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METHOD

INTRODUCTION

This NORDTEST oil spill identification system is a procedure
for identifying waterborne oils. The procedure gives recommendations for sampling, transport, storage and analysis of
oil samples and reporting from the laboratory in the case of
an oil spill. The aim of the procedure is to provide proper
court evidence in the event of prosecution of an offender. Conclusions from analyses will not, however, on their own identify
the offender, but are important as parts of the legal process.
The recommended procedure is also intended to form the
common basis of the national identification system in each
of the Nordic countries.
This NORDTEST procedure is derived from the last few years’
scientific work on chemical analysis of oils. The techniques
of oil analysis have improved considerably since the first
NORDTEST Chem 001 identification method was launched
in 1983. This is reflected by considerable changes in methods
of oil analysis since then. Gas chromatography combined with
mass spectrometry analysis (GC/MS) has proved particularly useful for oil identification, compared, for example, with
determinations of sulphur, nickel and vanadium.
The GC/MS method presented here has been developed to
recognise and take into account the impact of weathering on
the identification process. Compounds analysed for are common to most types of oil. These compounds are either unaffected or affected in a predictable manner by weathering.
Five laboratories, authorised by the environmental authorities
in the Nordic countries, have taken part in the development
of the method over the past three years. Intercalibration tests
have also been performed. Recommendations for the specific
laboratory procedures are given here.
Following this procedure, identification in the laboratory starts
with a screening of all relevant samples, using a well-known
gas chromatography technique (GC/FID). If oil samples with
possible identity are found, the identification is completed with
the GC/MS method. One of the advantages of the GC/MS
method is that very small volumes of oil are needed for reliable
determination of identity.
Proper sampling and sample handling procedures should be
applied to support the identification process. The GC/MS
method can cope with weathering, but the results of the
analysis should preferably be as convincing as possible to
the court. This NORDTEST procedure will therefore give recommendations on the best possible procedures for sampling
and sample handling. If the procedures described in this
document are followed, the possibility of misinterpreting the
chemical analysis owing to weathering, including contamination or unverified handling of the oil samples, is minimised.
It is important to maintain a chain of custody, meaning that
only authorised personnel should be responsible for the
sampling and have access to the samples until the identification process has been concluded. Authorised personnel
in this context should be police authorities, maritime surveyors,
employees of the environmental authorities or personnel
specially appointed by the authorities. When sampling from
inside a ship, authorised and trained personnel are crucial
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because of the very complicated system of tanks and pipe.
lines. The chain of custody should be maintained during
sampling, storage, transport and general handling of the
samples to ensure that damage to or mixing of the samples
is avoided.
The procedure recommended in this document is at present
the presumed optimal procedure for an oil identification
system. If this procedure is followed, the results given by
the Nordic laboratories will be reliable and comparable. The
GC/MS method is not influenced by minor alterations in the
sampling or handling techniques, nor is the GC/MS technique
limited to the parameters listed here. However, whenever
possible, the procedures should be followed to avoid, as far
as possible, the polluter being given the benefit of the doubt.
One important aim of this procedure has been to make it
flexible in order to foresee development in this field in the
years ahead. If future research reveals other ions or more
efficient parameters, the procedure will require only minor
changes in order for the new information to be used.

1

SCOPE

The purpose of this NORDTEST Oil Spill Identification system
is to establish identity or non-identity of a sample taken from
a spill with samples taken from suspected sources. The systern contains recommended methods for sample collection
handling and analysis. The samples in question are described
by a variety of parameters. Identity or non-identity is established solely by comparing the analytical results, but any
other relevant information that could identify the source should
be evaluated in the report. The identification system is
applicable to petroleum oils and the analytical results are
intended to be used as evidence in court.
This system may involve hazardous materials, operations and
equipment. It is not intended to address all the safety problems
associated with its use. It is the responsibility of whoever uses
this identification system to consult and establish appropriate
safety and health practices and determine the applicability
of regulatory limitations prior to use.

