration unit and the water shall be sucked through the
filter. The filter shall then be dried to a mass consistency in the drying chamber and shall be stored in a
Petri dish (one filter per Petri dish) in the desiccator. The membrane filters shall be weighed to 0,01 mg
precision immediately before an analysis is made.

The filters

shall always stay in the Petri dish for weighing.

The sample shall be shaken thoroughly to be homogeneous. Immediately after this, about 100 ml to
150 ml of the sample shall be placed in a dry, calibrated 400 ml glass beaker, weighed to 0,01 g precision,
and 200 ml of water added. The sample shall not be pipetted for weighing.

The filtratiLn equipment shall be set up using the prepared membrane filter. The filter shall be moiste

with a littl
filtration v

The glass &
rinsing sol
alsoberin
(allow the

e water (1 ml to 2 ml) without applying vacuum. The prepared sample shall be placed in
pssel and the vacuum shall be arranged so that the sample is drawn swiftly through'the fi

eaker shall be rinsed with five portions of water each of approximately 30'mlto 50 ml.
ition shall also be passed through the filter (sample vessel of the filtratien’equipment s
ed). The sample shall have completely run through the filter before the start of the firstr
ilter to dry briefly).

ned
the
ter.

The
hall
nse

The filtering equipment shall be dismantled and the filter dried at 105 °G-until constancy of the mass

is achieved
resolution.

It shall be g

. After cooling to room temperature in a desiccator, the filter shall be weighed to 0,01

nsured that the filter is washed completely clean of all urea remnants. If it is found that fil

are still styck to the glass floor of the Petri dish, this indicates that the washing has not been adequ

These filte

G.6 Res

G.6.1 Ca

Wins= T

where
Wins 1S
mpy, 19
MFR 9

q

—e

mg

s shall be disposed of and the analysis shall be repeated.

nlts
culation

MER _mFL)
mg

x1000

the content of insoluble matters (mg/kg);
the mass of thedried empty filter (mg);
the mass of dried filter with sample deposit (mg);

the sample mass (g).

mg

fers
ate.

G.1)

G.6.2 Expression of results

The mean value of the calculation is valid as the result. Should the difference between the separate
values be more than 25 % of the higher value, the determination shall be repeated. The result shall be
rounded off as follows:

26

<10 mg/kg
210 mg/kg

to the nearest 0,1 mg/kg;

to the nearest 1 mg/kg.
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G.7 Precision

See 5.2, 5.3, and Table G.1.

Table G.1 — Precision

Insoluble matter

ISO 18611-2:2014(E)

G.8§ Testreport

content Repeaf‘ablllty Reprod;c1blllty
Wins
mg/kg g/kg g/kg
T 6:23~x i
NOTE xis mean value.

The test report shall contain the following data as a minimum:

a) |type and distinguishing characteristics of the tested products;

b) [reference to this part of ISO 18611 (i.e. 18611-2);

c) |the sampling process applied;

d) |the test result (see G.6);

e) |deviation from the specified mode of operation, ifany;

f) |testdate.

© IS0 2014 - All rights reserved
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Annex H
(normative)

Determination of phosphate content by photometric method

H.1 General

ible

5 of

This annex[specifies the procedure for the determination of the content of total phosphorus as phosplhate
in AUS 40 with contents from 0,05 mg/kg to 10 mg/kg. Expansion of the measurement range'is pos§

by varying|the sample amount.

H.2 Principle

The sample is evaporated and incinerated with calcium carbonate to minheralize the phosphgrus
compounds.

After this [treatment, the sample is transformed from phosphate to{orthophosphate by mean
hydrochlotic acid.

Orthophosphate-ions react in acid solvent with molybdate.and antimony-ions to an antim¢ny-
phosphomelybdate complex.

The reductfion of this complex with ascorbic acid leads todn intensive coloured molybden blue-complex.
The intens|ty of the colour indicates the concentration @f orthophosphate-ions.

H.3 Apparatus

H.3.1 Anplytical balance, resolution 0,01 g or better.

