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Foreword

ISO (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 commlttee International organlzatlons governmental and non- governmental in
liaison with h ¥y ptechnical
Commissio (IEC) on aII matters of electrotechnlcal standardlzatlon

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft Interndtional Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication @s an International Standard requires approval by at least 75 % of the member bodies casting|a vote.

Attention is @irawn to the possibility that some of the elements of this part of ISO 9377-may be the subjec} of patent
rights. ISO ghall not be held responsible for identifying any or all such patent rights.

International Standard [SO 9377-2 was prepared by Technical Committee ISO/TC 147, Water quality,
Subcommittge SC 2, Physical, chemical and biochemical methods.

ISO 9377 cqnsists of the following parts, under the general title Watep quality — Determination of hydrocarbon oil
index:

— Part 1: Method using solvent extraction and gravimetry
— Part 2: Method using solvent extraction and gas chromatography

Annexes A, B and C of this part of ISO 9377 are.for information only.

iv © SO 2000 — All rights reserved
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Water quality — Determination of hydrocarbon oil index —

Part 2:
Method using solvent extraction and gas chromatography

1 Scope
This part ¢
gas chron
plants and

f 1ISO 9377 specifies a method for the determination of the hydrocarbon oil index in waters
allows the determination of a hydrocarbon oil index in concentrations above 0,1 mg/l.
The methg

basis of th
oil contam

d is not applicable to the quantitative determination of the content of volatile mineral oil. How
e peak pattern of the gas chromatogram, certain qualitative informnation on the composition g
nation can be derived.
NOTE 1 For the determination of the mineral-oil content of soils and sediment, see ISO/TR 11046.

NOTE 2
higher val(

The mass concentration of animal and vegetable fat incthe test sample should not exceed 150 mg
es the adsorption capacity of the clean-up column packing'may not be sufficient.

NOTE 3
may occur

In the case of highly polluted waste water, espegially if containing a high amount of surfactants, a lo

2 Normative references

The following normative documents ¢ontain provisions which, through reference in this text, constitute
this part df 1ISO 9377. For dated referénces, subsequent amendments to, or revisions of, any of these

by means of

atography. The method is suitable for surface water, waste water and water from sewage treatment

ever, on the
f the mineral

I, because at

5S in recovery

provisions of
publications

do not apply. However, parties 0, agreements based on this part of ISO 9377 are encouraged to inyestigate the
possibility] of applying the most recent editions of the normative documents indicated below. For undated
referencesg, the latest editionyof the normative document referred to applies. Members of ISO and IEC maintain

registers ¢f currently valid.International Standards.
ISO 566713:1994, Water quality — Sampling — Part 3: Guidance on the preservation and handling of s

ISO 8466{1:1990, Water quality — Calibration and evaluation of analytical methods and estimation of
characteristies — Part 1: Statistical evaluation of the linear calibration function.

amples.

performance

3 Term and definition

For the purposes of this part of ISO 9377, the following term and definition applies.

© 1SO 2000 — All rights reserved
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3.1
hydrocarbo

n oil index by GC-FID

the sum of concentrations of compounds extractable with a hydrocarbon solvent, boiling point between 36 °C and
69 °C, not adsorbed on Florisill) and which may be chromatographed with retention times between those of
n-decane (C,gH»») and n-tetracontane (C,gHg»)

NOTE

substituted aromatic hydrocarbons.

4

Interferences

Substances complying with this definition are long-chain or branched aliphatic, alicyclic, aromatic or alkyl-

Compounds
interfere with

Surface-acti

5 Princi

The water sample is extracted with an extracting agent. Polar substances are removed by clean-up on F

purified aligy
(FID). The t

quantified at

calculated.
It is absoluts

It should be
marginal cof

6 Reage

All reagents

solutions shall be checked by carrying-out'a blank test.

6.1 Watel

Distilled wat
activated ca
6.2 Extra

Single hydrg

of low polarity (e.g. halogenated hydrocarbons) and high concentrations of polar subste
the determination.

e substances interfere with the extraction step.

