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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-govern
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Annexes A

mental, in_fiaison with 150, also take part in the work. 1SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.
hsk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting. [Publication as

| Standard requires approval by at least 75 % of the member bodies casting avote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
shall not be held responsible for identifying any or all such patent rights.

P was prepared by Technical Committee ISO/TC 22, Road véhicles, Subcommittee SC 5, En

ition cancels and replaces ISO/PAS 22241-2:2005, which has been technically revised.

consists of the following parts, under the general title Diesel engines — NOx reduction a

Quality requirements

Test methods

g parts are under preparation:
Packaging, transportation.and storage
Refilling interface

fo J form a narimative part of this International Standard. Annex K is for information only.
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Diesel engines — NOx reduction agent AUS 32 —

Pa

rt 2:

Test methods

1

Thig
NO

In th

2

The

references, only the edition cited applies. For undated referenees, the latest edition of the
docpment (including any amendments) applies.

ISO

ISO|3675, Crude petroleum and liquid petroleum) products — Laboratory determination of
Hydrometer method

ISO| 3696, Water for analytical laboratory use*== Specification and test methods

ISO|4259, Petroleum products — Determination and application of precision data in relation to mef
ISOh1 2 d1 85, Crude petroleum and- petroleum products — Determination of density — Oscilla
metho

Compliance withithe limits specified in Table 1 of ISO 22241-1 shall be determined by the te
spetified in Angexes B through J of this part of ISO 22241.

Determination of the density shall be conducted in accordance with ISO 3675 or ISO 12185.

Scope

part of 1ISO 22241 specifies test methods required for determination of the quality character
reduction agent AUS 32 (aqueous urea solution) specified in ISO 22241-1.

e remaining parts of ISO 22241, the term “NOx reduction agent AUS 32” will be abbreviated tg

Normative references

following referenced documents are indispensable for the-~application of this document,

22241-1, Diesel engines — NOx reduction agent AUS;32 — Part 1: Quality requirements

Specifications

stics of the

“AUS 32"

For dated
referenced

density —

hods of test

ting U-tube

st methods

«“Q “Q

mass fraction and the volume fraction of a material respectively.

4

Sampling

Samples shall be taken in accordance with Annex A.

© I1SO 2006 — All rights reserved
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5 Precision and dispute

5.1 General

All test methods referred to in this part of ISO 22241 include a precision statement according to 1ISO 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 precision of the test method, as determined by statistical examination in accordance with 1SO 4259, is
specified in each annex. Additionally, this information is summarized in Annex K for all test methods for the

H £ Ll £ Ll P £1O0MN 799244
COnVen|enCu VT I UoTT UT'UTlo AU UT'TOU 2227 T.

The statisti¢al significance of the precision quoted in this part of ISO 22241 is generically defined._in\5.2 |and
5.3, in which the “xx (unit)” stands for the repeatability and reproducibility in question.

5.2 Repeatability,

The differehce between two test results obtained by the same operator with the. same apparatus upder
constant operating conditions on identical test material would, in the long run,-in_the normal and cofrect
operation of the test method, exceed xx (unit) in only one case in 20.

5.3 Repnoducibility, R

The differepce between two single and independent test results obtained by different operators working in
different lajoratories on identical test material would, in the long fun; in the normal and correct operation of
the test method, exceed xx (unit) in only one case in 20.

2 © I1SO 2006 — All rights reserved
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Annex A
(normative)

Sampling

General

The)
afte

A.2

The)

sampling method specified in this annex is valid for each sampling of AUS 32 throughout the-5
I the shipment from the manufacturer’s site to the AUS 32 containers of the vehicles.

Principle

upply chain

limits for the quality characteristics of AUS 32, which are specified in IS©22241-1, are the representative

ana

ytical results that can only be obtained when the sample is protected@om any contaminatior

analysis.

Therefore, suitable bottles shall be used for sampling, which do,‘not contaminate the sample]

reg

NOT

A.3

Dur
con

A4

rding the trace elements, and which minimize the risk of algae or bacteria growth.

E The sampling method specified in this annex is based ‘en/1SO 5667-2 and ISO 5667-3.

Possible contaminants

before the

. especially

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

ditions, the following sources of contamination will pose a major hazard:

residues of process aids used forthe production of the sampling bottles;

contaminants which have been deposited in the empty bottles during the time they are stored
contaminants from the-air;”i.e. dust or any foreign matter from the surrounding, during the sam

residues of cleaning agents, which have been used for cleaning the sampling equipment ang
as well;

fuel.

Apparatus

empty;
pling;

the bottles

A4

.1 Sampling bottles

1000-ml wide neck bottles shall be used. Suited 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 32, the bottles shall be cleaned and finally rinsed with de-ionized water followed
by AUS 32.

© I1SO 2006 — All rights reserved
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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 32.

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 32 from the
COntainer. he—firs .. STa A G“: aet—ana €10 E—S18 ""‘G:‘v A e ‘G WA A and
closed tighfly. The label shall be attached to the bottle (see A.4.2). During the filling of the sample, maxirhum
care shall be taken that neither dust nor liquid pollutants get into the bottle.

