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Forewo

ISO 6729:2024(en)

rd

[SO (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-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO documents should be noted. This document was drafted in accordance with the editorial rules of the
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International Standard

ISO 6729:2024(en)

Petroleum products and other liquids — Standard test
method for ethanol determination in gasoline blends by gas
chromatography

1 Scope

This docun
chromatogt
1,02%to 5

2 Norm

There are np normative references in this document.

3 Terms

For the pur
ISO and IEC

IEC Ele

31
gasoline
hydrocarbo

4 Princi

Asampleis
column, and

5 Apparatus

5.1 Gas ¢
sampler, an

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

nent establishes a method for determining the ethanol content in gasoline ble
aphy (GC). This method is applicable to gasoline samples with ethanol contents f3
P,3 %, in volume fraction.

htive references

and definitions
poses of this document, the following terms and definitions apply.

maintain terminology databases for use in standardization at the following address

ctropedia: available at https://www.electropedia.org/

h fuel or blends thereof, which is liquiid at atmospheric pressure and is used in sparkigni

ple

inalysed by gas chrematography, using a flame ionization detector, split/splitless inject
external standardization technique for quantifying the ethanol content in gasoline bl

thromatograph equipped with a flame ionization detector, split/splitless inlet
©ven with programmable temperature.

nds by gas
nging from

ES:

tion engines

or, nonpolar
ends.

automatic

5.2 Electronic instrument for data acquisition, integrated with software for data processing.

5.3 Fused-silica capillary column with nonpolar stationary phase, 100 % dimethylpolysiloxane, and

dimensions

of 50 m x 0,20 mm x 0,50 pm.

5.4 Analytical balance, with minimum resolution of 0,1 mg.

5.5 GCautosampler vials (e.g 2 ml of volume capacity) with cap and septa [e.g septa of rubber-membrane/

self-sealing

polytetrafluoroethylene (PTFE)].

© IS0 2024 - All rights reserved
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ISO 6729:2024(en)
5.6 Micro syringe, with a volume of 5 pl or 10 pl, for automatic GC sampler.
5.7 Calibrated volumetric flasks.

5.8 Calibrated pipettes.

6 Reagents

6.1 Ethanol, 99,8 % minimum purity.

In cases of doubt about the ethanol’s purity, it is recommended that the water content be verified by

. 1L 1 I . 1 1 pa | 1 1 1 - | - Lo B Wl
coulometrig¥artfFischermethodandtheresultconsideredin 72+

6.2 n-Heptane or isooctane, 99,5 % minimum purity.

6.3 Carrier gas, hydrogen or helium, 99,995 % minimum purity, gas chromatography quality, dried, and
free from ofganic impurities.

6.4 Auxiliary gases, hydrogen, nitrogen and air, 99,995 % minimum"purity, gas chromatography
quality, fre¢ from organic impurities.

7 Procefdure
7.1 Prepparation of the apparatus

7.1.1 Insfall column ends in the chromatograph'’s injec¢tor and detector in accordance with the[procedures
described ip the equipment manufacturer’s manuals

7.1.2 Establish a constant pressure at the column inlet, of about 88,25 kPa if using hydrogeh as carrier
gas, or 171,p kPa if using helium.

7.1.3 Adjtist the following operating ¢onditions on the chromatograph:

a) oven temperature programming, in accordance with Table 1;

Table 1 — Oven temperature programming

Heating rate Temperature Time
(°C min™1) (°Q) (min)
_ 35 6
20 250 10
b) detector temperature: 300 °C;
¢) auxiliary nitrogen (make-up gas), hydrogen and synthetic air flows;
It is recommended to use the flow values provided by the manufacturer. The recommended values are
nitrogen 35 ml min~1, hydrogen 30 ml min-1 and synthetic air 350 ml min-1.
d) injector temperature: 250 °C;
e) injector split ratio: 300:1;
f) injection volume: 1,0 pl;
g) analysis time: 26,75 minutes.

© IS0 2024 - All rights reserved
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7.2 Preparation of the analytical curve

7.2.1 Analyse the n-heptane (or isooctane) (6.2), using the chromatographic conditions described in 7.1.3
to ensure that there are no impurities that can coelute with ethanol. The total impurities of n-heptane (or
isooctane) shall not be greater than 0,5 %.

7.2.2 Prepare, using the apparatus listed in 5.7 and 5.8, five standard solutions of ethanol in n-heptane
or isooctane in the following volume fractions: 15 %, 25 %, 30 %, 40 % and 55 %. For samples with ethanol
content ranging from 1,02 % to 15 %, in volume fraction, prepare other five standard solutions that include
the expected target content in samples.