Dle

ot is analysed by capillary chromatography using a non-polar_¢elumn and a flame ionizatio
tal peak area between n-decane and n-tetracontane is measured. The concentration of mi
ainst an external standard consisting of two specified mineral oils, and the hydrocarbon @

ly essential that the test described in this part of ISQ.9377 be carried out by suitably qualified

investigated whether and to what extent particular problems will require the specification of
ditions.
nts

shall be reagent grade andtsuitable for their specific purpose. The suitability of the rea

for the preparation ef selutions.

br, or water from\a“’generator of purified water capable of removing organic traces, for exan
bon, shall betused.

Cting agent.

carbon solvent or technical mixture of hydrocarbons, boiling range 36 °C to 69 °C.

lnces can

orisil. The
n detector
neral oil is
il index is

staff.

additional

jents and

ple using

In case of a change of extracting agent, repeatability tests are necessary.

6.3 Sodiu

6.4

m sulfate, anhydrous, Na,SOy,.

Magnesium sulfate heptahydrate, MgSO, - 7H,0.

1) Florisil is a trade name for a prepared diatomaceous substance, mainly consisting of anhydrous magnesium silicate. This
information is given for the convenience of users of this part of ISO 9377 and does not constitute an endorsement by I1SO of this

product.
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6.5 Mineral acid, e.g. hydrochloric acid , ¢(HCI) = 12 mol/l (p = 1,19 g/ml).

6.6 Acetone, C3HgO.

6.7 FlorisilY), grain size 150 pm to 250 um (60 mesh to 100 mesh), heated to 140 °C for 16 h and stored in a
desiccator.

6.8 Mixture of mineral oils.

6.8.1 Standard? mixture.

Weigh acgurately equal amounts of two different types (type A and type B, both containing no additives) of mineral
oil and add enough extraction solvent (6.11.2) to give a total hydrocarbon concentration of about 20.mg/ml.

Type A should show discrete peaks in the gas chromatogram. An example is diesel fuel without any a@lditives. See
EN 590 fgr further information. Type B should have a boiling range higher than that oftype A and [should have
unresolved signals in the gas chromatogram. An example of this type is a lubricant without any addifives, boiling
range 324 °C to 460 °C.

6.8.2 Chplibration mixture.

Prepare gt least five different calibration solutions by diluting aliquots of stahdard mixture (6.8.1) with t

solvent (6
0 (blg
Higher co

Store the
to six mor

683 O

Prepare g
exact con

NOTE
in acetone

Store the
6.9 Sta

Dissolve
(6.2) to gi

11.2). The following concentrations may be suitable:
nk), 0,2 mg/ml, 0,4 mg/ml, 0,6 mg/ml, 0,8 mg/ml and 10.mg/ml.
ncentrations may be advisable for other applications.

calibration mixture tightly sealed in a refrigerator (4 °C to 8 °C). The calibration mixtures are
ths.

uality Control (QC) standard.

standard solution according tg 6.8.1 in acetone (see 6.6) with a mass concentration of e.g. ]
Centration should be about a thousand times the desired application range.

When using a lubricant for QC, the stock solution is easily prepared in extracting agent (6.2), which is
labout tenfold before spiking the QC water.

solution tightly sealed in a refrigerator (4 °C to 8 °C). It is stable for up to six months.
hdard mixture of n-alkanes for system performance test.

n-alkapes with even carbon numbers (C,g, C4g and at least three further n-alkanes) in ext
ve-concentrations of approximately 50 pug/ml of the individual components. It may be necess

different

ne extraction

stable for up

L mg/ml. The

further diluted

acting agent
ary to use a

I\n:\r\f7 e.g hnpf:\nn’ for the first inllfinn; inthis case dilute this first solution with nvfrnrting a

ent (6.2).

Store the standard mixture tightly sealed in a refrigerator. It is stable for up to six months.

2) Standards are available from

Fachgruppe 1.2

Bundesanstalt fir Materialforschung und —priifung
Richard-Willstatter-Strasse 11

D-12489 Berlin, Germany

This information is given for the convenience of users of this part of ISO 9377 and does not constitute an endorsement by ISO
of these products.