The filled RQottle should reach the laboratory as soon as possible. During transportation and Istorage,| the
sample should be kept at the lowest possible temperature, preferably between 0 °C and 15 °C,"and kept away
from dayligit to prevent growth of algae.

It is recommended to conduct the analysis within three weeks in order to take into aceount possible charlges
in the ammepnia content.

A.6 Sample quantity
The minimym quantity of sample material depends on the type of.analysis conducted. Whenever possjble,
make sure |that a sufficient volume of sample material is available (recommendation: 1 litre), and at Ipast

double that|which is required for complete verification of AUS 32 specifications. In case of dispute, a suffigient
number of gamples shall be taken according to ISO 4259.

A.7 Labelling

The label should contain the following information:

— producf name;

— name 9f the company which owns‘the sample product 1);
— addresp where the sample‘was taken from 1);

— manufacturer of the sample product 1);

— batch gr lot number;

— containjerfrom which the sample was taken 1);

— part of the container where the sample was taken from (sampling point) 1);
— date and time of sampling 1);
— sample shipment date 1);

— name and signature of the person who took the sample 1.

1) Mandatory only in cases of dispute.

4 © I1SO 2006 — All rights reserved
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Annex B
(normative)

Determination of urea content by total nitrogen

General

Thig

The)

annex specifies the procedure for determining the urea content of AUS 32.

method is applicable for the determination of the urea content in the range from 30 % {035 %

B.Z Principle

The
nitrq
mes
nitrq

B.3
B.3
B.3

The)
sho

B.3

sample is combusted at high temperatures in a stream of oxygen. Following the reductio
gen oxides to elemental nitrogen and removal of any interfering products of combustion,

m/m).

n of formed
nitrogen is

sured with a thermal-conductivity detector. The urea content is Calculated from the detefqmined total

gen minus the nitrogen content of biuret.

Apparatus
1 Automatic nitrogen analyser, based on combustion methods.
2 Analytical balance.

accuracy of the balance is a function of the analyser used and the required weighed portions
Uld be 0,1 % or better of the weighed portion.

3 Auxiliary devices for sample preparation, for example:
tweezers with a blunt tip;

micro-spatula with a-flattened tip;

Resolution

— |pipette.

The| pipette is-recommended for weighing in and thus does not need to be calibrated. It is important, however,
to obtain a_goed droplet size (small droplets). Fixed-volume pipettes or pipettes with an adjustable volume in
the rangefrom 10 pl to 1 000 pl or single-trip Pasteur pipettes with a fine tip may also be used.

B.3l4 —“Customary 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.

B.4.2 Auxiliary combustion agent and other equipments, appropriate for use with the selected nitrogen
analyser.

© I1SO 2006 — All rights reserved
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The following materials are merely examples. Other or similar materials may be used as required, depending
on the system that is available:

absorb

tin capsule or similar sample containers;

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

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

B.4.3 Standard substances for nitrogen determination, preferably with certified nitrogen content.

EXAMPLE

Low-biuret
substances
standard s

NOTE |
B.44 Ox
B.4.5 OtH
B.4.6 OtH
B.5 Proc
B.5.1 Gern
The samplg

prior to further processing.

NOTE [
operation ar
manuals.

B.5.2 Ref

Perform ca
manuals (f
measuremse
appropriate

Suitable standard substances include: ethylenediamine tetraacetic acid (EDTA), nicotinic acid amide.
urea of adequate purity (for example crystalline ultra pure or analytical) or other such stan
recommended by and available from the equipment manufacturer may also be used. Cert|
bstances should be preferred.

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

ygen, min. 99,995 % O,.

er ultrapure gases, if required to operate the nitrogen analyser, such’as helium, min. 99,996 %

er reagents or auxiliary agents, as required by the equipment.

edure

eral

should be fully dissolved and free from uréa crystals. It may be heated to max. 40 °C as requ

Different types of apparatus are available on the market. The resulting various resources and modsd
b not an object of this part of 1IS©22241. Rather, operation should be based on the respective oper

P

erence curve

ibration as required for the specific type of analyser and according to the respective opers
pr example,{after replacement of the combustion tube, reagent or similar) by perforr
nts as described in B.5.4. Weigh in an appropriate amount of standard substances repeated|
for the_respective types of apparatus to obtain a reference curve.

B.5.3 Ins;Pecting the apparatus for good working order, and the reference curve

dard
fied

ired

s of
htion

tion
ning
y as

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.

B.5.4 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.

© I1SO 2006 — All rights reserved
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Use approximately the three-fold 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 uyl. The sample mass is

calculated using the density that was calculated according to ISO 12185.

Enter the required data (weighed portion, sample identification) into the analyser (or a control computer)
depending on the type of apparatus. Feed the weighed-in sample to the analyser, and start combustion.

Perform at least three (3) single determinations.

B.§ Results

B.6l1 Calculation

Prigr to calculating the reference curve, drift of the baseline or samples, determine the blank readi
means of blank samples, and use this value to correct the respective analytical sequences.

Usg the apparatus-specific programme to calculate the reference curve or thé drift correction for th

Calgulate the mean value for the samples. If there is a strong dispersion“of single values (relati
devlation RSD > 1,0 %), repeat the affected sample. After that, determine the mean value for this s

all gingle values.

