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Foreword

This document (EN 14110:2003) 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by endorsement, at the latest by October 2003, and conflicting national standards shall be withdrawn at the latest
by October 2003.

This document has been prepared under Mandate M/245 on Fatty Acid Methylester (FAME) given to CEN by the
European Commission and the European Free Trade Association, and supports essential requirements of EU
Directive(s).

Annexes A and B are informative.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal,
Slovakia, Spain, Sweden, Switzerland and the United Kingdom.
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1 Scope

This European Standard specifies a method for the determination of methanol content in fatty acid methyl esters
(FAME) for use as diesel fuel and domestic heating fuel. The method is applicable for a concentration range from
0,01 % (m/m) to 0,5 % (m/m) methanol. The method is not applicable to mixtures of FAME which contain other low
boiling components.

2 Principle

The sample is heated at 80 °C in a hermetically sealed vial to allow desorption of contained methanol into the gas
phase. When equilibrium is reached, a defined part of the gas phase is injected into a gas chromatograph, where
methanol is detected with a flame ionisation detector. Normally methanol is the only peak in the chromatogram.

The amount of methanol is calculated by reference to an external calibration. Methanol can also be determined
after addition of an internal standard to the sample before heating, followed by calculation with the use of an
internal calibration factor.

NOTE If only manual equipment is available then only internal standard calibration should be used.

3 Reagents

Use only reagents of recognized analytical grade, unless otherwise specified.

3.1 Methanol , of known purity greater than 99,5 %.

3.2 2-propanol , of known purity, greater than 99,5 % (for procedure A, internal calibration).

3.3 Reference FAME , with a methanol content less than 0,001 % (m/m).

NOTE Reference FAME can either be obtained from commercial sources or by washing by three or five times with distilled
water in a separator funnel. FAME should be then dried by heating at 90 °C under stirring and reduced pressure.

3.4 Carrier gas , nitrogen, helium or hydrogen, of know purity greater than 99 %.

4 Apparatus

4.1 Septum vials , 20 ml capacity.

4.2 Inert septa (e.g. TFE or Viton 1)) and metallic caps .

4.3 Syringe , 10 µl, accurate to 0,1 µl.

4.4 Gas syringe  500 µl, fitted with a valve (for manual procedure).

4.5 Crimping pliers.

4.6 Pipettes , of 1 ml, 2 ml, 5 ml capacity.

4.7 Volumetric flask , capacity 10 ml and 25 ml.

                                                     

1) This information is given for the convenience of users of this European Standard and does not constitute an endorsement
by CEN of these products. Equivalent products may be used if they can be shown to lead to the same results.
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4.8 Gas chromatograph , equipped with a capillary column, suitable injector (automatic headspace system or a
split/splitless injector) and flame ionisation detector, integrator.

4.9 Capillary column , the column shall eluate methanol as a symmetrical peak. Stationary phases like
methylpolysiloxane (e.g. DB1 2), SE30 2)) or polyethylenglycol (e.g. DBWAX 2), CAR-BOWAX 2)) can be used
successfully and a film thickness of minimum 0,5 µm is recommended.

NOTE The use of a packed column equipped by one of the above mentioned stationary phases or of Chromosorb 1012) is
also allowed.

4.10 Automatic headspace equipment

The automatic headspace equipment used shall have a repeatability of 1 % or better concerning experimental
conditions like equilibrium temperature, heating times, and headspace sampling volume. This can be checked, if
necessary, by repeated analysis of the same sample.

NOTE Automatic headspace equipment is recommended because apart, from its better repeatability, it allows for
automated and fast analysis using external calibration. Manual equipment can also be used, however, extreme care should be
exercised when gas volumes are taken manually from the vials and when injecting them into the gas chromatograph.

4.11 Analytical balance  with a resolution of 0,0001 g.

4.12 Thermostatically controlled bath or oven , 80 °C.

4.13 Thermostatically controlled oven , 60 °C.

5 Procedure

5.1 Analytical conditions

The GC working conditions shall be chosen taking into account the characteristics of the column and the type of
carrier gas to reach the desired resolution which is fixed at minimum 1,5 for the methanol and 2-propanol peaks.

NOTE 1 The following parameters are given as an example:

 column DB1 (length = 30 m, internal diameter = 0,32 mm, film thickness = 3 µm);

 split injector (flow rate : 50 ml/min);

 injector and detector temperature : 150°C;

 oven and column temperature : 50 °C;

 carrier gas (hydrogen) pressure : 40 kPa;

 volume injected : 500 µl.

NOTE 2 The following head space sampling conditions are given as an example:

 equilibrium temperature : 80 °C;

 equilibrium time : 45 min;

 sampling volume : 500 µl.

                                                     

2) This information is given for the convenience of users of this European Standard and does not constitute an endorsement
by CEN of these products. Equivalent products may be used if they can be shown to lead to the same results.
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5.2 Operation

The gas chromatograph shall be set up and operated according to the manufacturer’s instructions.

6 Calibration solutions

Three calibration solutions with approximately the following methanol concentrations in FAME (3.3) shall be
prepared as described below.

NOTE Three calibration solutions have proven sufficient in daily practise for a reliable coverage of the concentration range
given in the scope of this method. For other concentration ranges, it is also possible to use other or more calibration solutions.

6.1 Calibration solution A  (0,5 % (m/m) methanol in FAME).

Fill a 25 ml volumetric flask with 25 ml of FAME (3.3) and add (112 ± 0,1) mg (142 µl) methanol into the liquid
phase using a syringe (4.3), the addition being made into the liquid phase. The exact masses shall be determined
by weight measurement. It is necessary to ensure thorough mixing by vigorous shaking.