2

FIELD OF APPLICATION

This identification system is applicable to oil samples of petroleum origin containing significant amounts of hydrocarbons
with boiling points above 200 °C. Examples are crude oil, fuel
oil, lubricating oil and mixtures such as bilge oil and tank
washings. The required sample volume is very small.
The use of this identification system requires that spill samples
and samples taken from suspected sources be compared.
When samples from suspected sources are not available, the
system may be used to characterise the spill sample. Administrative efforts may then be made to find the source
responsible.
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3
DEFINITIONS
Bilge water: a mixture including water and oil collected in
the bilge of the machinery space in a ship as a result of leakage,
drainage, etc.
Chain of custody: the line of actions taken for a sample from
spill to court for safe surveillance and keeping, so that the
sample cannot be tampered with or altered accidentally.
Deck log book: full nautical and cargo handling record of
a ship’s voyage, written up at the end of each watch by the
officer in charge.
Engine log book: a book in which all particulars relating to
the operation of the propelling and auxiliary machinery are
entered by the engineers in charge.
Identity: where all differences between two samples are
caused by weathering.
Log book: a ship’s journal or tabulated summary of the
performance of the vessel, her engines and other daily events,
entered by the master according to the law.
Oil record book: a book in which all operations concerning
oil or oily mixtures are entered, compulsory on oil tankers
of 150 GRT and over, and on other ships of 400 GRT and
over.
Slop: mixture of water and oil residues from cargo tanks in
oil tankers that may contain oil/water emulsions, wax, sediments and other tank residues.
Sludge: deposits, generally from the purification of fuel and
lubrication oils, consisting of mixtures including oil, wax, sand
and water.
Tank washings: tank washing water containing cargo tank
residues including oil, wax, sediment and other foreign matter
such as tank cleaning chemicals.
Weathering: all changes in oil composition which take place
after the spillage, including evaporation, dissolution, oxidation,
biological decomposition, contamination, etc.

4

SAMPLING PROCEDURES

4.1 General
Sampling procedures and other recommendations in connection with sampling are briefly described in this chapter.
The information given is designed to assist the sample
collector in obtaining samples which may be used for identifying oil spills.
The recommendations do not contain details relating to all
types of spill situation, but should merely be regarded as
general guidelines. However, by following these guidelines
it should be possible to collect and provide legally valid
samples that can help the authorities to determine the source
responsible for the spill.
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4.2

Main types of sample

The following main types of oil or oily mixture may occur at
spill sites and suspected sources.
- Oil, oily water, heavily emulsified oil, tar balls or lumps
on the water surface
- Mixtures of oil and sorbents or other materials which are
soaked with oil
- Mixtures of oil and foreign materials on beaches
- Oiled animals on the water surface or on beaches
- Neat oil in ships, offshore constructions or land facilities
- Oily water in bilges and slop tanks on board ships
- Oily sludge in sludge tanks on board ships

4.3 Sample contamination
It is important to take precautions in order to prevent contamination of samples with traces of other oils. Disposable
gloves should be used to reduce the risks of sample contamination. These gloves are to be used once and then discarded. The sampling equipment should also, as far as
possible, be disposable and discarded afterwards. If the
equipment is to be re-used, it must be carefully cleaned and
stored in a clean condition.

4.4 Sample volume
In general, the collector should take samples from the heaviest
oil accumulations. Each sample should contain 10 - 100 ml
of oil whenever this can be achieved. When oil from suspected
sources is sampled, this requirement is usually easy to fulfil.
However, the analyses require smaller volumes of oil. Even
extremely small amounts of oil should be considered for
laboratory examination.
When samples are collected from very thin oil films on the
water surface, it may sometimes be difficult to acquire even
visible traces of oil in the sample. In such case the sample
apparently consists of pure water. It must be emphasised that
even such “water samples” with a sheen or a smell of oil may
be useful for laboratory analysis.

4.5 Number of samples
It is essential that all possible sources of a spill be sampled
in order to determine responsibility. It is also important that
the samples be collected as soon as possible after the spill.
If the correct source sample is not obtained shortly after the
spillage, it may be impossible to obtain a relevant sample
at a later date. This will render the analyses of the spill samples
useless with respect to the determination of the source
responsible for the spill.
It is sufficient to take only one sample from each sampling
point on board ship or in the offshore or land-based installation.
If necessary for administrative reasons, more than one sample
may be taken from each point.

NORDTEST

It is advisable to collect several samples in the spill area. Even
in small spills at least two samples should be taken. In larger
spills, the distances between the sampling positions should
be decided for documentation of the total range and distribution
of the spill.
For documentation of other illegal discharges in the spill area,
samples should be taken as frequently as appropriate.
Reference samples (blanks) should also be collected from
background environments (water, beach, etc.) whenever
relevant, in order to determine whether the spilled oil has
been contaminated by an earlier spill or other organic material.

4.6 Custody of samples
It is important that a complete chain of custody be maintained. This requires careful container and lid markings, container labelling and report writing. The samples must be kept
under strict control from the time of initial sampling until final
conclusion of the case.
The concept of custody comprises strict surveillance or
keeping of the samples. A sample may be considered to be
in a person’s custody or possession if the person keeps it
under surveillance or under lock and key where it cannot be
tampered with. The person should be authorised and may
be the individual who collects the sample or the one to whom
it is duly transferred.