NOTE Alternatively, the standard solutions can be gravimetrically prepared using an analytical balance with
0,1 mg mini hich-are-then-eonvertedinto-volumestromthe—ethanolandn-heptane{qr isooctane)

densities forfthe calculation of final concentrations by volume fraction (see Annex A).

i rocolibions
HHR-FeSerHeR—wW

7.2.3 Horhogenize the standard solutions and transfer aliquots of each one to vials.

7.2.4 Plage the vials in the GC automatic sampler and program the analysis sequence.

7.2.5 Andlyse the standard solutions, in triplicate, in separate vials, using conditions from 7.1.8.

7.2.6 ldentify and integrate the ethanol peak area in each standard«selution chromatogram. Cplculate the

average valjie of the areas in the triplicates of each standard solutiofi

7.2.7 Dra
ethanol con
flasks (5.7)

7.2.8 Use
for the cury

7.3 Sample analysis

v a calibration curve by plotting the average ethanol peak areas (Y-axis) versus
centration (X-axis). The purity of ethanol (6.1)-ds*well as calibration corrections of
and pipettes (5.8) shall be considered to calculate the concentrations of the standarg

linear regression to determine the bestformula. The coefficient of determination, R
e shall be at least 0,995.

the average
volumetric
| solutions.

2, obtained

7.3.1 Homogenize the sample andtransfer an aliquot to a vial.

7.3.2 Plage the vial in the GC-automatic sampler and program the analysis sequence.

7.3.3 Andlyse the sample“using conditions from 7.1.3.

7.3.4 Identify theséthanol peak in the chromatogram, from the comparison with the retention time
obtained for the'standards, under the same operating conditions. Figures B.1 to B.3 show thq separation
expected for €he ethanol peak in relation to the other components of gasoline.

7.3.5 Integrate the ethanol peak area identified in 7.3.4 and determine the ethanol content in the sample

by interpolation on the analytical curve.

8 Expre

ssion of results

Express the ethanol content in the sample with two decimal places for results less than a volume fraction of

10 % and w

ith one decimal place for results greater than or equal to a volume fraction of 10 %.

© IS0 2024 - All rights reserved
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9 Precis

9.1 Gene

I1SO 6729:2024(en)
ion

ral

The precision, as determined by statistical examination according to ISO 4259-1:2017, of interlaboratory

test results

on gasoline samples containing ethanol, is given in 9.2 and 9.3.

The interlaboratory study was carried out in 2019, with the participation of 11 laboratories. Ten samples,
each with a distinct gasoline matrix, comprising domestic and imported ones, were distributed to each
laboratory. The lowest and highest non-rejected results were respectively 0,91 % and 54,3 % of ethanol
content, in volume fraction. The degrees of freedom for repeatability and reproducibility were 97 and 39,
respectively.

9.2 Repe

The differepce between two independent results obtained using this method for test matekial cd

atability (r)

nsidered to

be the samg in the same laboratory, by the same operator using the same equipment within shorf interval of
time, in thenormal and correct operation of the method that is expected to be exceeded'with an approximate
probability|of 5 % due to random variation, can be calculated using Formula (1);

r=0,10{1 4 x*7 (1)
where x islthe average of the two test results being compared.
9.3 Reproducibility (R)
The differepce between two independent results obtained«using this method for test material| considered

to be the s
equipment,
operation o
variation, c

R=0,4(

where x is

9.4 Repa

Due to testing variation, thelowest and highest acceptable single results that are deemed as val

the test mef

ime in different laboratories, where differentlaboratory means a different operat

f the method that is expected to be exceed with an approximate probability of 5 % du

different geographic location, and under different supervisory control, in the normal
hn be calculated using Formula (2):

65x%7
the average of the two test results being compared.

rting limits

hod are respectively 0,53 % and 60,0 %, in volume fraction.

br, different
and correct
b to random

(2)

d results of

© IS0 2024 - All rights reserved
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Annex A
(informative)

Example of preparation

A.1 Example of preparation of a standard solution 40 % ethanol in n-heptane, in
volume fraction

Transfer, w
complete th

A.2 Exarn
mass frac

Weigh initi

n-heptane.

A.3 Conv

Using the d
measured 1
Formulae (4

nple of preparation of a standard solution 40 % ethanol in\n-heptan

hlly approximately 3,00 g of n-heptane (w,). Then, weigh approximately 2,00 g of e
totalling apgproximately 5,00 g of solution. Record the exact values of the-weighed masses of

rersion of standard solutions: from mass fraction to volume fraction

th a calibrated pipette, a volume of 40 ml of ethanol to a calibrated 100 ml volumetj
e volume with n-heptane, until the printed mark of the volumetric flask.

tion

ensities of n-heptane (or isooctane) (D) and ethanél (D,), calculate the volume equiy
hass of ethanol (V,) and n-heptane (V) and, subsequently, the volume concentration
\.1) to (A.3):

the weightyof a compound “x”;

thedensity of a compound “x”

ic flask and

e, in

thanol (w,),
bthanol and

alent to the
(Cy/y), using

(A1)

(A.2)

(A.3)

valire-aaiivalents o thaanaciien dynacc of o copa o a7

hx
TV oTOTIC T U v arCIrc to—ornc HeastufreaasSoer=a COTIpoTTa X
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Annex B
(informative)

Reference chromatograms

Figures B.1 to B.3 show the selectivity in the separation of the ethanol peakin relation to the gasoline matrix,
using the column indicated in this document. Example chromatograms of samples containing ethanol in a
volume fraction of 27 % and 2 % are shown.
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X  time, ex]
1  ethanol

Figure B.
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I — Overall chromatogram profile of an ethanol-gasoline blend in a 50 m column, where
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Figure B2 — Chromatogram of Figure B.1 enlarged in the ethanol elution region (6,321 [minutes)
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