© 1SO 2000
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NOTE 1  This solution is used to verify the suitability of the gas chromatographic system for the resolution of n-alkanes as
well as for the detector response.

NOTE 2  This solution is used to give information on the retention times of the n-alkanes to characterize the hydrocarbons in
the sample.

6.10 Reference compounds.

6.10.1 n-Decane, C1gHyo.

6.10.2 n-Tetracontane, CygHgo.

6.10.3 n-Efcosane, CygHyo.
6.11 Extragtion solvent containing reference compounds.
6.11.1 Extnaction solvent stock solution.

Dissolve 20 g of n-tetracontane (6.10.2) in extracting agent (6.2). Then add 20 pul of h-decane (6.10.1) jand dilute
with extracting agent to 1 000 ml.

Store the so|ution tightly sealed in a refrigerator. It is stable for up to six months.

NOTE nfTetracontane is only moderately soluble in the extracting agenti/Slight warming or treatment with |ultrasonics
accelerates the dissolution process.

6.11.2 Extraction solvent standard solution.

Immediately|prior to use, dilute the stock solution (see 6.11 2)with tenfold extracting agent.
6.12 Stearyl stearate test solution, C35H7,05.

Dissolve 200 mg of stearyl stearate in 100 ml of-extraction solvent standard solution (6.11.2).
NOTE This solution is used to check the efficiency of the clean-up procedure.

Store the so|ution tightly sealed in a refrigerator. It is stable for up to six months.

7 Appargtus
7.1 Usualllaboratoryiglassware

Clean all glassware by the usual procedures for this type of analysis and check for purity (measurement of blank). If
necessary, [inse the glassware with extracting agent (6.2) and re-check the blank.

7.2 Gas chromatograph, equipped with a non-discriminating injection system and a flame ionization detector.
7.3 Column for gas chromatography, fused silica, with one of the following stationary phases:

non-polar, immobilized 100 % dimethylpolysiloxane, or 95 % dimethyl-/5 % diphenylpolysiloxane, or modified
siloxane polymer

and typical dimensions:

length: 5mto30m
internal diameter: 0,25 mm to 0,53 mm
film thickness: 0,25 umto 1,2 um

4 © 1SO 2000 — All rights reserved
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For an example, see annex B.

It is recommended to use a precolumn (e.g. 2 m, 0,53 mm i.d., deactivated fused silica).

7.4 Data system, suitable for integrating the total area of the gas chromatogram and suitable for compensating

for 'colum

n bleeding' and for re-integrating after drawing a new baseline.

7.5 Sampling bottles, glass, with ground glass stopper, capacity 250 ml and 1 000 ml, or with screw cap, lined
with PTFE (polytetrafluoroethene).

The sampling bottle shall allow direct extraction from the bottle.

7.6 CerLtrifuge.

7.7 Centrifuge tubes, of capacity 100 ml, with suitable (screw)cap.

7.8 Mi

g

7.9 Clg

roseparator, for example see Figure A.2, or other suitable device for phase separation.

an-up columns, made from glass, with frit of sinter porosity 2, for examplé\see Figure A.1.

7.10 Kudlerna Danish apparatus, with a 250 ml flask or other suitable concentration apparatus,

evaporatd

7.11 Ma

8 Sam
Sampling

Fill the s4
at about 4

If necessq
Preservat,
humic sul

the sampl

NOTE
withdraw a

9 Prog

r with controlled vacuum.

jnetic stirrer with bar, of length suitable to ensure thorough/mixing.

pling and sample preservation

and storage shall be in accordance with 1ISO 5667-3.

°C and extract the sample as soon as-possible, but in any case within four days.

Iry, preserve the sample in the field by acidifying with mineral acid (6.5) to pH 2.

on of the sample in the field is recommended for surface and ground water samples. If a hig
stances is present in ground waters, indicated by a yellowish-brownish colour of the sample,

e should be avoided to_prevent the precipitation of humic acids at the specified pH.