4.7 Sample containers
The following type of container for sampling, transport and
storage is recommended: a 250 ml glass bottle with a wide
opening (at least 5 cm in diameter) and polyethylene screw
cap lined with teflon or aluminium foil. The bottle and the lid
should have the same serial number in order to prevent
intermixing of lids which could cause sample contamination.
The container is sealed in order to prevent unauthorised
access to the sample during transport to the laboratory.
Plastic sample containers should be avoided because components from the plastic material may migrate into the oil and
interfere with the analysis. However, if only plastic containers,
or even bags, are available, it is still better to use these than
to obtain no samples at all.

4.8 Sample information
All samples which are collected should be clearly marked to
avoid sample confusion. The sample number follows the
sample throughout the entire handling.
When samples are taken, the following information should
be reported:
1)
2)
3)
4)
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Sample number
Date and time of sampling
Detailed information giving location of sampling
Wind direction and velocity, temperature of air and water

5) Method of sampling (sectio ns 4.9-4.10)
6) Description of sample (“heavy viscous”, “oil lumps”, ‘water
with oil sheen”, etc.)
7) All observations of extraordinary sampling circumstances
8) Name, address and telephone number of responsible
sample collector
9) Signatures
At least items 1, 2, 3 and 8 should be reported on the sample
label.
The sampling report form should preferably be of a waterrepellent quality, and a pen with water-resistant ink should
be used.

.

4.9 Spill sampling
4.9.1 COLLECTION OF SAMPLES FROM THE
WATER SURFACE
Oil spills on the water surface should be sampled at several
sites in the slick or in the polluted area to achieve a representative collection of samples. As an oil slick on the water
surface is normally fairly heterogeneous, the sampling should
be concentrated on the thickest parts.
In order to document dissolution and evaporation of the spill,
sampling of thinner films should also be considered. This is
important when the oil has congregated into balls or lumps.
When waterborne spills are available for sampling, hours or
even days after the actual spillage, they normally have a
thickness of only a few microns. On such occasions it is difficult
to obtain proper samples without suitable devices and
techniques. Three different sampling methods are suggested
below.
When thin oil films are sampled, only very small amounts of
oil are obtained. It is therefore very important to avoid contamination by other oils. Such oils may originate from cooling
water and can adhere to the hull of the sampling vessel. Even
traces of lubricating oil or fuel oil can ruin samples.
Surface waters of harbours and river outlets may contain
evident traces of petroleum. When spills in such waters are
sampled it is important to take blank samples from the water
as well.
When an operation to combat an oil spill continues for more
than one day, samples should be taken each day in order
to document weathering and the possible fate of escaping
oil.
METHOD A: wide-mouthed glass jars, also used as containers for the samples, or teflon or aluminium buckets, can
often be used to skim oil off the water surface. One useful
refinement of the skimming technique involves the use of a
bucket with small holes in the bottom a stainless
steel sieve allowing much of the water to drain away from
the oil. After drainage of water, the skimming technique may
be repeated several times to increase the amount of oil in
the bucket. Finally, the oil may be transferred to the sample
container by means of a stainless-steel or teflon scraper used
to scrape the sides of the bucket.

>
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METHOD B: skimming off oil from the water surface can be
performed using a conical teflon bag. The bag is attached
to a metal ring, which may be fitted to a pole. The bottom
end of the bag is cut, giving a hole of approximately 1-2 cm
in diameter. By repeated skimming and drainage of water,
enough oil may be collected in the bag. When all the water
has been drained off, the oil is permitted to flow into the sample
container, held under the lower opening of the bag. Highviscosity oils or oil lumps may be transferred mechanically
to the sample container.
METHOD C: one approach, which is suitable for sampling
very thin oil layers or oil present in small isolated globules,
is to use a sorbent sheet made of teflon or teflon-coated glass
fibres. The sheet absorbs the oil and repels the water. The
oily sheet can be placed directly in the sample container after
absorbing oil for a few minutes on the water surface. The
sheet can also be moved along the water surface to allow
better sorption of oil. Blank sorbent sheets should be available
for the laboratory as blind references.
As regards the above methods, A, B and C, see also
ANNEX 1 - Checklist for spill sampling.

4.9.2 COLLECTION OF SAMPLES FROM
BEACHES
Sampling from beaches and rocks is simplified by the relatively
easy access to the oil. The distribution of oil in the total
contaminated shore area should be documented by several
samples.
Oil may be scraped off and placed directly in the sample
container. If it is inconvenient to scrape stones, pebbles, seaweed or other material, entire specimens may be placed in
the container.
Earlier oil spills, tar balls or other sources of petroleum on
the beach must be carefully observed in order to avoid contamination of the samples. Blank samples should be taken
if considered necessary. This is especially important when
oil from impregnated wood, e.g. pier poles, is sampled.
See also ANNEX 1 - Checklist for spill sampling.