Detérmine the urea content from the mean value from at least\three nitrogen determinations:

wy = 2,1438><(WN —FXWBi)

whdre

B.6[2 Expression of résults

Theresult is the arithmetic mean value from at least three (3) single determinations (nitrogen deter|

Roynd off the résult of the urea content calculation to the nearest 0,1 %.

B.7 Precision

wy is the urea content [% (m/m)];

wy is the mean value of the nitrogenccontent [% (m/m)] (to the nearest 0,01%);
wg; is the mean value of the biuretcontent (%), determined according to Annex E;

F is the factor for converting the biuret content to nitrogen (0,407 6).

ng value by
b samples.

e standard
ample from

minations).

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)
30 to 35 0,4 1,0

© I1SO 2006 — All rights reserved
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B.8 Test report

The report shall include the following data as a minimum requirement:

a)
b)
c)
d)
e)

f)

type and description of tested product;

referen

ce to this part of ISO 22241;

sampling method used;

test res

deviati

test da

ult (see B 6):
bns from the specified mode of operation, if any; and

e.

© I1SO 2006 — All rights reserved
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Annex C
(normative)

Refractive index and determination of urea content by refractive index

C.1 General

Thig annex specifies the procedure for the determination of the refractive index of AUS 32. Theest method is
applicable to liquids having refractive indices in the range of 1,33 to 1,39 and at temperatures [of 20 °C to
30 1C.

Baskd on the measurement of refractive index, the method shall be used for determining the content of urea in
the fange of 30 % to 35 % (m/m).

C.4 Principle

Measurement is based on the dependence of refractive index ondheconcentration of urea in an aqueous
solytion at a definite temperature.

The| content is determined by means of a reference curve.

NOTE The method specified in this annex is based on IS©.5661.

C.3 Apparatus

C.3]1 Refractometer, measuring rangeA1,330 00 to 1,390 00, resolution 0,000 01.
C.3]2 Analytical balance, resolution"0,1 mg or better.

C.3|]3 Thermostat, temperatlre-control precision 0,02 °C.

C.3/4 Drying oven.

C.3{5 150 ml beaker/ tall form.

C.3|6 Typicallaboratory glass.

C.4 Chemicals

C.41 De-ionized water, conductivity less than 0,5 mS/m according to ISO 3696 grade 3.
C.4.2 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.
C.4.3 Urea test solution, 32,5 % (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 4 weeks maximum.

© I1SO 2006 — All rights reserved 9
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edure

C.5.1 General

The sample should be fully dissolved and free from urea crystals. It may be heated to

prior to further processing.

< 40 °C as required

NOTE Different types of apparatus are available on the market. The resulting various resources and modes of operation
are not an object of this part of ISO 22241. Rather, operation should be based on the respective operation manuals.

C.5.2 Drawing the reference curve and determining the evaluation factor

The followi
correspond
35,0 % (m/m

The refracti

The diagra
An evaluati

Ng urea solutions shall be prepared by weighing urea in glass beakers and then radding
ng quantity of de-ionized water: 30,0 % (m/m)/ 31,5 % (m/m)/ 32,5 % (m/m) | 88,5 % (m
1).

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

m shall show a stringent linear relationship between the refractive_.index and concentra
bn factor shall be calculated from the urea concentrations and the refractive indices:

5
Z WU,i
=1

the
m) |

ion.

N I
F==
Z (”U,i —wy )
i=
where
F s the evaluation factor (%);
wy, [ the urea content of the i-th referencé solution [%o(m/m)];
ny,; [s the refractive index of the i-th reference solution;
ny  |s the refractive index of water and is 1,332 96 when measured with a refractometer of five-decjmal
resolution.
C.5.3 Chgcking the instrument function and the reference curve
The instrunpent function,shall be checked weekly using water or a reference standard. If a greater devigtion
from desired value than 0,000 02 occurs, adjust the instrument according to the instructions provided by the

manufacturgr. If afterwards the desired value is not attained, then the instrument shall be disabled for fufther

measurem

nts<and the manufacturer’s service should be called for.

p
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 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 used. If the deviation persists, the reference curve shall be created anew.

10 © ISO 2006 — All rights reserved


https://standardsiso.com/api/?name=9d80910b254945d25c6ce511c1cd280b

ISO 22241-2:2006(E)

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

C.6 Results

C.6.1 Calculation

Ureg content shall be calculated according to the following equation:
wy :(np —nW)xF—wBi

where

wy is the urea content [% (m/m)];

np is the refractive index of sample (with 5 decimals);

ny is the refractive index of water (with 5 decimals);

F is the evaluation factor (%);

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

(determined according to Annex E; biuret has the same refractive index as urea).

C.6l2 Expression of results

Thelresult is defined as the arithmetic mean of two single measurements. Round off the result of the refractive
indgx to four decimals. Round off the resuliof the urea content calculation to the nearest 0,1 % (m/in).