If formation of emulsions or a concentration of animal and vegetable oils > 150 mg/l is expected, it i
Hditionally a smaller sample volume in a 250 ml sampling bottle.

edure

P.g. a rotary

mpling bottle (7.5) to approximately 90 %.with the sample, seal tightly and weigh (m,;). Keep the sample

h content of
acidifying of

5 advisable to

9.1 BI

1y 4
ITK TESL

Carry out blank tests with each series of tests in accordance with 9.3, including all reagents and glassware in the
same way as the samples.

9.2 Determination of the recovery

Determine the recovery at regular intervals, preferably in each series of tests, using 900 ml of water (6.1) to which
1,0 ml of the QC standard (6.8.3) has been added. Perform the test starting with 9.3 and calculate the recovery.
Ensure that the recovery is between 80 % and 110 %.

© 1SO 2000
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9.3 Extra

ction procedure

Cool the sample to about 10 °C, if necessary, to prevent losses of the extracting agent by volatilization.

Acidify the sample to pH 2 by adding mineral acid (6.5), if this has not been done in the field (see clause 8).

Add about 80 g of magnesium sulfate (6.4) per 900 ml of sample to avoid emulsions.

NOTE 1

The addition of magnesium sulfate is not necessary if samples are known not to form emulsions.

Add 50 ml of extraction solvent standard solution (6.11.2) and a magnetic stirrer bar, close the bottle and stir

vigorously fa
Remove the

Add enough
clean-up col

r 30 min on the magnetic stirrer (7.11).
stopper and replace it by the microseparator (7.8).

water (6.1) to allow withdrawal of the extracting-agent layer from the microsepatator, transf
Limn (7.9) and proceed according to 9.4.

When transferring the organic phase to the clean-up column, take care to avoid thé transfer of water g

incrust the g
pipette, or, v

urface of the sodium sulfate. It is recommended to transfer the organic’layer in several stef
hen using the microseparator (7.8) (Figure A.2), to position the meniscus below the cock.

In the case ¢f strong emulsions, centrifuge the extract as follows. Transferdhg extracting-agent phase tog

the emulsiorn
NOTE 2 C

Extraction b

9.4 Clean

Transfer the
covered with

NOTE 1
channels.

P

entrifugation for 10 min to 15 min is usually sufficient.

shaking may be adequate, but verify the efficiency:

-up procedure

extracting-agent phase (see 9.3) to a-small column (see Figure A.1) filled with 2 g of Florisi
a layer of 2 g of sodium sulfate (6-3).

e-rinsing of the column with a few. millilitres of extracting agent (6.2) can be useful to prevent the f

Let the extracting-agent phase, followed by an additional 10 ml of extracting agent (6.2), run through t

into a suitab
Rinse the cg
NOTE 2 O

Florisil during
testing of Flor

e concentration apparatus (7.10).
lumn with about. 20 ml of extracting agent (6.2).

ther procedures using the same amount of Florisil for cleaning the extract, e.g. shaking the total extract
30 minerra shaking apparatus, may be used as an alternative, provided the results are equivalent to
sil.

er it to the

1S this will
s using a

ether with

into a 100 ml centrifuge tube (7.7) and close the tube. Break¢the emulsion by centrifuging the extract.

(6.7) and

brmation of

e column

with 2 g of
the column

9.5 Concentration

Using the evaporation apparatus (7.10), concentrate the extract to a volume of approximately 6 ml.

Concentrate the extract further to slightly less than 1 ml using a gentle flow of nitrogen. Make up to a volume of
1,0 ml with extracting agent (6.2) or calculate the exact volume of the concentrated extract by weighing. Transfer

an aliquot of

NOTE

the final extract to a septum vial for gas chromatographic analysis.

Concentration of the extract to 1,0 ml may be omitted if a high hydrocarbon oil index is expected or if a large

quantity, e.g. 100 ul, of the partially or non-concentrated extract is injected by means of the so-called "large-volume injection

system".