4.9.3 OBTAINING SAMPLES FROM OILED
ANIMALS
Oil on sea birds or marine mammals can be difficult to remove
mechanically. Since it is inconvenient to transport a dead
animal to the laboratory, contaminated feathers, wings or fur
should be collected in a sample container.
Registration of dead birds or marine mammals contaminated
by oil is often of interest to laboratories not involved in oil
identification. For a closer investigation, it may be necessary
to transport the dead specimen to the laboratory. The
appropriate person should be contacted beforehand to ensure proper handling of the specimen. The dead animal or
parts of it may be placed in plastic bags, which are sealed
and properly labelled with information on the date, position
and all other relevant data (see e.g. section 4.8). Samples
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containing large amounts of biological material should be
frozen to avoid further decomposition. Oil samples taken from
such specimens are sometimes sent to other laboratories for
identification. If so, detailed information concerning all possible
contaminating materials should be furnished.
See also ANNEX 1 - Checklist for spill sampling.

4.10 Obtaining samples from ships and other
suspected sources
For sampling on board ships, the following documents may
give valuable information.
Drawings such as the “tank plan”, “capacity plan” and “air,
filling and sounding pipes” are kept on board. They show the
positions and capacities of the different tanks and normally
also indicate what types of oil are carried therein.
The oil record book, log book, deck log book and engine log
book normally contain information about types (grades) of oils
carried in different tanks as well as information about
operations which could lead to an oil discharge. The log book
may be based on a scrap or rough log book which also is
of legal evidence.
When it has been decided where samples should be taken,
one of the following methods may be used.
-Draining directly from tanks located above the double
bottom or from the various piping systems.
-Taking samples from bilge wells with a bucket.
-Taking samples through manholes or sounding openings.
All tanks are fitted with manholes. It is often difficult to
open these holes, but this is sometimes the only way to
obtain a sample from a tank.
A sampler for tanks may be a glass test-tube placed inside
a heavy steel tube capable of sinking even in high-viscosity
oils. The steel tube should be constructed with an asymmetric
end that ensures that it lies horizontal when touching the tank
bottom. This is particularly convenient when samples are taken
in a nearly empty tank where it is difficult to obtain a reasonable
sample volume. When raising the sampler, the oil should be
contained in the test-tube, which should afterwards be removed and sealed.
When samples of heavy oil residues are taken in sludge tanks
or at the bottom of bunker tanks, the viscosity of the oil may
be so high that it will hardly enter the glass test-tube. In this
case another sampler designed as a brush or equipped with
lamellas may be used. The sampler and its outer cover should
be sent for analysis.
Owing to the risk of electrostatic charges, sampling in tanks
containing flammable gases must be carried out by using only
a sampler hanging on a string of natural material, not a
synthetic one.
Samples should be taken at the upper, middle and bottom
levels of the oil in the tank.
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When oil in sludge tanks and bilges is sampled, particular
attention should be paid to the fact that the oil may not be
homogeneously distributed.
Two checklists, for sampling cargo oil systems and machinery
spaces respectively, are shown in ANNEXES 2 and 3. As
the designs of ships vary considerably, the checklists are only
to be regarded as guidance. The design of the actual ship
must always be considered when determining appropriate
positions for sampling. A more comprehensive discussion on
sampling may be found in ref. 8.28.
Sampling from other suspected sources such as offshore and
land-based installations is sometimes needed. Descriptions
of sampling in these cases are not given here. However, much
of what has been said above concerning ships should also
apply to these types of source.

4.11 Transport and storage of samples
The sealed sample container should be transported to an
authorised laboratory as quickly as possible, maintaining a
chain of custody. It is also necessary to comply with any safety
regulations applying to the transport of oils. Before dispatch,
it is advisable to verify that sufficient space has been allowed
for expansion of the sample. In order to prevent damage,
containers should be adequately protected during transport.
Containers should be packed in oil-sorbent material to avoid
contamination in the event of damage. Whenever oil samples
are stored, they should be kept locked up in darkness at a
maximum temperature of +4 °C until the spill case is finally
settled.
5

