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Foreword

ISO (the Inte

rnational 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 1SO
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-governm

ental, in liaison with ISQ,_ also take part in the work. ISO collaborates closely with the

International
International

The main ta
adopted by
International

Attention is ¢
rights. ISO s

1ISO 22854
CEN/TC 19,
origin, in ¢
accordance

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.

5k of technical committees is to prepare International Standards. Draft International Stanglards
the technical committees are circulated to the member bodies for voting. [Publication gs an
Standard requires approval by at least 75 % of the member bodies casting-a Vote.

rawn to the possibility that some of the elements of this document may be the subject of gatent
nall not be held responsible for identifying any or all such patent rights.

vas prepared by the European Committee for Standardization (CEN) Technical Comrittee
Gaseous and liquid fuels, lubricants and related products:of petroleum, synthetic and biolpgical
bllaboration with Technical Committee ISO/TC 28, ‘Petroleum products and lubricants, in
vith the Agreement on technical cooperation between (SO and CEN (Vienna Agreement).
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Introduction

This first edition of ISO 22854 is an update of the first edition of EN 14517:2004 [10]. Recent round-robin work
has been incorporated to check whether the precision data for additional oxygenates fall within the ones given
in Table 5. The scope has been updated. An instrument configuration has been added to the informative
Annex A, describing an optimal set-up for the apparatus. In addition, Tables 1 and 2, with response factors,

have

Origi
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maximum of 30 % (V/V) olefin content. Within some countries, the need_ for, higher olefin perc
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Interpational Standard. No precision calculation for méthanol has been established as the need

has
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insta

The test method as described in this International Standard is harmonized with ASTM D 6839 [2].

been ||Ir_\r19fnrl based on recent nypnrimnnfnl data

nally the document was used for determination of saturated, olefinic and aromatic-hy
notive motor gasoline according to European fuel specifications. The method is applicabl
notive motor gasoline with a total aromatic content up to 50 % (¥/V) and a total olefin conte
(VIV) up to 30 % (VIV).

nter-laboratory study within CEN had been performed on automotive motor gasoline sa

ssed and an inter-laboratory study had been set up to determine ‘precision data for auto
ine samples with higher olefin contents of up to 50 % (V/V). In thé-first round robin, no sa
blefin content in this range were delivered and hence they couldnot be taken into account (
3 in the Scope). Once further results are known, this International Standard will be updated.

L
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cability of this test method has also been verified for<the determination of n-propanol,
bd precision data for methanol do not comply, Wwith the precision calculation as pres
ot been expressed. If any of these oxygenated-'‘compounds are present in the automotive m

le, it is appropriate that their contents best be verified by use of other appropriate test
nce as given in EN 228 [1],

etone, and

c
bropyl ether (DIPE). However, no precision data_have been determined for these comIJounds. The
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INTERNATIONAL STANDARD

ISO 22854:2008(E)

Liquid petroleum products — Determination of hydrocarbon

types and oxygenates in automotive-motor gasoline —
Multidimensional gas chromatography method

1 $cope
This
satur
contdq

International Standard specifies the gas chromatographic (GC) method for the” dete
hted, olefinic and aromatic hydrocarbons in automotive motor gasoline. Additionally,
nt, oxygenate compounds and total oxygenate content can be determined.

This
to 50
0,89
benz

nternational Standard is applicable to automotive motor gasoline with a(total content of arg
% (VIV); a total olefin content from about 1,5 % (V/V) up to 30 % (J¥); oxygenate com

(V1v) up to 15 % (VIV); a total oxygen content from about 1,5 %. (m/m) to about 3 %
ene content of up to 2 % (V7).

NOTH
the m

1 For the purposes of this document, the terms “% (m/m)” and “% (V/V)" are used the represen
pss fraction and the volume fraction.
NOTHR 2  While developing this method, the final boiling point was limited to 215 °C.
NOTH 3  For oxygenate compounds, precision data have been established on automotive motor gas
conta|ning ethyl-tert-butyl ether (ETBE), methyl-tert-butyhether (MTBE), tert-amyl-methyl ether (TAME), iso
butanpl, fert-butanol, methanol and ethanol. The derived precision data for methanol do not comply with
calculation as presented in this International Standard:” Applicability of this International Standard has also b
the determination of n-propanol, acetone, andtdi-isopropyl ether (DIPE). However, no precision da
deterfined for these compounds.

