°
w SLOVENSKI STANDARD

SIST EN 14111:2022
01-september-2022

Nadomesca:
SIST EN 14111:2003

Derivati mascob in olj - Metil estri mas€obnih kislin (FAME) - Dolo¢evanje jodnega
Stevila

Fat and oil derivatives - Fatty Acid Methyl Esters (FAME) - Determination of iodine value

Erzeugnisse aus pflanzlichen und tierischen Fetten und Olen - Fettsaure-Methylester
(FAME) - Bestimmung der lodzahl

Produits dérivés des corps gras - Esters méthyliques d'acides gras (EMAG) -
Détermination de l'indice d'iode

Ta slovenski standard je istoveten z: EN 14111:2022

ICS:

67.200.10 Rastlinske in zivalske Animal and vegetable fats
mascobe in olja and oils

SIST EN 14111:2022 en,fr,de

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



SIST EN 14111:2022

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 14111:2022
https://standards.iteh.ai/catalog/standards/sist/95ba6bfb-1bac-46b1-86a4-
d6c21232b091/sist-en-14111-2022




EUROPEAN STANDARD EN 14111
NORME EUROPEENNE
EUROPAISCHE NORM June 2022

ICS 67.200.10 Supersedes EN 14111:2003

English Version

Fat and oil derivatives - Fatty Acid Methyl Esters (FAME) -
Determination of iodine value

Produits dérivés des corps gras - Esters méthyliques Erzeugnisse aus pflanzlichen und tierischen Fetten und
d'acides gras (EMAG) - Détermination de l'indice d'iode Olen - Fettsdure-Methylester (FAME) - Bestimmung
der Iodzahl

This European Standard was approved by CEN on 23 April 2022.

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, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and
United Kingdom.

. — |

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

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2022 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 14111:2022 E
worldwide for CEN national Members.



EN 14111:2022 (E)

Contents Page
D100 QT0) 0 XE Vo000 ) o 3
00100 30715 U 0 ) o 4
1 o0 5
2 I\ [0 0T U Qe ) ) 4 L 5
3 Terms and definitions ... ————————————— 5
4 o0 10 (00 ) (Y 5
5 8 T 1 L 6
6 2 0 2= 1 o LD L, 6
7 T2 101 0] 1 0 6
8 50 1= 0.1 ) 10 6
9 o0 0T L o 6
10 Calculation.... 2 mmmmu s 5 cmemenfot FoEeembon -7 T4 Rt TS T Tt £ TR T T TS Tk G G RS T T Fw mmmmne s 7
11 EXPression of reSUlLS ... s sssssssssasssssssssssssssssssssssssasasasasssass 7
12 Precision ..o 8 B LA IV AL A X AES ALY AL 7
13 BT ] 0 ) 8
Annex A (informative) Result of an interlaboratory trial ......——— 9
L 3310) 10 o401 1] 12, 10



EN 14111:2022 (E)

European foreword

This document (EN 14111:2022) has been prepared by Technical Committee CEN/TC 307 “Oilseeds,
vegetable and animal fats and oils and their by-products - Methods of sampling and analysis”, the
secretariat of which is held by AFNOR.

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 December 2022, and conflicting national standards shall
be withdrawn at the latest by December 2022.

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

This document supersedes EN 14111:2003.
In comparison with the previous edition, the following technical modifications have been made:
— glass weighing scoops should no longer be inserted into the flask.

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

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, 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, France, Germany, Greece, Hungary, Iceland, Ireland,
[taly, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of North
Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United
Kingdom.
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Introduction

This document is based on EN ISO 3961 [1] which was specifically adapted for the determination of
iodine value of Fatty Acid Methyl Esters (FAME).
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1 Scope
This document specifies a titrimetric method for the determination of iodine value in Fatty Acid Methyl
Esters, hereinafter referred as FAME.

The precision statement of this test method was determined in a Round Robin exercise with iodine values
in the range 111 giodine/100 g to 129 giodine/100 g.

The test method is also applicable for lower iodine values; however, the precision statement is not
established for iodine values below 111 giodine/100 g.

WARNING — The use of this document can involve hazardous materials, operations and equipment. This
document does not purport to address all of the safety problems associated with its use. It is the
responsibility of users of this document to take appropriate measures to ensure the safety and health of
personnel prior to the application of the document, and to determine the applicability of any other
restrictions for this purpose.

2 Normative references
The following documents are referred to in the text in such a way that some or all of their content

constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN ISO 661, Animal and vegetable fats and oils - Preparation of test sample (ISO 661)

EN ISO 3170, Petroleum liquids - Manual sampling (1SO 3170)

EN ISO 3696, Water for analytical laboratory use - Specification and test methods (1SO 3696)
EN ISO 5555, Animal and vegetable fats and oils - Sampling (1SO 5555)

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

31

iodine value

mass of iodine, absorbed by the test portion when determined in accordance with the procedure specified
in this document, divided by the mass of the test portion

Note 1 to entry: The iodine value is reported as grams of iodine per 100 g of FAME.
4 Principle
A test portion is dissolved in a suitable solvent mixture and then Wijs reagent is added. After a specified

time, potassium iodide and water are added to the sample and the liberated iodine is titrated using a
sodium thiosulfate standardized solution.


https://www.electropedia.org/
https://www.iso.org/obp
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5 Reagents

Use only reagents of recognized analytical grade and water of grade 3 in accordance with EN ISO 3696.