ANALYTICAL METHODS

5.1 General
The identification system presented here is based on two
analytical methods. By gas chromatography (GC) using a
nonpolar column and a flame-ionisation detector (FID), the
boiling range and quantitative distribution of the hydrocarbons
in the oil sample are illustrated. Using the same gas chromatographic separation technique as above and a mass
spectrometer (MS) as a detector, some specially selected
hydrocarbons and hetero compounds are analysed for and
a more detailed description of the oil is obtained.
All data from the two methods are used to compare spill
samples with samples taken from suspected sources, as
outlined in section 5.2. If significant differences are found at
any stage in the identification process, the conclusion will be
non-identity. A significant difference between two samples
is a difference not caused by analytical inaccuracy or
weathering. It will then only be concluded that identity exists
when all data from the two methods have been compared
and no such differences have been found.
The compounds analysed for in these methods differ in their
susceptibility to weathering. However, the influence of
weathering on the different compounds is predictable. This
fact offers ways and means to ascertain whether an observed
difference should be regarded as significant or not.
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The groups of components measured by this method are
selected in such a way that it will normally be possible to
find components which are more sensitive, and components
which are less sensitive, to the suspected weathering process.
When this identification system is used, all samples requiring
comparison should be run on the same instrument, using the
same analytical instrumental parameters, columns and, if
possible, batches of solvents and other chemicals.

5.2 Decision chart
The discussion in section 5.1 is reflected in the decision chart
on page 7.
In the event of non-identity, it is possible to stop the analytical
procedure as soon as significant differences are confirmed.
This will save time and resources in cases where the suspected source cannot be responsible for the pollution.
However, in the event of identity, the full procedure has been
performed and will provide extensive documentation.
The first level is a screening by gas chromatography (GC/
FID), which gives a good impression of the distribution of the
main components in the oils. In most cases this screening
will be sufficient to eliminate most of the oils as potential
sources of the pollution. Normally, it is only necessary to
continue with a few samples for the more expensive and timeconsuming GC/MS-analysis.
The second level is a GC/MS analysis which measures 29
isomer intervals for selected component types. Each of these
intervals functions as a “fingerprint” of the sample and, apart
from changes due to weathering and analytical inaccuracy,
the plots should show exactly the same pattern if the oils are
identical. The theory underlying this procedure and a discussion of the physical parameters are given in more detail
in ref. 8.35.
The third level, the weathering check, is a way of representing
the data measured in order to ascertain whether an observed
difference between the samples compared is significant or
not.
A more detailed description and documentation of the second
and third levels may be found in refs. 8.35 and 8.36.

5.3

Visual examination of samples

The visual appearance and characteristics of the samples,
such as their colour, viscosity and content of free water and
debris are noted and reported. Wood, fabric, feathers and
other debris should be removed from the sample with a pair
of tweezers and noted in the report.

5.4 Sample preparation
The same sample preparation procedures should be followed
for both GC/FID and GC/MS analyses. The sample should
be dissolved in a suitable solvent (e.g. CCI 4 or CH 2CI 2) in
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LEVEL 3:
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\

I

\

IDENTITY

ON-IDENTITY 4
J

NT CHEM 001 8

NORDTEST METHOD

a 2%-5% concentration. Samples consisting of an oil/water
mixture should be extracted with CH 2CI 2. If necessary, the
sample should be purified by adsorption chromatography. An example of a sample preparation procedure is given
in ANNEX 4.

5.5 Selected ions

Some oils, especially refined products, contain only components within a certain distillation range. In such cases, ions
which are measured only outside this range may be disregarded.
To improve accuracy it is recommended that each sample
from a suspected source be run in the following sequence
for each descriptor.
Run
1
2
3

The. following ions have been selected according to the
guidelines given in ref. 8.35.
m/z

Component type

183.21

alkanes and acyclic
isoprenoids
113.13 alkanes
177.16 norhopanes
191.18 hopanes
205.20 methyl hopanes
208.22 bicyclonaphthalenes
217.20 14α (H) steranes
218.20
253.20
231.12
156.09
170.11
184.13
178.08
192.09
206.11
220.13
184.03
198.05
212.07
226.08

14β (H) steranes
monoaromatic steranes
triaromatic steranes
C2-naphthalenes
C3-naphthalenes
C4-naphthalenes
phenanthrene, anthracene
C1-phenanthrenes
C2-phenanthrenes
C3-phenanthrenes
dibenzothiophene
C1-dibenzothiophenes
C2-dibenzothiophenes
C3-dibenzothiophenes

Cx interval
whole interval
whole
13-17,
13-17,
13-17,
13-16
16-25,

interval
17-27, 27-36
17-27, 27-36
17-27, 27-36
26-32

14-17, 18-25, 26-32
18-32
18-25, 28-33
13-15
14-16
15-17
16-20
17-19
19-21
19-22
16-18
17-19
17-20
19-22

The numbers to the right represent the intervals where the
isomer pattern from the component types should be plotted.
The numbers refer to the retention times of the n-alkanes with
the carbon numbers indicated.
The numbers 13-17 stand for the retention interval from tridecane (n-C13) to heptadecane (n-C17). If the n-alkanes are
used in this way, it will be possible to replicate the plot interval
exactly, independent of the equipment status. Boiling points
of n-alkanes are given in ANNEX 5.
It is important to keep the total scan time below one second
in order to obtain acceptable peak shapes. Furthermore, it
is recommended to divide the ions into four groups which
should be measured in separate runs. The groups should be
measured under similar conditions, and should also contain
one common ion (183.21 or 191.18 in cases of absence of
n-alkanes) in order to make comparisons between the groups
possible. An example is given in ANNEX 6.