Although this test method can be used to determine higher-olefin contents of up to 50 % (V/V),
for olgfins was tested only in the(range from about 1,5 % (V/V) to about 30 % (VIV).

Although specifically developed for the analysis of automotive motor gasoline that contains oxy
test method can also be.applied to other hydrocarbon streams having similar boiling ranges, such
and reformates.

NOTH 4  Thereean be an overlap between C9 and C10 aromatics. However, the total is accurate. Isopro
resoljed from the 'C8 aromatics and is included with the other C9 aromatics.

rmination of
he benzene

matics of up
pounds, from
m/m); and a

, respectively,
oline samples
Lpropanol, iso-
the precision

ben verified for
a have been

the precision

genates, this
as naphthas

pyl benzene is

2 Normative references

The following referenced documents are indispensable for the application 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.
ISO 3170:2004, Petroleum liquids — Manual sampling

ISO 3171:1988, Petroleum liquids — Automatic pipeline sampling
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3 Terms

and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

hydrocarbon group
family of hydrocarbons such as saturated hydrocarbons, olefinic hydrocarbons, etc.

3.141

saturated hydrocarbon

saturate

type of strai
EXAMPLE

31.2
olefinic hyd
olefin

type of hydrg

EXAMPLE

313
aromatic hy
aromatic
type of cyclig

EXAMPLE

t=chainmor cyctic hydrocarbon that contains no doubte bonds withra carbon number of 3101

n-Paraffins, iso-paraffins, naphthenes and poly-naphthenes.

focarbon
carbon that contains double or triple bonds with a carbon number of 3 to (10

n-Olefins, iso-olefins and cyclic olefins.

drocarbon
hydrocarbon that contains double or triple bonds

Benzene, toluene and higher homologous series with a-carbon number of 6 to 10 and naphthalene

a carbon number of up to 12.

3.2
oxygenate
oxygenated
type of straig
according to

EXAMPLE

NOTE S¢
3.3
partial grou
PG
one carbon 1
such as n-bu

compound
ht-chain or cyclic hydrocarbon that contains an oxygen group, the addition of which is all
current petrol specifications

Alcohols and ethers.

e Clause 1, Note 3.

A4

umber_in‘an individual group, being either a single compound like toluene or an isomeric mi
tane and iso-butane

, with

bwed

Kture,
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4 Principle

4.1 The automotive motor gasoline sample being analysed is separated into hydrocarbon groups by means
of gas chromatographic analysis using special column-coupling and column-switching procedures.

The automotive motor gasoline sample is injected into the gas chromatographic system and, after
vaporization, is separated into the different groups. Detection is always done by a flame ionization detector
(FID).

4.2 The mass concentration of each detected compound or hydrocarbon group is determined by the
appllcatlon of relative response factors (see 9.1) to the area of the detected peaks followed by normalization
to 10078 ined by this

detemqmined by the application of density values (see 9.2) to the calculated mass concentration of|{the detected

containing compounds because of their wide range of response-factors. i ore, highly
recommended for correct identification to verify possibly unknown oxygenates using|a reference
mixtyre that contains these pure compounds.
4.3 | After this analysis, the automotive motor gasoline is separated into hydrocarbon groups|and then by

carbgn number. By the use of the corresponding relative response factors, the mass distribptions of the
groups in the automotive motor gasoline sample can be calculated.

5 Reagents and materials

5.1 [ Gases
NOTE Installation of suitable moisture filters is recommended for helium and hydrogen lines.
5.1.1] Hydrogen, 99,999 % pure.

DANGER — Hydrogen is-explosive when mixed with air at concentration between 4|% (V/V) and
75 %| (VIV). See the equipment manufacturers’ manuals concerning leaks in the system.

5.1.2 Helium, 99,999-% pure.
5.1.3] Compressed air.

5.2 | Vialsy—airtight and inert, e.g. with rubber-membrane caps covered with self-sealifg polytetra-
fluorgethylene (PTFE).

5.3 Reference solutions, finished automotive motor gasoline(s) used as reference and which contain
components and concentration levels comparable to those of the test sample.

The composition of the reference solution should have been determined in a round robin or by other methods.
DANGER — Flammable. Harmful if inhaled.

