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European foreword 

This document (EN 14078:2025) has been prepared by Technical Committee CEN/TC 19 “Gaseous and 
liquid fuels, lubricants and related products of petroleum, synthetic and biological origin”, the secretariat 
of which is held by NEN. 

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 June 2026, and conflicting national standards shall be 
withdrawn at the latest by June 2026. 

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 will supersede EN 14078:2014. 

EN 14078:2025 includes the following significant technical changes with respect to EN 14078:2014: 

— necessity of a correction added in the case that the average molecular mass of the FAME material in 
the sample differs from that of the FAME material used for the calibration; 

— possibility to use a cell with windows consisting of ZnSe added; 

— gravimetric dilution described in 8.5 corrected to volumetric dilution. 

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, 
Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of North 
Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Türkiye and the United 
Kingdom. 
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1 Scope 

This document specifies a test method for the determination of fatty acid methyl ester (FAME) content in 
diesel fuel or domestic heating fuel by mid-infrared (IR) spectrometry and a transmission sample cell, 
which applies to FAME contents of the three measurement ranges as follows: 

— range A: for FAME contents ranging from approx. 0,05 % (V/V) to approx. 3 % (V/V); 

— range B: for FAME contents ranging from approx. 3 % (V/V) to approx. 20 % (V/V); 

— range C: for FAME contents ranging from approx. 20 % (V/V) to approx. 50 % (V/V). 

Principally, higher FAME contents can also be analysed if diluted; however, no precision data for results 
outside the specified range is available at present. 

This test method was verified to be applicable to samples which contain FAME conforming to EN 14214. 
Reliable quantitative results are obtained only if the samples do not contain any significant amounts of 
other interfering components, especially esters and other carbonyl compounds which possess absorption 
bands in the spectral region used for quantification of FAME. If such interfering components are present, 
this test method is expected to produce higher values. 
NOTE 1 For the purposes of this document, the term “% (V/V)” is used to represent the volume fraction (φ) of a 
material. 

NOTE 2 For conversion of grams FAME per litre (g FAME/l) to volume fraction, a fixed density for FAME of 
883,0 kg/m3 is adopted. 

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 the user of this document to establish appropriate safety and health practices and 
determine the applicability of regulatory limitations prior to use. 

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 14103:2020, Fat and oil derivatives - Fatty Acid Methyl Esters (FAME) - Determination of ester and 
linolenic acid methyl ester contents 

EN 14331, Liquid petroleum products — Separation and characterisation of fatty acid methyl esters 
(FAME) from middle distillate fuels — Liquid chromatography (LC)/gas chromatography (GC) method 

EN ISO 3170, Hydrocarbon liquids — Manual sampling (ISO 3170) 

EN ISO 3171, Petroleum liquids — Automatic pipeline sampling (ISO 3171) 

3 Terms and definitions 

No terms and definitions are listed in this document. 

ISO and IEC maintain terminology databases for use in standardization at the following addresses: 

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

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

Full document details: BS EN 14078:2025

https://www.iso.org/obp/ui
https://www.electropedia.org/
https://doi.org/10.3403/02966841U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/03015167U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-14078-2025
http://www.avadocuments.com/doc/bs-en-14078-2025


EN 14078:2025 (E) 

5 

4 Principle 

The mid infrared absorption spectrum of a test portion of a sample which is diluted as appropriate if 
necessary with FAME-free solvent is recorded. The absorbance at the peak maximum of the typical 
absorption band for esters at about (1 745 ± 5) cm−1 is measured using a transmission cell with linear 
calibration. Initially, calibration as well as evaluation of the data will be carried out as grams FAME per 
litre. For conversion of grams FAME per litre (g/l) to the reporting unit “% (V/V)”, a fixed density of FAME 
of 883,0 kg/m3 (at 15 °C) is adopted. 

Three measurement ranges (A, B or C) have been chosen for which specific adjustments for the 
calibration and dilution need to be followed. Measurement should be conducted preferably without 
dilution for range A and a shorter path length of the measurement cell as well as an appropriate dilution 
for range B and C. In particular, the lower determination range A is a challenging one; all ensuing details 
shall be kept as a package without any omissions or additions of individual details. That is the only way 
to adhere to the improved precision data of range A determined by round robin tests. 

Based on the absorbance measured at the maximum of the peak of the absorption band the FAME content 
is calculated by means of a calibration function which was determined by measuring calibration solutions 
for which the FAME content is known. 

The accuracy of the measured results depends on the best match of molecular masses between the FAME 
material used for calibration and the FAME material in the analysed sample. For a correct result it is 
recommended to use FAMEs for calibration (5.1) that have a similar average molecular mass to the 
product being tested. If this is not possible, a correction has to be carried out. 

5 Reagents and materials 

5.1 FAME for calibration, FAME as specified in EN 14214. 

5.2 FAME-free middle distillate as solvent for dilution and as reference material for the measurement 
of the background spectrum shall show no peaks/signal in the area of the spectrum used for FAME 
determination. In particular, a middle distillate suitable for the type of sample (diesel fuel or domestic 
heating oil) shall be used for range A in order to avoid spectral decompensation as far as possible. In this 
context, the property “FAME-free” means middle distillates without any absorption bands in the IR signal 
range typical for FAME. 

5.3 Solvents for cleaning, such as ethanol, n-pentane or cyclohexane. 

6 Apparatus 

6.1 Infrared spectrometer, dispersive or interferometer type, capable of operating in the wave 
number range from approx. 400 cm−1 to approx. 4 000 cm−1, with a linear absorption in the absorbance 
range from (0,1 to 1,1) absorbance units, and having a resolution of minimum 4 cm−1. 

6.2 Cell (classical version which consists of holder and window material) or any other liquid 
transmission accessory (as alternative for the classical liquid cell) with windows consisting of 
KBr, or NaCl, or ZnSe, or KRS-5, or CaF2 or BaF2, with accurately known path length, where the 
additional instructions for the selection and treatment of cells dependent on the applied measurement 
range as given in 8.1 are followed. 

EXAMPLE A standard solution with a FAME concentration of 3 g/l (0,34 % (V/V)) theoretically gives an 
absorbance of about 0,4 at the maximum peak at about 1 745 cm−1 if a cell with a path length of 0,5 mm is used. 
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