Sample
suspected source
spill
suspected source

The results from run 2 should be compared with the average
results of run 1 and run 3. Run 1 and run 3 are made on
the same analytical sample. Differences between these two
runs reflect analytical inaccuracy.
Before final conclusions are drawn from the PW-diagram
(6.2.3 Weathering check), a similar calculation should be
performed for run 3 against run 1. Any deviation from the
100% line is in this case caused by analytical inaccuracy.
It is obvious that no such value from run 2 (spill sample) falling
between the values from run 1 and run 3 can reflect a significant
difference between the samples compared.

5.6 Analytical instrumental parameters
* GC/FID
GC/FID analysis should be carried out using a capillary column
GC with an on column, split or splitless injector. A nonpolar,
cross-linked fused silica capillary column should be employed.
The GC oven should be temperature-programmed, e.g. 4-8
°C/min up to at least 280 °C. The GC should be equipped
with a FID. All flow and temperature parameters should be
optimised according to instrument specifications and laboratory procedures. An example of suitable GC/FID parameters
is given in ANNEX 7.

* GC/MS

The GC should be connected to a MS operating in the electron
impact ionisation mode. Both low resolution quadrupole instruments and high resolution sector instruments can be employed. The MS should be calibrated to operate in the selected
ion monitoring mode. An example of GC/MS parameters is
given in ANNEX 7.

6

EVALUATION AND PRESENTATION

6.1

Weathering

6.1.1 GENERAL
One of the critical steps in the identification procedure is to
decide whether or not a given change is caused by weathering.
ln this respect, the principles outlined in the following are
useful.

.

NORDTEST

METHOD

NT CHEM 001 9

Oil is often subdivided as follows.
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In this method components from all groups, except the
asphaltenes, are used. The groups represent components with
different chemical properties, and will be affected by weathering to a varying degree.

600

Weathering can be subdivided into the following main processes.
- Evaporation
- Dissolution
- Biodegradation
- Chemical alteration (e.g. oxidation, photo-oxidation, polymerisation)
- Contamination

100

The very large surface of an oil film means that evaporation
and dissolution are normally the predominant weathering processes affecting waterborne oil spills.
In general, there is one group of components which is highly
resistant to all weathering processes. These are the highboiling saturated hydrocarbons. Most of the compounds used
in this method belong to this group.
6.1.2 EVAPORATION
Evaporation removes components from the low-boiling range
in all groups. This can be seen as a front-end bias in both
the GC/FID chromatograms and in some of the GC/MS
fragmentograms.
Figs. 1 and 2 illustrate the front-end bias caused by evaporation measured by GC/FID.
If a change is caused by evaporation, the following two criteria
must be fulfilled.
1. The concentration of low-boiling compounds is lower in
the spill sample than in the sample taken from a suspected
source.
2 . In the case of compounds with otherwise similar weathering characteristics, the decrease in concentration is always
more pronounced in those compounds with lower boiling
points.
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Fig. 2.

6.1.3 DISSOLUTION
Dissolution will remove components according to their solubilities in water:
hetero compounds > aromatic hydrocarbons > saturated
hydrocarbons
Within a homologous series, higher substitution will reduce
the water solubility, e.g. as follows:
phenanthrene > C1-phenanthrene > C2-phenanthrene
phenanthrene

> C3 -

Dissolution will primarily attack the hetero compounds and
the low-substituted aromatics, and only to a very low degree
the saturated hydrocarbons. In this method, dissolution should
be considered for naphthalenes, phenanthrenes and benzothiophenes, but may be ignored for other compounds. Dissolution should thus be confirmed by comparing components
within the same homologous series.
Fig. 3 shows
months after
centrations of
bined effects

the
the
the
of

original oil, while Fig. 4 shows the spill 14
spillage. The relative decrease in conlow-boiling components is due to the comevaporation and dissolution.
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6.1.4 BIODEGRADATION

6.1.6 CONTAMINATION

Biodegradation primarily removes the straight-chain hydrocarbons, and in later stages the branched saturated hydrocarbons. Saturated cyclic hydrocarbons are extremely resistant to biodegradation.