NOTE Sulfur-containing compounds are irreversibly adsorbed in the olefins trap and can reduce its capacity to retain
olefins. Sulfur can also be adsorbed in the alcohol and ether-alcohol-aromatic traps. Although the effect of low amounts of
sulfur components on the various traps or columns is very small, it is important to exercise care with automotive motor
gasoline samples with high levels of sulfur.

© 1SO 2008 — Al rights reserved 3
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6 Apparatus

6.1 Gas chromatograph, computer-controlled, multidimensional GC equipment, injector, FID, suitable
columns, traps and hydrogenation catalysts, of which an example is given in Annex A.

6.2 Switching valves, suitable switching valves that are used for the transfer of compounds from one
column to the other in the gas chromatograph.

They shall have a chemically inactive surface and a small dead volume.

6.3 Traps, suitable short columns (see Annex A for an example) used for retaining certain selected
chemical gropips of the automotive motor gasoline using temperature controt.

The absorptipn of the trapped compounds shall be reversible.

EXAMPLE A typical sequence is, for example, the following.

— First, the alcohols and higher-boiling aromatics are absorbed in a trap (sulfate column I). The remaining aromnatics
are sepdrated from the other components by means of a polar column (for example, OV 275).

— The ethgrs are separated from the remaining fraction by means of another trap (sulfate‘cglumn II).

— The olefins are separated from the saturates by the olefin trap (for example, silver salt) in two steps. This is
necessary due to the limited capacity of such traps to retain high amounts_6f butene or total olefins. If the trap
capacity|is sufficient for the olefin concentration, the separation can be performed in one step.

— Next, th¢ remaining saturated hydrocarbons are separated into paraffins.and naphthenes according to their darbon
number using a 13X molecular sieve column.

— The ethgrs are then eluted from the trap (sulfate column Il) and sgparated and detected according to boiling pojnt.

— The olefins are desorbed from the olefin trap and hydrogenated in the platinum column. They are separated and
detected as the corresponding saturated compounds using;ad/3X molecular sieve.

— The alcphols and higher-boiling aromatics are eluted)from the polar column and the trap (sulfate colymn I),
separatgd using a non-polar column (for example, QV 101 methyl silicone) and detected according to boiling pgint.

Examples of fypical chromatograms with this order-'ef-elution of the hydrocarbon fractions are shown in Figurgs B.1
and B.2.

7 Sampljng
Unless othenwise required by national standards or by the regulations for the sampling of automotive motor

gasoline, saples shall be taken’in accordance with ISO 3170 for manual sampling or in accordanceg with
ISO 3171 forlautomatic pipeling’sampling.

8 Procedure

8.1 Conditioning

Condition the apparatus according to the manufacturer’s instructions after shutdowns.

8.2 Preparation of a test sample

Cool the test sample to prevent loss by evaporation. Transfer a sufficient portion of the test sample to a vial
(5.2) and immediately tightly close and seal it using the self-sealing PTFE cap.

It is advised to cool the test sample to a temperature between 0 °C and 5 °C.

4 © 1SO 2008 — Al rights reserved
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8.3 Test sample injection volume

Size the injection volume of the test sample in such a way that the capacity of the columns is not exceeded
and that the linearity of the detector is valid.

NOTE An injection volume of 0,1 pl has proven satisfactory.

8.4 Verification of the apparatus and test conditions

Run the reference solution (5.3) and check for correct instrument parameters, cutting times and grouping
times. If they are not correct, adjust the apparatus to the manufacturer's recommendations and rerun the
refergnce solution.

Attention should be paid to components, such as benzene, olefins and oxygenates;ythat @re near the
boundaries of separation on the group-selective columns. Care should be taken to accurately identify the
oxygen-containing compounds. It is recommended to verify the identity of possible oxygenates using a
refergnce material that contains the pure component of interest. Annex B shows-several chfomatograms
specifically for oxygenate compounds, providing evidence of their elution times_and-possible interferences.

8.5 | Validation
Reprpcess the validation reference solution and compare the obtained.results with the consensug values. The
absol|ute deviation from the consensus values shall not be greatep than the reproducibility for thg parameters
as giyen in Clause 11.

It is gtrongly recommended to run the validation reference(Solution weekly to check the proper functioning of
the epuipment.

The yalidation reference solution(s) should contaifnnthe components in amounts similar to those| found in the
test gamples. Validation of the apparatus should-be performed prior to the analysis of any new oxlygenates.