C.7 Precision

Sed 5.2, 5.3 and Table C.1-

Table C.1 — Precision

Characteristics Repeatability Reproducibility
r R
Refractive index np
1,33 0 1,39 0,000 1 0,001 0
Crea content w, 0,1 % (m/m) 1,0 % (m/m)

30 % to 35 % (m/m)

© IS0 2006 — Al rights reserved 1
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C.8 Test report

The report shall include the following data as a minimum requirement:

a)
b)
c)
d)
e)

f)

12

type and description of tested product;

referen

ce to this part of ISO 22241;

sampling method used;

test res

deviati

test da

ult (see C 6):
bns from the specified mode of operation, if any; and

e.
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Annex D
(normative)

Determination of alkalinity

D.1 General

Thigannex specifies the procedure for the determination of the alkalinity of AUS 32, calcutated.as ammonia,
in the range 0,1 % to 0,5 % (m/m).

D.Z Principle

Thel measurement is based on potentiometric titration of free ammonia of a+test portion with|a standard
volymetric hydrochloric acid solution to the endpoint at pH = 5,7.

D.3 Apparatus
D.3]1 Analytical balance, resolution 0,1 mg or better.
D.3{2 Automatic burette.

D.3]3 Potentiometer, capable of measuring with«a “precision of 0,01 pH units, equipped| with glass
combined pH-electrode.

D.3}J4 Magnetic stirrer.
D.3|/5 Beaker, 150 ml, tall shaped.

D.3|/6 Measuring cylinder, 100 ml.

D.4 Chemicals

D.4]1 General.

Dur|ng the analysis, use only reagents of recognized analytical grade and only distilled or de-ioniged water of
an glectric conductivity lower than 0,5 mS/m, according to ISO 3696 grade 3.

D.4{2 Hydrochloric acid.

Thig is.0,01 mol/l 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.

NOTE Such solutions are commercially available.

© IS0 2006 — Al rights reserved 13
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D.5 Proc

D.5.1 Inte

-2:2006(E)

edure

rferences

The samples of AUS 32 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 by interruption to avoid
evaporation of ammonia.

D.5.2 Che

The correct
pH = 4,008

The standa

D.5.3 Pre

Weigh abot
with about 1
Titrate with
Calculate th
Depending
— alkalini

mass ¢

D.5.4 Det

Weigh the 1
it into a 150

Titrate with
titrate to the

Perform twq

D.6 Resl

see D.$.1 for example.

ck of potentiometric system

function of the potentiometric system shall be checked by use of the standard buffer solution

brmination

hass of the homogenous sample to 0,05 g found by the preliminary test (sample mass mg) and
ml beaker filled with about 400 ml distilled or de-ionized water.

the hydrochlorid acid selution (0,1 mol/l) under stirring at first to pH = 7,5 with normal speed,
endpoint at pH 5-5;7-with reduced speed.

measurements.

D.6.1 Cal

The alkalinity, expressed as a percentage by mass of ammonia (NHj), is given by the formula

w(NH3) = (% 0,017) / mg

s at

and pH = 9,180.

'd buffer solution at pH = 8,00 shall be used for daily check of the potentiometric systém.

iminary test

t 1 g of the homogenous sample to 0,05 g (sample mass mg) and put it into a 150 ml beaker fjlled
00 ml distilled or de-ionized water.

the hydrochloric acid solution (0,01 mol/l) under stirring to the eldpoint at pH = 5,7.

e content of ammonia.

pn the content of alkalinity found, weigh the following sample portions for the determination:

y content found by the preliminary test [% (m/m)];\ 0,02 0,05 0,1 0,210 0,5

f test portion for the determination (g): 10 5 2 1

put

hen

where
w(NH3) is the alkalinity, calculated as ammonia [% (m/m)];
vV is the volume of the hydrochloric acid solution used for the titration (ml);
mg is the mass of the test portion (g).
14 © ISO 2006 — All rights reserved
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D.6.2 Expression of results

Calculate the mean value of the two measurements. Express the result to the nearest 0,01 % (m/m).

D.7

See

Precision

5.2, 5.3 and Table D.1.

ISO 22241-2:2006(E)

D.8

The

Table D.1 — Precision

Alkalinity content

Repeatability

Reproducibility

w(NH3) r R
% (m/m) Y% (m/m) % (m/m)
0,1t00,5 0,01 0,2 ®)x

x is mean value.

Test report

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

reference to this part of ISO 22241;

sampling test method;

test result (see D.6);

deviations from the specified mode of operation, if any; and

test date.

© I1SO 2006 — All rights reserved
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Annex E
(normative)

Determination of biuret content

E.1 General

This annex
biuret from
1,5 % (m/m

E.2 Pring

Biuret form
coloured cg
at 550 nm
standard bi

specifies the procedure for the determination of the biuret content of AUS 32 with content
0,1 % to 0,5 % (m/m) by photometric method. The method is also applicable to contents u
; however, precision data have not been determined.

ciple

5 in alkaline solution in the presence of sodium-potassium-tartrat withbivalent copper a vi
mplex with an absorption maximum at 550 nm. The colour complexfis read spectrophotometri

s of
p to

Dlet-
cally

and the biuret concentration is determined by reference to a, calibration curve prepared from

iret solutions.

E.3 Apparatus

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

E.3.2 Vag¢uum filtration unit, applicable for filter with-0,45 um pore size.