© ISO 2000 — All rig
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When using a large-volume injection, it is necessary to bring the extract to a known volume, e.g. 50 ml or 100 ml
after treatment with Florisil. In this case the concentration of the calibration solution (6.8) and the calibration mixture
of n-alkanes (6.9) should be correspondingly lower.

Leave the empty sample bottle to drain for 5 min. Close the bottle with the cap used previously and determine its

mass (Imy) to an accuracy of 1 g.

9.6 Sui

tability testing of Florisil

Check the suitability of Florisil at regular intervals and each time a new batch of dried Florisil is used, as follows:

For this p

Perform t
to a voly
chromato
stearate S
the peak

not, activg

Irpose, use a test solution of stearyl stearate (6.12) and a calibration solution of mineral 0ilS(

he clean-up procedure (9.4) with 10 ml of the stearyl stearate solution, then add extracting a
me of 25 ml. Transfer an aliquot of the purified solution to a septum vial ‘and ana
jraphy (9.7). Measure the peak areas of stearyl stearate after Florisil treatment.\ Dilute 0,5
olution with extracting agent (6.11.2) to 25 ml and analyse by gas chromatography. Calculat

5.8).

jent (6.11.2)
yse by gas
ml of stearyl
b the ratio of

hreas for stearyl stearate in the treated and in the untreated solutions. This ‘ratio should be lg¢ss than 1. If

te the Florisil according to 6.7.

Perform the clean-up procedure (9.4) with 10 ml of 2 mg/ml calibration solution of mineral oils (6.

extraction
septum vi

solvent standard solution (6.11.2) to a volume of 25 ml. Transfer an aliquot of the purified s
Al and analyse by gas chromatography.

Determing this mineral oil recovery on the basis of the peak area.between C; to Cyq in the treated

and untre
with ampl
met, try a

9.7 Det
9.7.1 Ad
Select a
chromato
gas chron

(peak are
discriming

9.7.2 C4

9.7.2.1

For calibr

hted calibration solutions. It should be at least 80 %. Ifsthis criterion is not met, wash out the
e water and activate the Florisil as given in 6.7. Ifsthe repeated test shows again that the ¢
nother batch of Florisil with a different batch number.

ermination by gas chromatography

justing the gas chromatograph

capillary column with one Yof* the stationary phases specified (see 7.3 and annex
jraphic analysis. Adjust the"gas chromatograph until optimum separation is obtained. The
hatogram of the standard mixture of n-alkanes (6.9) shall be baseline-separated. The relati
a) of n-tetracontane (CypHgp) compared with n-eicosane (C,gH42) should be at least 0,8

tion of the injection.system is too high and the injection system shall be optimized or replaced.

llibration

General

htion a distinction is made between initial calibration, working calibration and checking of the

calibratior

B), then add
blution into a

with Florisil)
Florisil batch
iterion is not

B) for gas
peaks in the
ve response
. If not, the

alidity of the

corva  Initial calihratinn datarminac tha vwarlkina ranaa and tha linaaritn of tha calihekg
U e—Hita—GCatpnatonl—aeeHies— e Wohdhg—tange—aha—tne—heaHty—o+—tHe—catbta

ion function

according to ISO 8466-1. Perform this calibration when the apparatus is used for the first time.

In the next step establish the final working range and perform the routine calibration. Repeat this calibration after
maintenance (e.g. replacement of the capillary column), after repair of the gas chromatographic systems, and in
case the system has not been in use for a longer period of time, or if the validity criteria cannot be met. Check the
validity of the initial calibration with each series of samples to be analysed.

Correct all chromatograms for column bleeding. For this purpose run blank chromatograms (chromatograms with
solvent only) and use these for baseline correction.

© 1SO 2000 — All rights reserved
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9.7.22 In

itial calibration

Establish the preliminary working range by analysing at least five dilutions of the calibration standard mixture (6.8).
Test for linearity in accordance with 1ISO 8466-1.