8.6 | Preparation of the test sample

Prepare the test sample as specified\in*8.2 and 8.3.

8.7 | Preparation of the apparatus and test conditions

Set Up the apparatus in.accordance with 8.1 and check it out in accordance with 8.4.

9 Calculation

9.1 | Calculation as percent mass fraction

The Integrated—peak—areas—are—employed—forthe—calculations—he—peaks—are—arranged—asccording to their
presence in the groups described in Clause 3. Tables 1 and 2 give the relative response factors of partial
groups and for oxygenated compounds. After correcting with the response factors, the mass contributions for
all partial groups are calculated and normalized to 100 % (m/m). The partial groups are then classified

according to the hydrocarbon type and carbon number.

If single compounds, e.g. oxygenate compounds, are determined by a different but accepted method, e.g.
EN 1601 B8], ASTM D4815 4], EN 13132 [5] or ASTM D5599 [6], they shall be excluded from integration. The
total area is then not normalized to 100 %, but to 100 % minus the excluded quantified component. The
external quantification shall be noted in the report.

© 1SO 2008 — Al rights reserved 5
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Table 1 — FID relative response factors of partial groups
Relative response factor
Carbon ] FRR’?G
number n-paprlaJ;InS, Naphthenes n-c;:ﬁlﬂsns’ Olefi_ns, Aromatics
iso-paraffins iso-olefins cyclics
3 0,916 — 0,916 — —
4 0,906 — 0,906 — —
5 0,899 0,874 0,899 0,874 —
6 0,895 0,874 0,895 0,874 0,811
7 0,892 0,874 0,892 0,874 0,820
8 0,890 0,874 0,890 0,874 0,827
9 0,888 0,874 0,888 0,874 0)832
10 0,887 0,874 0,887 0,874 0,837
11+ 0,887 — — — 0,840

Calculate the
type group (n

FRrRPG F

w here

Mg
e
My
iy
0,748 7

For each par

[(Mgxng)+(Myxny)]x0,7487

MCXI’lC

100 x APG % FRR,PG

WpG =X

1

‘S(APGJ x FRR,PG,i)

is the atomic mass of carbon, equal t0.12,011;
is the number of carbon atoms in_the group;
is the atomic mass of hydregen, equal to 1,008;

is the number of hydregen atoms in the group;

is the correctionfactor to set the response of methane to unity.

tial group, RGs the percent mass fraction, wpg, is calculated as given in Equation (2):

where Apg is the total, corrected signal area for partial group, PG.

theoretical relative response factors, Frg pg, Of a particular earbon number for a hydrocarbon
esponse of methane set to unity) as given in Equation (1);\(see Tables 1 and 2):

(1)

()

© 1SO 2008 — All rights reserved
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Table 2 — FID relative response factors for oxygenated compounds

Oxygenate compound FRR,PG?

MTBE 1,33
DIPE 1,32
ETBE 1,31
TAME 1,24
methanol 3,80
ethanaol 191
n-propanol 1,87
iso-propanol 1,74
n-butanol 1,55
iso-butanol 1,39
sec-butanol 1,39
tert-butanol 1,23
2-methyl-2-butanol 1,40

@  The relative response factors for the oxygenate compounds

have been determined experimentally.

9.2 | Calculation as percent volume fraction

The ¢onversion from percent mass fraction to percent volume fraction is done using the density|of the partial
groups. The density values at 15 °C, expressed)in kilograms per cubic metre, of partial groups pre shown in
Tablg 3 and of oxygenate compounds, in Table 4.

Table-3 — Density of partial groups at 15 °C

Values in kilograms per cubic metr¢

Density @
Carbon . pPG_
numps n-pa;ﬁlf;l " Naphthenes n-ﬂﬁflsns’ Olefi_ns, Aromatics
iso-paraffins iso-olefins cyclics
3 506,5 — 520,4 — —
4 577,9 — 613,7 — —
5 626,9 750,3 656,5 773,3 —
6 662,2 760,6 685,9 785,3 884,3
7 688,8 762,1 704,0 790,5 871,6
8 708,4 780,5 719,3 805,2 871,9
9 728,1 792,5 738,2 812,5 878,0
10 734,0 812,8 748,6 817,6 892,8
11+ 759,0 — — — 8944
a8  Group densities are calculated according to Reference [7]. In isomeric mixtures, the relative densities
are weighted corresponding to their appearance in automotive motor gasoline.