Contrary to most other weathering processes, contamination
adds components to the oil. Most contaminants appear only
in the GC screening, and will not interfere with the GC/MS
identification. Contaminants and additives used in petroleum
products can be distinguished from oil components by their
irregular pattern. If an oil component contains one n-alkyl side
chain, the oil will always contain similar components with n1, n-2, etc. side chains, distributed in a regular manner. Such
a distribution is not normal in non-petroleum materials. Components with weak bonds are very uncommon in oils, and
are normally due to additives or contaminants.

Fig. 5 shows mass 183 of the original oil, while Fig. 6 shows
the same ion measured on a spill sample taken 14 months
after the spillage. Biodegradation has partly removed the nalkanes and thus caused a relative increase of the branched
and cyclic hydrocarbons. Both the unresolved hump and the
fine structure between the n-alkanes predominate much more
in the spill sample. The 3 predominant components in the
light end are norpristane (n-pr), pristane (pr) and phytane (ph).
Ion 183 is particularly suitable for examining biodegradation.

6.2 Total evaluation
6.1.5 CHEMICAL ALTERATION

6.2.1 GC/FID SCREENING

Most of the components used in this method have very limited
chemical reactivity. In addition, the GC/MS technique measures oil-specific components, which means that the possible
reaction products are very unlikely to interfere. Experiments
indicate that chemical alterations are of minor importance in
identification by the present method.

The GC/FID chromatogram (LEVEL 1 in the decision chart,
page 7) gives an excellent picture of the distribution of the
main components as illustrated in Fig. 7.
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for some younger crude oils and products derived from such
oils. However, contamination from higher land plants may
interfere with this parameter. The pristane/phytane ratio will
normally be unusually high in the case of odd-even predominance, and should be compared as a confirmation. The
pristane/n-C17 ratio and the phytane/n-C18 ratio are very useful
parameters. Biodegradation may cause the ratios to increase.

300
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40

Fig. 7. GC/FID of a typical crude oil.

The pristane/phytane ratio is independent of biodegradation
for a very long period after the spillage. This is one of the
most useful parameters in the GC/FID analysis. However,
evaporation will cause this ratio to decrease. If there is any
doubt as to whether evaporation has influenced the concentration, the corrected values shown below may be used for
comparison.

The GC/FID chromatogram can be subdivided into the following four main groups of components.
1. n-Alkanes (paraffins). Except for biodegraded oils, the
n-alkanes will be the predominant peaks distributed
regularly over the whole retention interval.
2. Branched saturated hydrocarbons (isoparaffins).
Apart from the predominant phytane series (a, b, c and
d), the branched hydrocarbons will be seen as a fine
structure (e) between the n-alkanes. These clusters consist
mainly of components with methyl or ethyl groups substituted in different positions.
3. Cyclic saturated hydrocarbons (naphthenes). It is
impossible to separate these components. They will form
an unresolved hump above the base line (f).
4.

r

FE\

L

\

‘susp.source

This correction is approximately true even in heavily evaporated samples. It is important to note that even minor contamination from polyethylene will interfere with the corrected
values.

Aromatics. For some oils, aromatics predominate in the
lower-boiling range (C 10 - C 15).

In the evaluation, special attention should be drawn to the
distribution between the four groups, and the distribution of
the components within each group. Both these distributions
might be affected by weathering. Relative amounts of different
hydrocarbon types in a specific crude oil are given in ANNEX 8.
It is important to note that, if the analysis reveals differences
not caused by analytical inaccuracy or by weathering, the
analysis may be concluded at this point, since non-identity
has been established. However, if there is any doubt, the identification procedure should be continued. The final level will
deal with most of the problems connected with weathering.
Other parameters of special interest in GC/FID chromatograms are:

6.2.2 GC/MS ISOMER PATTERNS
Evaluation of the isomer patterns (LEVEL 2 in the decision
chart, page 7) may be performed as a peak-to-peak comparison or using multivariate statistical analysis or similar
techniques.
The use of n-alkanes as interval standards for the plotting
intervals makes comparison of the isomer patterns easier.
The peak-to-peak comparison may be performed simply by
superimposing the fragmentograms from different runs on
each other. If the fragmentograms cover each other to the
same degree as two separate runs of the sample, the isomer
patterns are identical.

However, calculation of these parameters is unnecessary if
the analysis continues with the GC/MS level.

The similarities in physical and chemical properties of the
components in an isomer group make the isomer pattern highly
resistant to weathering, and thus the most important correlation parameter. However, it should be noted that high-substituted aromatics (C 3-phenanthrenes and C 4-naphthalenes)
show interferences from other oil components, which may
cause changes in the patterns in successive runs. Differences
in isomer patterns for these groups should be assessed with
great care.