E.3.3 Spéctrophotometer, for use at 550 nm with-50-mm-cell.

E.3.4 Volumetric flasks, 1 000 ml, 250 m], 4@0 ml, 50 ml.

E.3.5 Pipettes.

E.3.6 Rotary evaporator.

E.3.7 Constant-temperatire bath, capable of maintaining a temperature of 30 °C + 1 °C.
E.4 Chemicals

E.4.1 Che

rnicals 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 sulphate-solution.

Dissolve 15 g copper sulphate (CuSO4-5H,0) 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 (KNaC4H,Og4-4H,0) 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 biuretin CO,-free water and dilute to 1 000 ml. Dry the biuret for 3 h at 105 °C before
use.

Biudet may be purified as follows:

— |add 50 g biuret to 500 ml ammonia solution of 25 % (m/m) concentration and stir for 15 minute

U7

— [filter, rinse with ammonia-free water and dry the biuret;
— |dissolve in ethanol (1 litre/10 g), filter, and concentrate by gentle heating to‘one-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 t6 E.5.5.
Thel step of re-crystallizing from ethanol shall be repeated until there is no more noticeable improvement of

purity.

E.§ Procedure

E.5|1 Interferences

Spectrophotometric measuring is only allowed with clear solutions. Pass the sample through a 0/45 pm filter
to get a clear solution.

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

To femove ammaniascontents greater than 500 mg/kg, put 50,0 g of the sample in a 1-litre-flasK of a rotary
evaporator, add_15"ml potassium-carbonate-solution and evaporate it for 1 h at 40 °C with a rotating speed of
60 fmin andsunder a vacuum of 2 kPa to 3 kPa to an end volume of approximately 20 ml. Tjransfer this
volyme inte-a.250-ml-volumetric flask.

E.5(2-Preparation of the calibration curve

Into a series of six 50 ml volumetric flasks, transfer 2 ml, 5 ml, 10 ml, 15 ml, 20 ml and 25 ml of the biuret
standard 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 sulphate-solution. Immerse the flasks in the constant-temperature bath, regulated at 30 °C + 1 °C
and leave them there for about 15 minutes.

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.

© I1SO 2006 — All rights reserved 17
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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.

E.5.3 Calculation of the calibration factor

Calculate the calibration factor according to the following equation:

F=

6
Z mp;;
i=1

6
1

1

The determ
shall be dog

Ey; —Ez)

s the calibration factor (mg);

s the mass of biuret of the i-th sample (mg);
s the extinction of the i-th sample;

s the extinction of the blank test.

ination of the calibration curve and the calibration factor shall be repeated on a yearly basis
umented.

E.5.4 Day-factor

The day-fadg
Perform a n

Calculate a

Ip =

(

where
Fp is

Ey is

tor shall be determined weekly.
neasurement of 10 ml of the biuret standard solution (8 mg biuret) as described in E.5.5.

5 follows:

| 8
41— E3)

he day-factor (mg);

he-extinction of the standard solution (average from 2 measures);

Ey

is the extinction of the blank test.

and

The deviation of the day-factor shall be within £ 5 % to the calibration factor. For measuring of samples, the
day-factor shall be used.

E.5.5 Measurement

Weigh, to the nearest 0,01 g, 100 g of the test sample in a 250 ml volumetric flask. Fill the flask to the mark
with water and mix well.

18
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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 sulphate-solution. Immerse the flask in the constant-temperature bath, regulated at 30 °C + 1 °C
and leave it there for about 15 minutes.

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.

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 gletermine 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.

Duglicate determinations shall be carried out.

E.6 Results
E.6[1 Calculation
Thel biuret content is given, as a percentage by mass, by the formula:

mg x10x1000

x100

wai =

whdre

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

Eg 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 solution (g);

Fp is the day-factor (mg)-

E.6l2 Expression ©fresults

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

E.7| Precision

o9 L2 dT okl | |
CC VU4 J. U amu rTaorc LT

Table E.1 — Precision

Biuret content Repeatability Reproducibility
Wi r R
% (m/m) % (m/m) % (m/m)
0,1t00,5 0,01 0,04

© I1SO 2006 — All rights reserved
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E.8 Test report

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 24441;

c) sampling method used;

d) testresult (see F )
e) deviatipns from the specified mode of operation, if any; and

f) testdate.
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https://standardsiso.com/api/?name=9d80910b254945d25c6ce511c1cd280b

F.A
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Annex F
(normative)

Determination of aldehyde content

General

Thig annex specifies the procedure for the determination of the content of free and boung
calqulated as formaldehyde, of AUS 32 with contents of aldehyde from 0,5 mg/kg to 10 mg/kg.

F.2 Principle

Formaldehyde forms in strong sulphuric acid solution with chromotropic acid a-purple colour with
ma)ximum at 565 nm. The colour complex is read spectrophotometrically~.at” 565 nm and th

con

centration is determined by reference to a calibration curve prepared from standard fo

solytions.

NOTE The method specified in this Annex is based on method Nr. 20062 from the Official Methods of A

Ass

beiation of Official Analytical Chemists (AOAC) International.