© 1SO 2008 — Al rights reserved 7
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The percent volume fraction, ¢pg, of the partial group PG is obtained from the mass fraction, wpg, as given in

Equation (3):

100 x WwpaG /ppG

e Z(WPG,i/pPG,i)

i

where

wpg is the percent mass fraction of the partial group, PG;

@)

Ppg s the density of the partial group, PG, expressed in kilograms per cubic metre.

Table 4 — Density of oxygenate compounds at 15 °C

Values in kilograms per cubic metre

Oxygenate compound Density
PPG
MTBE 7453
DIPE 729.2
ETBE 745,6
TAME 775,2
methanol 795.8
ethanol 7948
n-propanol 8133
iso-propanol 789.5
n-butanol 813,3
iso-butanol 810,6
sec-butanol 805.8
tert-butanol 791,0
2¢methyl-2-butanol 813,5

9.3 Calcullation of total-oxygen content in percent mass fraction

Calculate thg

oxygen-content, wg, from all identified oxygenate compounds, i, according to Equation (4):

(‘g XMO

)

WOZ

where

—~ M,

)

ng is the number of oxygen atoms in the molecule, generally 1;

Mg is the atomic mass of oxygen;

M. is the molecular mass of the oxygenated compound;

1

1

w. is the per cent mass fraction of the compound in the mixture.

(4)

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=91bd09e31117988c82dd2061788c48eb

EXAMPLE

ISO 22854:2008(E)

This example calculation uses MTBE (CsH,,0) as the only oxygenate compound and the following
atomic masses:
Cc 12,011
H 1,008
o] 16,000
no x M
vo-¥ extto ., |
_ 1x 16,000 <
5x12,011+12x1,008 +1x 16,000 '
=0,181 5xw;

9.4

For

Data report according to automotive motor gasoline specification

eporting of conformity to current automotive motor gasoline specifications, specific

summation of results can be necessary. The following results are reported.

10

The

The total content of saturates is determined by summation of veélume fractions of t
maphthenes and high-boiling polynaphthenes.

[he total olefin content is determined by summation of the volutie fractions of the olefins g
dlefins.

The total aromatic content is reported unchanged.
The benzene content is reported in percent volume fraction.

The oxygenated compound contents are reportedin percent volume fraction.

Expression of results

following requirements:

11

gaturates content, te'the nearest 0,1 %;
aromatics content; to the nearest 0,1 %;

¢lefins centent, to the nearest 0,1 %;

The total oxygen content is calculated according to 9.3. It is reported in percent mass fractior].

rounding or

ne paraffins,

nd the cyclic

Fesults are reported in percent volume fraction or percent mass fraction (see 9.4) according to the

trenzene content, to the nearest 0,01 %;

oxygenate content, to the nearest 0,01 %;

total oxygen content, to the nearest 0,01 %.

Precision

11.1 General

The precision is given as determined by statistical examination of interlaboratory test results in accordance
with 1SO 4259 8. Precision values calculated from the equations given in Table 5 shall be rounded to the
appropriate number of decimal places as specified in Clause 10.

© 1SO 2008 — All rights reserved
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11.2 Repeatability

The difference between two test results, obtained by the same operator with the same apparatus under
constant operating conditions on identical test material, in the long run for the normal and correct operation of
the test method, is expected to exceed the values given in Table 5 in only one case in twenty.

11.3 Reproducibility

The difference between two single and independent test results, obtained by different operators working in
different laboratories on identical test material, in the long run for the normal and correct operation of the test
method, is expected to exceed the values given in Table 5 in only one case in twenty.

NOTE 1 THe reproducibility of iso-propanol can be higher than for the other components, particularly when(it\agpears
as a double peak; it is then necessary to identity both peaks properly (see warning notice in 4.2). The,repeafability
indicates that ja better precision can be obtained when comparing the ratio of the reproducibility to the repeatability, R/r,
with the ratio for iso-butanol. Reference can also be made to prEN/TR 15745 9], which cites the reseafeh report o] work
done by CEN.

NOTE 2  THe derived reproducibility data for methanol is much higher than can be expected(from the repeatability. Due
to the fact that methanol is an active component, it is necessary to take care during sampling and to ensure the proper
operation of the pre-column. Reference can also be made to prEN/TR 15745 [¥], which cites-the research report or] work
done by CEN.