6.2 Calibration solution B  (0,1 % (m/m) methanol in FAME).

Transfer 5 ml of calibration solution A into a 25 ml analytical flask and carefully fill to the mark with FAME (3.3).

6.3 Calibration solution C  (0,01 % (m/m) methanol in FAME).

Transfer 1 ml of calibration solution B into a 10 ml analytical flask and fill to the mark with FAME (3.3).

7 Procedure

Two alternative procedures, the first using internal calibration and the second using external calibration are
described in clauses 7.1 and 7.2, respectively.

7.1 Procedure A - Using internal calibration

This procedure is generally preferred when only a small number of samples is analyzed and when automatic head
space equipment is not available. For manual procedure, see note in clause (4.10).

7.1.1 Internal calibration

(5 ± 0,01) g from each calibration solution is transferred into a head space vial (4.1) and 5 µl of 2-propanol (3.2) is
added into the liquid phase using a syringe (4.3), the addition being made into the liquid phase. The vials are then
immediately crimped and shaken vigorously to ensure mixing.

Every 10 min, introduce into thermostatically-controlled bath or oven (4.12) a vial of the calibration solution which
shall be kept there for exactly 45 min.

Preheat the gas syringe (4.4) to 60 °C in an oven (4.13). Sample 500 µl of gaseous phase (headspace) above the
solution to be analysed and carry out the chromatographic analysis.

The calibration factor F is calculated for each calibration solution according to equation (1), shall be expressed
rounded to the nearest 0,01.

( )
)( mi

im

SC
SC

F ×
×= (1)

where

Ci is the 2-propanol content in the calibration solution, expressed in % (m/m);
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(If 5 µl of 2-propanol are introduced into 5,0 g calibration solution, then Ci 
= 0,0785 % (m/m)).

Cm is the methanol content in the calibration solution, expressed in %(m/m);

Si is the peak area of 2-propanol;

Sm is the peak area of methanol.

The calibration factor values obtained for the three reference solutions shall exhibit a coefficient of variation below
15 %. If this value is exceeded, the experimental set-up shall be inspected for errors and the calibration procedure
shall be repeated starting from clause (6). The mean of these calibration factor values (in the region of 0,7) is used
for the calculation described in clause 7.1.2.

7.1.2 Analysis and Calculation using internal calibration

The samples shall be prepared and analysed with exactly the same experimental conditions used in the calibration
runs (7.1.1). The methanol content Cm of a sample, expressed in % (m/m), is calculated according to equation (2)
and rounded to two decimal places:

i

im
m S

CSF
C

××= (2)

where

F is the calibration factor obtained according to clause 7.1.1;

Sm is the peak area of methanol;

Ci is 2-propanol content added to the sample, expressed in % (m/m);

(If 5 µl of 2-propanol are introduced into 5,0 g sample, then Ci = 0,0785 %(m/m)).

Si is the peak area of 2-propanol.

7.2 Procedure B - Using external calibration

This procedure is usually preferred when automatic head space equipment is used and a large number of sampled
is analysed. It is not recommended to use external calibration when the analysis is executed manually, i.e. without
automatic head space equipment.

7.2.1 External calibration

2 ml from each calibration solution is transferred into a head space vial. The vial shall be crimped immediately. The
vials are then placed into the head space sampler and the analysis is started according to the manufacturer’s
instruction manual.

The calibration function is calculated using linear regression, using the methanol contents as dependent variable
and the peak areas as independent variable. Using the resulting slope, d, and y-intercept, e, the regression function
is then converted using equation (3):

mm SbaC ×+= (3)

where

Cm is the methanol content in % (m/m);

a is the coefficient obtained from ( - e/d );
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b is the coefficient obtained from ( 1/d );

Sm is the area of the methanol peak;

d is the slope of regression line;

e is y intercept of regression line.

NOTE If the correlation coefficient is less than 0,95, the procedure should be inspected for errors and the calibration
procedure should be repeated starting with clause 6.

7.2.2 Analysis and calculation using external calibration

The samples shall be prepared and analysed with exactly the same experimental conditions used in the calibration
runs (7.2.1). The methanol content Cm of a sample, expressed in % (m/m), is calculated according to equation (3)
and rounded to the nearest 0,01 % (m/m).

8 Precision

The precision data for procedure A and procedure B have both been obtained from a European interlaboratory trial
organised in 1999. In this round robin exercise, no significant differences were observed between procedure A and
procedure B (with automatic headspace system or with manual procedure) for the methanol concentration range
of 0,01 % to 0,20 % (m/m).

8.1 Repeatability

The absolute difference between two independent single test results, obtained using the same method on identical
test material in the same laboratory by the same operator using the same equipment within a short time interval,
shall not be greater than:

001,0056,0 +⋅= Xr (4)

more than once out of 20 determinations (X being the mean of the two results in question).

8.2 Reproducibility

The absolute difference between two single test results, obtained using the same method on identical test material
in different laboratories by different operators using different equipment, shall not be greater than:

003,0221,0 +⋅= XR (5)

more than once out of 20 determinations (X being the mean of the two results in question).

9 Test report

The test report shall specify:

 all information necessary for the complete identification of the sample;

 the sampling method used if known;

 the test method used, with reference to this European standard;

 all operating details not specified in this European Standard, or regarded as optional, together with details of
any incidents which may have influenced the test result(s);

 the test result(s) obtained, or if the repeatability has been checked, the final quoted result obtained.
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