H.3.2 Indineration dish (platinumyer quartz glass).

H.3.3 Hepting plate or sand’bath.

H.3.4 Muffle furnace (700 °C).

H.3.5 Spectrophetometer (for use at 800 nm with a 1 cm cuvette).

H.3.6 Cells_made of optical glass, 1 cm.

H.3.7 Graduated flasks.

H.3.8 Bulb pipettes.

H.4 Chemicals

H.4.1 De-ionized water, conductivity less than 0,1 mS/m, according to ISO 3696, grade 2.

H.4.2 Calcium carbonate, analytical grade.
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3 Hydrochloric acid, having a concentration of 25 % (m/m).

4 Sulphuric acid, having a concentration of 96 % (m/m).

5 Ascorbic acid, analytical grade.

6 Ammonium heptamolybdate tetrahydrate, analytical grade.

7 Potassium antimony(III) oxytartrate hemihydrate.

H.4
Dis

NOT
as if]

H.4

Dis
(sed

Aftg
(sed

NOT
H.4

H.4

8 Ascorbic acid solution, having a concentration of 100 g/1.
olve 10 g ascorbic acid (see H.4.5) in 100 ml water (see H.4.1).

E The solution is durable for two weeks if it is placed in the refrigerator. The sélution can be
is colourless.

9 Molybdate solution.

olve 13 gammonium heptamolybdate tetrahydrate (NH4)sMo7024:4H0 (see H.4.6) in 25

ised as long

0 ml water

H.4.1). Put 150 ml sulphuric acid (see H.4.4) while cooling afd stirring into the first soluftion.

br this, dissolve 0,35 g potassium antimony(IlI) oxytarttate hemihydrate K(SbO) C4H4
H.4.7) in 100 ml water (see H.4.1) and mix it into the sitlphuric acid molybdate solution.

E The whole solution is durable for two months.ifstored in a brown glass bottle.
10 Potassium hydrogen phosphate, KH;P0x4, analytical grade, dried at 105 °C.

11 Phosphate stock solution, having a concentration of 200 mg/1.

Weigh in 286,6 mg potassium hydrggen phosphate (H.4.10) and put it into a 1 | graduated fl

and|
H.4]

NOT

H.4

Fro
(sed

H.5

dissolve it with water (see H.4.1). Add 2 ml sulphuric acid (see H.4.4), fill the flask with
1) up to the calibrating markand homogenize.

E The solution is durable in a closed glass bottle for a minimum of three months.

12 Phosphate stock solution, having a concentration of 2 mg/1.

M the stock §oliition (see H.4.11), generate a second stock solution of 2 mg/1 by dilution
H.4.1) to-11100.

Procedure

06-1/2H70

psk (H.3.7)
water (see

with water

H.5.1 Preparation of the calibration curve

Put 1 ml, 2 ml, 5 ml, and 10 ml stock solutions (see H.4.12) (corresponding 2 pg, 4 pg, 10 pg, and 20 pg
phosphate) separately into a 50 ml graduated flask (see H.3.7) and dilute them with water (see H.4.1) to
40 ml. Every concentration shall be measured 10 times in accordance with H.5.7.

© IS0 2014 - All rights reserved
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H.5.2 Calculation of the calibration factor

Calculate the calibration factor according to Formula (H.1):

(H.1)

4
Z mphosphate, i
_ i=1
= 4
(E1i—E2)
i=1
where
Cc is the calibration factor (ug);
Mphosghate, i iS the mass of phosphate of the i-th sample (ug);
Eq,i is the extinction of the i-th sample;
E> is the extinction of the blank test.
H.5.3 Propcess examination

H.5.3.1 Purpose

It shall be ¢

hecked whether the method delivers correct resultss

H.5.3.2 Principle

The stock §
stock solut

H.5.3.3 E

Pipette the
(see H.5.7)

The metho
amounts.