F.3 Apparatus

F.3[1 Laboratory balance, resolution in reading 0,007 g.

F.32 Spectrophotometer, for use at 565 nmwith 10-mm-cell.

F.33 Volumetric flasks.

F.34 Pipettes.

F.4 Chemicals

F.41 Chemicals of analytical grade, shall be used in all tests.

F.42 Sulphuric-acid, 96 % (m/m).

F.43 Chromotropic acid (4,5-dihydroxynaphthalene-2,7-disulphonic acid sodium salt or 4,5-dihy
nappthalene-2,7-disulphonic acid disodium salt dihydrate), 3 % (m/m) in sulphuric acid of 15 % (m

aldehyde,

absorption
e aldehyde
rmaldehyde

halysis of the

droxy-
).

re and then

In ofdér to make this solution, add 41 ml sulphuric acid to 410 ml of water while cooling the mixtu

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

determine the formaldehyde content of the solution, for example in accordance with ISO 9020

| volumetric

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).

© I1SO 2006 — All rights reserved
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F.5 Procedure

F.5.1 Preparation of the calibration curve

Into a series of six 50 ml volumetric flasks, transfer 0,2ml, 0,5ml, 1 ml, 2ml, 5ml, 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 minutes. The temperature rise during the addition of sulphuric acid shall exceed 100 °C, which is necessary
for the reaction to come to completion. Let the flask stand at ambient air for 15 minutes without any further
cooling.

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

After coolirlg to room temperature, fill the flask with water up to the mark and mix well. Carry out| the
photometrig measurements with the spectrophotometer at a wavelength of about 565 nm using a 10 mm|cell
against water as the reference.

Subtract th¢ extinction of the blank test from the extinction of the measured values @nd set up the calibrgtion
curve. In th¢ concentration range the curve shall be strictly linear.

F.5.2 Caljculation of the calibration factor

Calculate the calibration factor according to the following equation:

6
z,mHCHO,i
— =]
F==5]
Ey; - Ez)
i=1
where

F is the calibration factor (ug);

mycHol; is the mass of the formaldehyde of the i-th sample (ug);
is the extinction of the i-th sample;
E, is the extinttion of the blank test.

The deterntination<ofithe calibration curve and the calibration factor shall be repeated on a yearly basis|and
shall be dogumented.

F.5.3 Check of the method

Every 3 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 F.6.

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.
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F.5.4 Measuring of samples

Weigh, to the nearest 0,01 g, 5 g to 10 g of the test sample in a 50 ml 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 minutes. The temperature rise during the
addition of sulphuric acid shall exceed 100 °C, which is necessary for the reaction to come to completion. Let

the flask stand at ambient air for 15 minutes without any further cooling.

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.

phofometric measurements with the spectrophotometer at a wavelength of about 565 nm using a

AftT cooling to room temperature, fill the flask with water up to the mark and mix well. €z
nst water as the reference.

aga

F.6 Results

F.6]1 Calculation

Thelaldehyde content is given by the formula

(Es —Eg)xF

ms

wa =

whgre

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

Eg is the extinction of the sample;

Eg is the extinction of the blank test.(reagent blank + sample blank);
mg is the mass of sample uséd (9);

F is the calibration factor (ug).

F.6(2 Expression ofresults

Express the result'to the nearest 0,1 mg/kg.

F.7] Precision

Seeb.Z, 5.3 and lable F.T.

Table F.1 — Precision

Content of aldehyde Repeatability Reproducibility
N r R
mg/kg mg/kg mg/kg
0,5to 10 0,14 0,5 x x
x is mean value.

© I1SO 2006 — All rights reserved
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F.8 Test report

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 22241;

c) sampling method used;

d) testresult (see F 6)
e) deviatipns from the specified mode of operation, if any; and

f) testdate.
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Annex G
(normative)

Determination of insoluble matter content by gravimetric method

G.1 General

Thig annex specifies the procedure for determining the insoluble matter content in AUS 32 above-1| mg/kg.

G.2 Principle

Thelsample 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 diameter memirane filters.
G.3|2 Membrane filter, pore size 0,8 um, cellulose mixed 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|6 Balance, resolution 0,01 g or better.

G.3|7 Glass beaker, nominal volume 400 ml (preferably high shaped with volumetric separation).
G.3|8 Drying oven, capable 6f maintaining a temperature of 105 °C with a precision of + 2 °C.
G.3|9 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.

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
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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 filtration equipment shall be set up using the prepared membrane filter. The filter shall be moistened with
a little watdgr (1 ml to 2 ml) without applying vacuum. The prepared sample shall be placed in the filtrgtion
vessel and fhe vacuum shall be arranged so that the sample is drawn swiftly through the filter.

The glass Beaker shall be rinsed with 5 portions of water each of approximately 30 ml to 50 mly The ringing
solution shall also be passed through the filter (sample vessel of the filtration equipment shallralso be ringed).
The samplg shall have completely run through the filter before the start of the first rinse (allow the filter tq dry
briefly).

The filtering equipment shall be dismantled and the filter dried at 105 °C until-censtancy of the masgs is
achieved. After cooling to room temperature in a desiccator, the filter shall be weighed to 0,01 mg resolutign.