9.7.2.3

Routine calibration

After examining the final working range, analyse a minimum of five dilutions of the standard calibration mixture
(6.8). Calculate a calibration function by linear regression analysis of the corrected peak areas. The actual

sensitivity of

the method may be estimated from the calculated regression function.

9724 C
Check the v
one standar
and 80 % o
working cali
accordance

For large bg

heck of the validity of the calibration function

hlidity of the calibration function from the routine calibration with each batch of samples by 3
] solution after every ten samples. The concentration of this standard solution shall lie betw
the working range. Make sure that the individual results do not deviate by mere than 1(
pration line. If this criterion is met, assume the calibration to be valid> If not, rec
with 9.7.2.3.

tches of samples the number of analyses of the standard solution,may be reduced, provid

least three measurements are obtained for calculating the mean result.

9.7.3 Mea

Measure thg

burement

sample, the calibration solutions and the blank solutiontinthe gas chromatograph.

At regular intervals record a gas chromatogram (blank chromatogram) by injecting extracting agent

analyse und
of the chrom

NOTE Al

9.7.4 Integ

br the same conditions as for the sample. Use a-chromatogram of extracting agent to correct
atograms of the samples.

h increase in “column bleeding” may indicate contamination of the injection system or the column.

ration parameters

Integrate th

gas chromatogram between:h-decane (CigH,o) and n-tetracontane (CygHgy). Start the i

just after thel n-decane peak at the signaHevel in front of the solvent peak (S in Figure B.3). End the inted
before the |beginning of the n-tetracontane peak on the same signal level (E in Figure B.3).
chromatogrdms visually to ensuré-correct integration. Draw a straight line from S to E. Mark the beginnin

of the integr
NOTE 1 F

The presen

tion on the chromategram.
br examples of'chromatograms, see annex B.

e of peaks between solvent peak and n-decane indicates that the sample probably con

boiling, volatile hydrocarbons. This should be mentioned in the test report.

nalysis of
een 40 %
% of the
hlibrate in

ed that at

(6.2) and
the areas

ntegration
ration just
Check all
j and end

tains low-

tater than

Discrete peé

[l H a1 l £t [N L il Al £+l I +. L + £ 1
RNo Ul AT TILTTAaoTU 1TVET UT T DaostThiT dt Ui1C TITu Ul T Luinuriatoyrartt (TCtTTiiaort eyl

that of n-tetracontane) indicate that the sample probably contains hydrocarbons with a high boiling point. This

should be m

NOTE 2

entioned in the test report.

The range of the carbon numbers of n-alkanes present in the sample is determined by comparing the gas

chromatogram of the sample extract with that of n-alkane standard solution (6.9). The corresponding boiling range can be
derived from annex C.
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9.8 Calculation

Calculate the hydrocarbon oil index using the equation:
_(Au=b)fVew
o a(m-my)
where
p is the hydrocarbon oil index, in milligrams per litre;
a s the slope of calibration function, in litres per milligram;
An |s the integrated peak area of the sample extract, in instrument-dependent units;
f s any dilution factor of the sample extract;
my  |s the mass of the filled sampling bottle, in grams;
my  |s the mass of the empty sample bottle, in grams;
w |s the density of the water sample, in grams per millilitre (for freshdwater 1,00 g/ml may be uss
V  |s the volume of the final extract, in millilitres;
b s the intercept of the y-axis in instrument-dependent units.

9.9 Expression of results

Express t
figures.

EXAMPLE
Hydrocarb
Hydrocarb

10 Test report

The testr

a) identi

b) the hydrocarbon oil index, in milligrams per litre;

c) anyp

d) anya

ne concentration of mineral oil in water ag.hydrocarbon oil index, in milligrams per litre, to ty

[92)

bn oil index 15 mgl/l

bn oil index 2,9 mg/l

bport shall refér to this part of ISO 9377 and contain the following details:

y of thetsample;

eculiarities observed during the test;

ctions not specified in this part of ISO 9377 which may have influenced the result.