H.5.3.4 F
The exami

H.5.4 Ex

olution (see H.4.12) will be determined like a routine sample. The phosphate amount of]
ion is the measured value that shall be proved.

xecution

phosphate stock solution of 5uml and put it into a 50 ml graduated flask (see H.3.7), analy
and calculate the contentof‘phosphate (see H.6). Repeat this procedure three times.

requency

hation ofthe method should be done once every three months.

hmination of the calibration curve

the

Se it

d is deemed valid if the,measured values differ less than +2 % related to the given phosplate

H.5.4.1 Purpose

It shall be checked in fixed intervals if the slope of the calibration curve is correct.

H.5.4.2 Principle

Phosphate stock solutions will be determined and the results will be compared with the values from the
calibrating curve.

H.5.4.3 E

xecution

Similar to H.5.1, a minimum of three concentrations in measurement range of the calibrating curve
should be determined three times.
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The calibration curve is deemed valid if the mean value of the calculated values differs less than +2 %
related to the given point of the calibration curve. If the difference is greater, repeat the procedure.

If the greater differences are confirmed, the analysing method for the determination of phosphate
contents cannot be used until a new calibrating curve (see H.5.1) is established.

H.5

4.4 Frequency

The examination of the calibrating curve should be done minimum once every three years.

H.

The
can

H.5

dis

plat
unt
and
ren
(seq

H.5
Pip
gra
(sed

Wh
flas
the

Aftg
(sed

5 Samnle nrenaration
PrerPeepr

sample shall be completely dissolved and shall be without any urea crystals. If required,
be heated to <40 C.

.6 Decomposition

(see H.3.2) and add 100 mg calcium carbonate (see H.4.2). Put the prepared sample on

e and dry it slowly. Afterwards, incinerate the sample in the muffle furnace at 700 °C

| the sample is completely decomposed. Cool the sample and add 1 ml hydrochloric acid
20 ml to 30 ml water (see H.4.1) into the dish. Boil it until the residues are dissolved ang
oved. Transfer the solution completely into a 100 ml graduated flask (see H.3.7), fill it

H.4.1) to the calibration mark, and homogenize it.

.7 Photometric determination

the sample

Weigh in approximately 100 g (record the mass) of the prepared sample (see H.5.5) into an ificineration
ﬂg pp y 8 prep p

he heating
(see H.3.4)
(see H.4.3)
| the CO3 is
with water

btte (using a bulb pipette; see H.3.8) an exact volume from the solution (see H.5.6) infto a 50 ml

uated flask (see H.3.7). Use a <40 ml sample’solution. If less than 40 ml is used, dilute it
H.4.1) until 40 ml is reached.

le stirring, add 1 ml ascorbic acid selution (H.4.8) and 2 ml molybdate solution (see H.
k with water (see H.4.1) up to the.ealibrating mark, and homogenize. The blank test shall
same way but without sample solution.

br 10 min to 30 min, detegymine the extinction of the sample and the blank test with the {
H.3.5) at 800 nm.

with water

1.9), fill the
be made in

hotometer
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H.6 Results

H.6.1 Calculation
The phosphate content is calculated by Formula (H.2):

Eq¢—ER)xCxVexF
WP:( S B) ST (H.2)
V' xF,xmg

where

wp is the content of phosphate (mg/kg);

Es is the sample extinction;

Eg isthe blank test extinction;

C isthe calibration factor (pg);

Vs is the volume of the decomposed solution (ml);

F1 is[L 000 (conversion factor from kg to g);

V' is the volume used for the photometrical determination (mB;
F7 is |l 000 (conversion factor from mg to ug);

ms is the mass of urea solution (g).

H.6.2 Expression of results

Express the result to the nearest 0,01 mg/kg:

H.7 Prec¢ision

See 5.2, 5.3, and Table H.1.