It shall be gnsured that the filter is washed completely clean of all urea remnants. If it is found that filters| are
still stuck t¢ the glass floor of the Petri dish, this indicates that the washing has not been adequate. These
filters shall pe disposed of and the analysis shall be repeated.

G.6 Resllts
G.6.1 Cajculation

"R ~ L) 1000

Wins= | ms
where
wins 19 the content of insoluble,natters (mg/kg);

mg id the mass of the dried empty filter (mg);
megr id the mass of.dried filter with sample deposit (mg);

mg i the sample mass (g).

G.6.2 Expressionof resuits

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:

<10 mg/kg to the nearest 0,1 mg/kg;

> 10 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

ISO 22241-2:2006(E)

Insoluble matter content

Repeatability

Reproducibility

G.8

The

Wins r R
mg/kg mg/kg mg/kg
>1 0,23 x x 0,38 x x

x is mean value.

Test report

test report shall contain the following data as a minimum:

type and distinguishing characteristics of the tested products;

reference to this part of ISO 22241;
the sampling process applied;

the test result (see G.6);

deviation from the specified mode of operationgif‘any; and

test date.

© I1SO 2006 — All rights reserved
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Annex H
(normative)

Determination of phosphate content by photometric method

H.1 General

This annex

specifies the procedure for the determination of the content of total phosphorus as phosphat

AUS 32 with contents from 0,05 mg/kg to 10 mg/kg. Expansion of the measurement range is possiblg

varying the

H.2 Pring
The samplg

After this tr|
acid.

Orthophosp
phosphomg

The reducti
intensity of

sample amount.

Ciple

is evaporated and incinerated with calcium carbonate to mineralize the_phosphorus compounds.

batment, the sample is transformed from phosphate to orthophosphate by means of hydroch

hate-ions react
lybdate complex.

in acid solvent with molybdate and antimony-ions to an antim

bn of this complex with ascorbic acid leads to an.intensive coloured molybden blue-complex.
he colour indicates the concentration of orthophesphate-ions.

H.3 Apparatus

e in
xby

oric

bny-

The

H.3.1 Analytical balance, resolution 0,01 g'er better.

H.3.2 Incjneration dish (platinum orQuartz glass).

H.3.3 Heating plate or sand bath.

H.3.4 Muffle furnace (700©G).

H.3.5 Spéctrophotometer (for use at 800 nm with a 1 cm cuvette).
H.3.6 Cells, madeof 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.

H.4.3 Hydrochloric acid, having a concentration of 25 % (m/m).

28
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H.4.

H.4.

H.4.

H.4.

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

5 Ascorbic acid, analytical grade.

6 Ammonium heptamolybdate tetrahydrate, analytical grade.
7 Potassium antimony(lll) oxytartrate hemihydrate.

8 Ascorbic acid solution, having a concentration of 100 g/l.

Dissolve 10 g ascorbic acid (see H.4.5) in 100 ml water (see H.4.1).

NOT
colo|

H.4

Disg
(seq

Afte
in 1

NOT

H.4

H.4
We
diss
the

NOT

H.4

E The solution is durable for two weeks if it is placed in the refrigerator. The solution may be useda
Lirless.
9 Molybdate solution.

olve 13 g ammonium heptamolybdate tetrahydrate (NH4)gM0;0,4-4H,0 (see H.4.6) in 2:
H.4.1). Put 150 ml sulphuric acid (see H.4.4) while cooling and stirring into the first solution.

r this, dissolve 0,35 g potassium antimony(lll) oxytartrate hemihydrate\K(SbO) C4H,Og4-/2H,0
DO ml water (see H.4.1) and mix it into the sulphuric acid molybdate¢solution.

E The whole solution is durable for two months if stored in a brown glass bottle.

10 Potassium hydrogen phosphate, KH,PO,, analytical'grade, dried at 105 °C.

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

gh in 286,6 mg potassium hydrogen phosphate (H.4.10) and put it into a 1 litre graduated flask
olve it with water (see H.4.1). Add 2 ml sulphuric acid (see H.4.4), fill the flask with water (see
Calibrating mark and homogenize.

E The solution is durable in a closed glass bottle for a minimum of 3 months.

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

From the stock solution (see H.4.11) generate a second stock solution of 2 mg/l by dilution

(seq

H.5

H.5

H.4.1) to 1:100.

Procedure

1 Preparation of the calibration curve

Put

5 long as it is

50 ml water

(see H4.7)

(H.3.7) and
H.4.1) up to

with water

and 20 ug

phosphate) separately |nto a 50 ml graduated fIask (see H 3 7) and dilute them W|th water (see H 4 1) to 40 ml.

Eve

ry concentration shall be measured 10 times in accordance with H.5.7.

© I1SO 2006 — All rights reserved
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H.5.2 Calculation of the calibration factor

Calculate the calibration factor according to the following equation:

4
Zmphosphate, i
_ i=1
c= 4
(Eu -k 2)
i=1
where
C is the calibration factor (ug);
Mohosphate, i is the mass of phosphate of the i-th sample (ug);
Eq; is the extinction of the i-th sample;
E, is the extinction of the blank test.

