SLOVENSKI STANDARD
SIST EN 16197:2013

01-maj-2013

Nadomesca:
SIST-TS CEN/TS 16197:2011

Gnojila - Dolo€¢evanje magnezija z atomsko absorpcijsko spektrometrijo
Fertilizers - Determination of magnesium by atomic absorption spectrometry
Dungemittel - Bestimmung von Magnesium mit Atomabsorptionsspektrometrie
Engrais - Dosage du magnésium par spectrométrie d'absorption atomique

Ta slovenski standard je istoveten z: EN©16197:2012

ICS:
65.080 Gnojila Fertilizers
SIST EN 16197:2013 en,fr,de

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST EN 16197:2013

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 161972013
https://standards.iteh.ai/catalog/standards/sist/8d5f0345-ba73-47d3-ae37-
4698ab4ddel/sist-en-16197-2013



EUROPEAN STANDARD EN 16197
NORME EUROPEENNE
EUROPAISCHE NORM November 2012

ICS 65.080 Supersedes CEN/TS 16197:2011

English Version

Fertilizers - Determination of magnesium by atomic absorption
spectrometry

Engrais - Dosage du magnésium par spectrométrie Dingemittel - Bestimmung von Magnesium mit
d'absorption atomique Atomabsorptionsspektrometrie

This European Standard was approved by CEN on 6 October 2012.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management Centre has the same
status as the official versions:

CEN members are the national standards bodies of Austria, Belgiums Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, Former Yugoslav Republic of Macedonia, France, Getmany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and United
Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2012 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 16197:2012: E
worldwide for CEN national Members.



EN 16197:2012 (E)

Contents Page
0T =T o 3
1 85 o o - PR 4
2 NOIrMALiVe FEfErENCES ...t s s e s e e s s mn e s e nnns 4
3 Terms and defiNitioNsS ........oooiiii e 4
4 [ T o 4
5 SAMPIING ettt ———— 5
6 =T T = 5
7 Y o =T - 1 (= 5
8 Preparation of the extraction SOIUtION.......... s 5
9 PrOCEAUIE ... s s s s s sssssssssssssssssssssnsnnnnnnsnnnnnsnsnnnnnnnnnnnsnnnnnnnnnnn 6
9.1 Preparation of the test SOIUtION............ s 6
9.2 Preparation of the blank SOIULION..........cuiiiiiii e nmn e e e e e s nann 6
9.3 Preparation of the calibration SOIUtiONS..........cccoo i e 6
9.4 1= o W= T 4 6
10 Calculation and expressionjof therresult [.i . 4. 1o o B0 R e e i e eeeee e e e e sss s ssmneee e e essssnnnns 7
1 = o T o o 7
1.1 Inter-laboratory test...........ccccccc b L i L L e L el s 7
11.2  Repeatability........... e e e s 7
T T 33T oo T [T o1 7
12 Test report ............Mipsd/standards.ehavcatalog/standards/sist/8d10342:0a73:47d3:303 e 8
Annex A (informative) Statistical results of the inter-laboratory test ...........cccoviviiinninc, 9
0 o 1T T T o1 1



EN 16197:2012 (E)

Foreword

This document (EN 16197:2012) has been prepared by Technical Committee CEN/TC 260 “Fertilizers and
liming materials”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by May 2013, and conflicting national standards shall be withdrawn at the
latest by May 2013.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes CEN/TS 16197:2011.

The following changes have been made to the former edition:

a) the CEN Technical Specification has been adopted as a European Standard;
b) the document has been editorially revised.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association:.

According to the CEN/CENELEC (nternahRegulations; the national standards organisations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden; Switzerland, Turkey and the' United Kingdom.
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1 Scope

This European Standard specifies a method for the determination of the magnesium content in fertilizer
extracts using atomic absorption spectrometry (AAS).

This method is applicable to EC fertilizer extracts obtained according to EN 15960 and EN 15961, for which a
declaration of the total magnesium and/or water soluble magnesium content is required, with the exceptions of
the following fertilizers according to [4], Annex | D relating to secondary nutrients:

— type 4 (kieserite);

— type 5 (magnesium sulfate) and type 5.1 (magnesium sulfate solution);

and with the exception of the following fertilizer listed in [4], Annex | A.3 relating to potassic fertilizers:

— type 7 (kieserite with potassium sulfate)

to which [4], method 8.8, applies.

NOTE Method 8.8 is covered by EN 16198 [2].

The method applies to all fertilizer extracts containing elements in quantities that might interfere with the
complexometric determination of-magnesium-.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references,-only the-edition cited applies. For undated references,
the latest edition of the referenced document (including-any amendments) applies:

EN 1482-2, Fertilizers and liming materials — Sampling and sample preparation — Part 2: Sample
preparation

EN 12944-1:1999, Fertilizers and liming materials and soil improvers — Vocabulary — Part 1: General terms

EN 12944-2:1999, Fertilizers and liming materials and soil improvers — Vocabulary — Part 2: Terms relating
to fertilizers

EN 15960, Fertilizers — Extraction of total calcium, total magnesium, total sodium and total sulfur in the forms
of sulfates

EN 15961, Fertilizers — Extraction of water soluble calcium, magnesium, sodium and sulfur in the form of
sulfates

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 12944-1:1999 and EN 12944-2:1999
apply.

4 Principle

Determination of magnesium by atomic absorption spectrometry (AAS) after appropriate dilution of the extract.
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5 Sampling

Sampling is not part of the method specified in this document. A recommended sampling method is given in
EN 1482-1 [1].