Table H.1 — Precision

Phosphate con- Repeatability | Reproducibility
tent r R
wp
mg/k mg/k
mg/ke g/kg g/kg
0,1to1l 0,02 0,03

H.8 Testreport

The report should include the following data as a minimum requirement:
a) type and description of tested product;

b) reference to this part of ISO 18611 (i.e. 18611-2);

c) sampling method used;

d) testresult (see H.6);

e) deviations from the specified mode of operation, if any;
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f) testdate.
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Annex I
(normative)

Determination of trace element content (Ca, Fe, K, Mg, Na) by ICP-

OES method

I.1 Genleral

This anne}

.2 Prin

The trace
Spectrome)

Two differg

a) Drying
furnad

b) Direct

1.3 App

Iciple

element content is determined by using an Inductively Coupled Blasma-Optical Emis
ter (ICP-OES). This method needs reference curves for each elenient.

bnt analytical procedures of sampling preparation can be eptionally applied:

and incineration (ashing) of the urea solution (using a*hot plate or using a microwave my
e). This procedure needs more time to do, but is a little’better in sensitivity.

determination, which includes a dilution of 1:5 with water (base procedure).

aratus

.31 A

1.3.1.1

Plastic fla
be used.

1.3.1.2

The therm

muffle furnpace shotild be provided with a gas exhaust. If the gas exhaust is not available, a gas burng

required ir

aratus for the incineration procedure

lumetric flask, with nominal volume of 100 ml, class A or B.

s or volumetric flasksmade of quartz glass may be used. Borosilicate glass flasks shall

uffle furnace,

pstat should-preferably allow the possibility for programming temperature ramps, and

addition.

1.3.1.3

k specifies the procedure for the determination of calcium, chromium, irom; potassium,
magnesium, and sodium in AUS 40.

bion

ffle

not

the
BT is

unsen burner if npplirnhlp

Caution: In

case of excessive incineration temperatures, alkali elements will vaporize.

I.3.1.4 Hot plate, with a reachable surface temperature of 500 °C.

Alternatively, a microwave muffle furnace with a gas exhaust and quartz glass plate above the sample
can be used.

I.3.1.5 Analytical balance, resolution 0,1 g or better.
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1.3.1.6 Quartz glass dishes, nominal volume of 100 ml.

Platinum dishes shall not be used, as they will lead to reduced results.
1.3.2 Apparatus for direct determination

I.3.2.1 Volumetric flask, with nominal volume of 100 ml, class A or B.

Plastic flasks or volumetric flasks made from quartz glass can be used. Borosilicate glass flasks shall
not be used.

1.3.2.2 Fixed volume pipettes, of 50 pl, 100 pl, 200 pl, 500 pl, 1 000 ul, 10 ml, or varipble piston
pipé¢ttes.

The pipettes shall be calibrated.

I.3.3 Measuring instrument, ICP-OES

A ngbulizer system shall be used which can convert even high salt loads into an aerosol (cross flow,
V-groove, or similar). Humidification of the ICP gas (argon) is recommended.

Where autosamplers are used, the vessels, the needle, and the supply hoses to the spectromefer shall be
manufactured from polymer material (HDPE, PP, PTFE, etc.), Borosilicate glass flasks shall not be used.

I.4| Chemicals

I.4.1 General

Unless otherwise indicated, chemicals, at least\corresponding to the purity level “analytical grade”, and
distjilled/de-ionized water (conductivity ofless than 0,5 mS/m, according to ISO 3696, grade 3) shall be
usef.

The following procedures shall be conducted with only one kind of acid.

I.4.2 Chemicals for the incineration procedure

These include the following:

— |nitric acid of mifni465 % (m/m), alternative hydrochloric acid of max. 37 % (m/m);
— |ICP standard’solution, 1,000 g/1 per element;

Commercially/available certified standard ICP solutions may be used.

1.4.83~_ Chemicals for direct determination

These include the following:
— 40 % urea solution, made of urea “for biological purposes” and water, by weighing both components;
— components nitric acid of min. 65 % (m/m), alternative hydrochloric acid of max. 37 % (m/m);
— ICP standard solution, 1,000 g/1 per element;
Commercially available certified standard ICP solutions can be used.

— multi-element standard solution, 10 mg/1 per element: pipette 1 000 pl from each of the ICP standard
solutions into a 100 ml volumetric flask.

Fill up the flask with water and shake. The solution shall be prepared fresh each working day.
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