In addition, the following qualitative information can be provided in the test report:

1)

d);

o significant

e) the boiling range of the mineral oil detected on the basis of the relative retention time versus the boiling point of
the calibration mixture of n-alkanes;

fy anyp

g) anyp

© 1SO 2000

resence of volatile hydrocarbons;

resence of hydrocarbons with a high boiling point.
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11 Precision

An interlaboratory trial, carried out in summer 1999, resulted in the values given in Table 1.

Table 1 — Precision data

Sample No. L n NAP X Xsoll WFR SR CVgr S CV,
% mg/l mg/l % mg/l % mg/l %
1 35 127 15,3 3,04 2,99 101,62 0,291 9,6 0,092 3,0
2 35 134 136 057 0,70 820 0192 335 0037 6,5
3 38 142 10,1 3,61 4,00 90,3P 0,763 211 0,220 5,8
4 41 156 0,6 0,74 1,04 71,1¢ 0,300 40,5 0,305 14,1
L is the ngmber of laboratories after elimination of outliers;
n is the nymber of results after elimination of outliers;

NAP are the putliers;

X is the tofal mean of all results free from outliers;
Xsou IS the trgie value;

WFR s the reovery rate;

SR is the reproducibility standard deviation;

CVg s the reproducibility coefficient of variation;

S is the repeatability standard deviation;

CV, s the repeatability coefficient of variation.

a8 Two participants in the interlaboratory trial had problems with the quality.@fpetroleum ether.
b The sampld contained surfactants in a concentration exceeding the_hydrocarbons by tenfold.

¢ The sampldg contained a high concentration of C;, methyl ester

10 © 1SO 2000 — All rights reserved
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Annex A
(informative)

Example of a column and a microseparator

Dimensions in millimetres

NSTL,572Z5

Nl

o |

¢ 22 x 18 | 7
!
|
I
2 .
\a
| =
|
|
® 9 x 15
Key
1 Glass|bulb

2 FritteT glassfilter

Figure A.1 — Example of a column
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Key
1

12

Spindle

Dimensions in millimetres

topcock, PTFE

NSM/Bj'_!_/ -
N
_ _'_L\
! .
A ¢|zo ¢|32 =
A
{40 min.
| LNST9,
il 54 - PTFE
2 : TL ) | s
| B el
' NS1()/jir
—
~
s
M
=

Figure A.2 — Example of a microseparator
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Annex B
(informative)

Examples of gas chromatograms of mineral oil standard and water samples

The gas chromatograms have been recorded under the following conditions:

Injection teehniegte: programmettemperatare-vapotrization-PHH
Injection temperature: 50 °C to 300 °C

Injection olume: 1l

Column lgngth: 30m

Column internal diameter: 0,25 mm

Liquid phase: DB 5 MS

Film thickhess: 0,25 pym

Pre-colunpn: deactivated fused silica capillary

Carrier ggs: hydrogen

Carrier ggs pressure: 0,8 bar

Oven temperature programme:

Detector:

Detector temperature:

Make-up
Make-up

© 1SO 2000

40 °C for 5 min, 10 °C/min to 300 °C, 300 °C for 20 min

flame ionization detector

300 °C
has: nitrogen
has flow: 25 ml
— All rights reserved

13


https://standardsiso.com/api/?name=d9dc7345f5df4573ec06f40a933a6c56

ISO 9377-2:2000(E)

| Lo £
| ©E
E B [}
; £
N =T B =
w L
L o
o)
=)
—o
0
<
=)
<
| w
™
] i
f L
-
o
3 &
§ L
l L
%
E L
=, r
N7 ©
= B
=
_,:—j [
‘i?.j L
— I
¥ =)
- &N
= L
10
L
-
=)
Q
)
‘\HT‘\!H]\ H“HHH\\HW!!HH HH‘H\“\H\H!‘F!H\H‘H\IH\\‘ o
< o~ o o) © = o o
o o o
o o o ® 3 st ® 3
aouepuNgy

Key
1 n-Decane
2 n-Tetracontane

Figure B.1 — Gas chromatogram of a standard solution (0,5 mg/l)
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Figure B.2 — Gas chromatogram of a surface water contaminated with fuel oil
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