H.5.3 Process examination

H.5.3.1 P
It shall be ¢
H.5.3.2 P

The stock s
solution is t

urpose
hecked whether the method delivers correct results.
Finciple

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

H.5.3.3 Ekecution

Pipette the
(see H.5.7)

The metho
amounts.

H5.34 F

The examin

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

| is deemed valid.if the measured values differ less than + 2 % related to the given phosp

Fequency

ation ‘'of-the method should be done once every three months.

tock

5e it

hate

H.5.4 Examination of the cattbrationcurve

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.
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4.3 Execution

Similar to H.5.1, a minimum of three concentrations in measurement range of the calibrating curve should be
determined three times.

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 till a new calibrating curve (see H.5.1) is established.

H.5

The

H.5

The)
be h

H.5

We
(seq
dry

con
wat
soly
mar

H.5

Pipgtte (using a bulb pipette; see H.3.8Yan exact volume from the solution (see H.5.6) into a 50 m

flas
unti

Wh
with
way

Afte
(sesq

4.4 Frequency

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

L5 Sample preparation

sample shall be completely dissolved and shall be without any urea crystals./If required, the 5
eated to < 40 °C.

L6 Decomposition

gh in approximately 100 g (record the mass) of the prepared’sample (see H.5.5) into an incin

H.3.2) and add 100 mg calcium carbonate (see H.4.2). Put.the prepared sample on the heatir
t slowly. Afterwards, incinerate the sample in the mufflé.furnace at 700 °C (see H.3.4) until th
pletely decomposed. Cool the sample and add 1. m’hydrochloric acid (see H.4.3) and 20
br (see H.4.1) into the dish. Boil it until the residués*are dissolved and the CO, is removed. ]
tion completely into a 100 ml graduated flask (see H.3.7), fill it with water (see H.4.1) to the
k and homogenize it.

7 Photometric determination

(see H.3.7). Use a < 40 m] sample solution. If less than 40 ml is used, dilute it with water
40 ml is reached.

e stirring, add 1 ml ascorbic acid solution (H.4.8) and 2 ml molybdate solution (see H.4.9),
water (see H.4.1) Upto the calibrating mark and homogenize. The blank test shall be made
but without sample)solution.

r 10 to 30«minutes, determine the extinction of the sample and the blank test with the
H.3.5) at 800 nm.

ample may

eration dish
g plate and
e sample is
ml to 30 ml
ransfer the
calibration

| graduated
(see H.4.1)

fill the flask
n the same

photometer
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H.6 Resu

Its

H.6.1 Calculation

The phosphate content is calculated by the following formula:

(Es — Ep)xCxVg x Fy

wp =

VxFyxmg

where
wp s
Eg is
Eg is
C is

Vg is

he content of phosphate (mg/kg);

he sample extinction;
he blank test extinction;

he calibration factor (ug);

he volume of the decomposed solution (ml);

F, is[1 000 (conversion factor from kg to g);

Vo is

he volume used for the photometrical determination (ml);

F, is[1 000 (conversion factor from mg to ug);

mS is

he mass of urea solution (g).

H.6.2 Expression of results

Express the

result to the nearest 0,01 mg/kg.

H.7 Precjsion

See 5.2, 5.3

and Table H.1.

Table H.1 — Precision

32

Phosphate content Repeatability Reproducibility
Wp r R
mg/kg mg/kg mg/kg
0,1to1 0,02 0,03
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H.8 Test report

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 22241;

c) sampling method used;

d) testresult (see H 6):
e) |deviations from the specified mode of operation, if any; and

f) |test date.
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Annex |
(normative)

Determination of trace element content
(Al, Ca, Cr, Cu, Fe, K, Mg, Na, Ni, Zn) by ICP-OES method

.1 General

This annex|
potassium,

.2 Pring

The trace

Spectrometer (ICP-OES). This method needs reference curves for each element:

Two differe
a) Drying

furnacs
b)

.3 Apparatus

1.3.1 ApH
1.3.1.1
Plastic flas
used.
1.3.1.2
The therma
furnace shd

addition.

1.3.1.3

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

specifies the procedure for the determination of aluminium, calcium, chromium, copper,
magnesium, sodium, nickel, and zinc in AUS 32.

Ciple

element content is determined by using an Inductively CoupledZPlasma-Optical Emis

nt analytical procedures of sampling preparation may be optionally applied:

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

aratus for the incineration procedure

Volumetric flask, with nominal volume of 100 ml, class A or B.
s or volumetric flasks made’of quartz glass may be used. Borosilicate glass flasks shall ng

Muffle furnace.
stat should_preferably allow the possibility for programming temperature ramps, and the m

uld be provided with a gas exhaust. If the gas exhaust is not available, a gas burner is require

Bunsen burner, if applicable.

ron,

sion

uffle

t be

uffle
din

Caution: in case of excessive incineration temperatures, alkali elements will vaporize.

1.3.1.4

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

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

used.

1.3.1.5

1.3.1.6

Analytical balance, resolution 0,1 g or better.

Quartz glass dishes, nominal volume of 100 ml.

Platinum dishes shall not be used, as they will lead to reduced results.
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