Table 5 — Repeatability and reproducibility

Repeatability Reproducibility
Component or group r R
% (V1V) @ % (V1V) @

Saturates 0,5 1,6
Aromatics 0,0095 X+ 0,195 2 0,0450 Xx+0,138 4
Olefins 0,018 5 Xx+0,1415 0,1176 X+ 0,511 8
for wpenzene = 0,8 0,014 7 X+ 0,003 1 0,0777 x-0,0250

Bgnzene:

for wpenzene < 0,8 0,02 0,04

Oxygenated compounds 0,019 3 X+ 0,002 4 0,0251Xx+0,3515
a K is the mean of the two.reSuilts being compared.

12 Test report

The test repqrt shall*contain at least the following information:

a) reference-te-this-document+e1+50-22854:-2008:

b) type and complete identification of the product tested;

¢) sampling method used (see Clause 7);

d) result of the test (see Clause 10);

e) if applicable, the external quantification (see 9.1);

f) any deviation, by agreement or otherwise, from the procedure specified;

g) date of the test.

10 © 1SO 2008 — Al rights reserved
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Annex A
(informative)

Instrument specifications

ISO 22854:2008(E)

A specific column specification is given in Table A.1. The test equipment should be set up to work according
to the information in this annex and should have all the necessary items installed according to the
requirements of the supplier’s specifications.

Table A.1 — Suggested column specification

b d

Name Length 1.D. Phase Descriptjon
cm mm
50 % sulfate on Chromosorb 750 2, Absorption of alcohgls and
Sulfate column | 30 2 80 to 100 mesh higher-boiling aromatics
Polat column 270 2 30 % OV 275 on Chromosorb PAW, Separation of aliphdtic and
60 to 80 mesh aromatic compounds
Non-polar column 1500 0,53 5 uym OV 101 methyl silicene Elution of aromatics
N . 3 % molecular sieve¢13X on Separation of paraffins and
Molepular sieve 13X 170 17 Chromosorb 750, 80 to 100 mesh naphthenes
0,
Sulfgte column Il 30 3 28 tf), ?gl(f)art:ezﬂ Chromosorb 750, Adsorption of ethers
o) o .
Olefip trap 30 3 ?ne/z;sllver salt on silica gel, 80 to 120 Adsorption of olefing
Porapak PP Elution of aromatics, alcohols
b ) ,
Porapak® column 90 2 80 to 100 mesh and ethers
Hydrpgenation 55 1\7 2 % Pt on alumina Hydrogenation of upsaturated
catalyst ’ ’ ° compounds
@  @hromosorb is the trade name ‘of & product distributed by Johns-Manville Corp. This information is given for the [convenience of

users|of this document and does(not constitute an endorsement by ISO of the product named. Equivalent products may|be used if they
can be shown to lead to the safme résults.

orapak is the trade.ndame of a product distributed by Waters Associates, Inc. This information is given for the convenience of
users|of this document-and/does not constitute an endorsement by ISO of the product named. Equivalent products may|be used if they
can be shown to lead t@ the same results.

A typjcalinstrument configuration is shown in Figure A.1.

© 1SO 2008 — All rights reserved
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V1 to V6 colurpn switching/bypass valves
1 frontinlet 10 Ptcelumn
2  3-way valje 11 ( molecular sieve 5A
3  needle vglve 12 back inlet
4 OV 275 cplumn 13 non-polar column
5 injection port 14 Porapak column
6  pre-colunin 15 bypass valve
7 alclether frap 16 molecular sieve 13X
8 olefin tra 17 flame ionization detector
9 Pt hydrogen
Figure A.1 — Typical instrument configuration
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Annex B
(informative)

Examples of typical chromatograms

Figures B.1 and B.2 show example chromatograms with a typical elution order of the hydrocarbon fractions as
mentioned in 4.3. Figure B.3 is a more detailed presentation of the elution of ethanol, showing that ethanol
elutes just before the C9 aromatics (indicated as A9 in the chromatograms).

Refe
the n

Key
X ot

ence can also be made to prEN/TR 15745 [9], which cites the research report on work ‘don
anufacturer’s manual for additional detailed chromatograms.
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Figure B.1 — Typical chromatogram of an automotive motor gasoline containing MTBE
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