5.1 Potassium iodide (KI), 100 g/1 aqueous solution free from iodate and iodine, freshly prepared at
the day of the test.

5.2 Starch solution, mix 5 g of soluble starch in 30 ml of water and add to 1 000 ml of boiling water.
Boil for 3 min and let stand to cool. Without added preservatives it should be daily prepared.

5.3 Sodium thiosulfate, standard volumetric solution in water, c¢(NazS:03-5H>0)=0,1 mol/l
standardized not more than seven days before use.

5.4 Solvent, prepared by mixing equal volumes of cyclohexane and glacial acetic acid.

5.5 Wijsreagent, containing iodine monochloride in acetic acid. Commercially available Wijs reagent
shall be used.

6 Apparatus

Usual laboratory equipment and, in particular:

6.1 (optional) Glass weighing scoops, suitable for the test portion.
6.2 Erlenmeyer flasks, 500 ml capacity, fitted with ground glass stoppers and completely dried.
6.3 Precision pipette, 25 ml capacity.

6.4 Burette, 50 ml capacity, graduated in 0,1 ml, ISO 385 class A. Automatic devices with an equivalent
precision are allowed.

6.5 Analytical balance, capable of weighing with an accuracy of + 1 mg or better.

7 Sampling

Unless otherwise specified, sampling shall be conducted according to EN ISO 3170 or EN ISO 5555.
8 Preparation

Prepare the test sample in accordance with EN ISO 661. The test sample shall not be heated and/or
filtered.

9 Procedure
9.1 Test portion

Weigh between 0,13 g and 0,15 g (accuracy * 0,001 g) of the test sample in a flask (6.2).
The use of a glass weighing scoop (6.1) is allowed.

In the case of an iodine value below 100, the mass of the test portion should be adjusted according to
EN ISO 3961.

The mass of test portion shall be adjusted when iodine value is below 100 g iodine/100 g.
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9.2 Determination

9.2.1 Ifapplicable, transfer the test portion from the weighing scoop to a 500 ml flask (6.2) using 20 ml
of solvent (5.4).

Add 25 ml of Wijs reagent (5.5) using a precision pipette (6.3). Insert the stopper, swirl carefully and
place the flask in the dark.

9.2.2 Prepare a blank with solvent and reagent as in 9.2.1 but omitting the test portion.
9.2.3 Leave the flask in the dark for 1 h.
9.2.4 Atthe end of the reaction time add 20 ml of potassium iodide solution (5.1) and 150 ml of water.

Titrate with standard sodium thiosulfate solution (5.3) until the yellow colour due to iodine has almost
disappeared. Add few drops of the starch solution (5.2) and continue the titration until the blue colour
just disappears after very vigorous shaking.

A potentiometric determination of the end point is also permissible.

9.2.5 Carry out a blank test using the blank solution (9.2.2) concurrently.

10 Calculation

Calculate the iodine value in g of iodine/ 100 g of FAME, using the following equation:

12,69xcx(V, = V,)

m

where

¢ isthe exact concentration, in moles per litre, of the standard volumetric sodium
thiosulfate solution (5.3) used;

V1 is the volume, in millilitres, of standard volumetric sodium thiosulfate solution (5.3) used
for blank test;

V> is the volume, in millilitres, of standard volumetric sodium thiosulfate solution (5.3) used
for sample titration;

m is the mass, in grams, of the test portion.

11 Expression of results

Report the iodine value rounded to the nearest 1 g of iodine/100 g.
12 Precision

12.1 General

Details of interlaboratory tests are given in Annex A. The values derived from these tests may not be
applicable to concentration ranges and matrices other than those given.
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12.2 Repeatability

The difference between two independent results obtained in the normal and correct operation of the
same method, for test material considered to be the same, within a short interval of time, under the same
test conditions, that is expected to be exceeded with a probability of 5 % due to random variation, shall
not be greater than 3 g of iodine/100 g.

12.3 Reproducibility

The difference between two independent results obtained in the normal and correct operation of the
same method, for test material considered to be the same, under different test conditions, that is expected
to be exceeded with a probability of 5% due to random variation, shall not be greater than 5g of
iodine/100 g.

13 Testreport

The test report shall contain the following information:

a) areference to this document, i.e. EN 14111:2022;

b) the type and complete identification of the product tested;

c) the method of sampling used;

d) the result of the test (see Clause 11);

e) any deviation, by agreement or otherwise, from the procedures specified;

f) the date of the test.