Sample preparation shall be carried out in accordance with EN 1482-2. Grinding of the laboratory sample is
recommended for homogeneity reasons.

6 Reagents

6.1 Hydrochloric acid solution, ¢ = 1 mol/l.

6.2 Hydrochloric acid solution, ¢ = 0,5 mol/l.

6.3 Standard solution of magnesium, p = 1,00 mg/ml.

6.3.1 Preferably use a commercially available certified stock solution of magnesium.

6.3.2 Dissolve 1,013 g of magnesium sulfate (MgSQ,, 7H,0) in hydrochloric acid solution (6.2), transfer
quantitatively into a graduated flask (7.3) and make up the volume with the same acid and mix.

6.3.3 Weigh 1,658 g of magnesium oxide (MgO), previously calcined to remove all traces of carbonation.

Place in a beaker with 100 ml of water and 120 ml of hydrochloric acid (6.1). When it has dissolved, decant
quantitatively into a graduated flask (7.5).;Make up-the volume by adding and mix.

The concentration of magnesium in the stock solution shall be checked on a regular basis.
6.4 Strontium chloride solution:

Dissolve 75 g of strontium chloride (SrCl, 6H,0) in a hydrochloric acid solution (6.2) and make up to 500 ml
with the same acid solution.

7 Apparatus

7.1 Spectrometer, fitted for atomic absorption, with a magnesium lamp, set at 285,2 nm.
7.2  Air-acetylene flame.

7.3 100 ml graduated flask.

7.4 200 ml graduated flask.

7.5 1000 mi graduated flask.

8 Preparation of the extraction solution

The extraction solutions shall be prepared according to EN 15960 or EN 15961.
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9 Procedure

9.1 Preparation of the test solution

9.1.1 If the fertilizer has a declared magnesium (Mg) content of more than 6 % (i.e. 10 % as MgO), take
25 ml (V4) of the extraction solution (see Clause 8). Transfer into a graduated flask (7.3), and make up to
volume with water and mix. The dilution factor is D, = 100/V;.

9.1.2 Using a pipette, take 10 ml of the extraction solution (see Clause 8) or the solution (9.1.1). Transfer
into a graduated flask (7.4). Make up to volume with hydrochloric acid solution (6.2) and mix. The dilution
factor is 200/10.

9.1.3 Dilute this solution (9.1.2) with hydrochloric acid solution (6.2) so as to obtain a concentration in the
optimum working field of the spectrometer (7.1). V5 is the volume of the sample in 100 ml. The dilution factor is
D2 = 100/V2

9.1.4 The final solution should contain 10 % (volume fraction) of the strontium chloride solution (6.4).

9.2 Preparation of the blank solution

Prepare a blank solution by repeating the whole procedure from the extraction according to EN 15960 or
EN 15961, omitting only the test sample of fertilizer.

9.3 Preparation of the calibration solutions

By diluting the standard solution (6.3)'with-the hydrochloric‘acid/(6.2), prepare-at least five calibration solutions
of increasing concentration within the optimum measuring range of the apparatus (7.1).

These solutions should contain 10 % (volume fraction) of the strontium chloride solution (6.4).
9.4 Measurement

Set up the atomic absorption spectrometer (7.1) according to the manufacturer's instructions at a wavelength
of 285,2 nm.

Spray, successively, the calibration solutions (9.3), the sample solution (9.1) and the blank solution (9.2),
washing the instrument through with the solution to be measured next. Repeat this operation three times. Plot
the calibration curve using the mean absorbencies of each of the calibrations (9.3) as the ordinates and the
corresponding mass concentration of magnesium in micrograms per millilitre as the abscissas. Determine the
concentration of magnesium in the sample (9.1), X; and blank (9.2), X, by reference to the calibration curve.
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10 Calculation and expression of the result

Calculate the amount of magnesium (Mg) or magnesium oxide (MgQ) in the sample by reference to the
calibration solutions and taking into consideration the blank.

Calculate the magnesium content in the fertilizer, wyg, as a mass fraction in percent according to Formula (1).

_ (X5 - X,)D,(200/10)D,500 %100
v 1000 %1000 M

Wm

(1)

Xs is the concentration of the solution to be analysed recorded on the calibration curve, in micrograms
per millilitre;

Xy, is the concentration of the blank solution as recorded on the calibration curve, in micrograms per
millilitre;

D, is the dilution factor when the solution is diluted (9.1.1):
— itis equal to 4 if 25 ml are taken;
— itis equal to1 ‘when-the solution is/not diluted;
D, is the dilution factor (9.1.3);
M is the mass, in grams, of the test sample at the time of extraction.
MgO (%) = Mg (%)/0,6
11 Precision
11.1 Inter-laboratory test
Repeated inter-laboratory tests have been carried out in 2007 and 2009 with different numbers of participating
laboratories and several different samples (see Table A.1 to Table A.4). Repeatability and reproducibility were

calculated according to ISO 5725-2.

The values derived from these inter-laboratory tests may not be applicable to concentration ranges and matrices
other than those given in Annex A.

11.2 Repeatability
The absolute difference between two independent single test results, obtained with the same method on

identical test material in the same laboratory by the same operator using the same equipment within a short
interval of time, will in not more than 5 % of the cases exceed the values of » given in Table 1 and Table 2.

11.3 Reproducibility
The absolute difference between two single test results, obtained with the same method on identical test

material in different laboratories by different operators using different equipment, will in not more than 5 % of
the cases exceed values of R given in Table 1 and Table 2.
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