The irregular distribution of odd-numbered n-alkanes predominating over even-numbered n-alkanes is characteristic

Figs. 8 and 9 show an example of identity between two
samples. The first represents the original oil and the second

1. Odd-even predominance of n-alkanes in the high-boiling
range.
2. Pristane/n-C 17 ratio and phytane/n-C 18 ratio.
3. Pristane/phytane ratio and norpristane/pristane

ratio.
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is the spill sample taken 8 months after the spillage. This is
an example of an isomer pattern which is highly resistant to
weathering.

Exceptions are n-alkanes, where all n-alkanes are calculated,
and the phytane series where phytane, pristane, nor-pristane
and the isoprenoid between n-C14 and n-C15 in the chromatogram are calculated.
The areas of these components might be calculated
gas chromatogram or from the 113 or 183 ion. In
step each value of N x from the spill sample is
a percentage of the corresponding component in
pected source sample.

Mass 217
C x-interval: 16-25

from the
the next
calculated as
the sus-

R x = 100 x N x(spill)/N x(suspected source)

Cx

Fig. 8.

R x for the following component types are plotted in curves
as a function of Cx.
1. n-alkanes
2. phytane series
3. saturated cyclic hydrocarbons (hopanes, norhopanes,
methyl hopanes and steranes)
4. naphthalenes
5. phenanthrenes
6. dibenzothiophenes

Mass 217
C x-interval: 16-25

Cx

Fig. 9.

R x relates to the deviation of x between the two samples. If
these two samples have exactly the same composition, all
R x values should be close to 100%. The retention times for .
the measured components are transformed to carbon number
equivalents (Cx) by interpolation between the nearest n-alkanes. This transformation makes the representation less
sensitive to fluctuations due to equipment status, and facili)
tates comparisons between different laboratories.

If the observed differences between the sample from the spill
and the sample from the suspected source are caused by
weathering, the curves should meet the criteria outlined below.
Rx

6.2.3 WEATHERING CHECK
This final step in the procedure (LEVEL 3 in the decision chart,
page 7) is to test differences in concentrations between the
isomer groups. These concentrations will be highly influenced
by weathering, but by plotting a PW-diagram it is possible
to examine the weathering processes. The data for the
diagram are calculated as described below.

t

100%

n-alkanes

Let Ax be the area of a typical component x in one of the
isomer plots. Let N 0 be the average area of the 5 n-alkanes
C 17 - C 21 measured on ion 183 in the same descriptor.
N 0 = 1/5 x (C 17 + C 18 + C 19 + C 20 + C 21)
The normalised area of x will then be N x = A x/N 0
This number reflects the relative amount of component x,
independent of the amount of oil analysed.
If the isomer patterns are similar in two samples compared,
only testing of a representative part of each interval is necessary. If there is a regular change within the interval, more
components should be chosen to cover the range.

1;
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!
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!
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Fig. 10. Schematic PW-diagram for n-alkanes and a homologous series of aromatics in the event of identity.
Except for highly biodegraded samples, the changes in the
n-alkanes are caused mainly by evaporation, with the result
that the light ends decrease steadily as a function of the
decreasing carbon number.
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Depending on the degree of evaporation, the curves may shift
to the left or to the right. If significant amounts of n-alkanes,
used in the first normalisation step have evaporated, the curve
shifts to the right and the flat end is at a higher level than
the 100 % line.
For heavily evaporated samples it may be more convenient
to use a higher-boiling range of n-alkanes for the first normalisation. However, the characteristic shapes of the curves
will in any case be the same.
If there is no degradation, the curves for the phytane series
and saturated cyclic hydrocarbons should follow the same
curve as n-alkanes. It is important to note that even if the
pristane/phytane ratio differs in the two samples compared,
this difference is not significant if the curve from the phytane
series follows n-alkanes.
Naphthalenes, phenanthrenes and dibenzothiophenes should
form similar curves below n-alkanes, and with a higher slope
owing to dissolution.
In samples collected long after the spillage, severe biodegradation may have occurred. In such cases all curves will
shift to higher values, but will maintain their shapes.
In cases of totally biodegraded oils which do not contain
n-alkanes, it is impossible to perform the calculations described above. On such occasions, the 191 ion (hopanes)
may replace the 183 ion in the descriptors, and be used in
a similar way to normalise the concentrations.

6.3 Test report
The test report should, whenever required, include the following information.
a) Name and address of the laboratory.

,

b) Date and identification number of the report.
c) Name and address of the person or organisation who
ordered the test.
d) Purpose of the test.
e) Sampling method.
f) List of samples collected.
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A comprehensive oil identification system is presented in this
document. When the system is used it is crucial that it is fully
accepted as it stands. This means that the system must be
used in accordance with well-documented QA procedures as
is the case with accredited laboratories. In this context the
international standard ISO-9000 series [8.16] and the European standard EN-45000 series [8.10] may be used as guides.
The concept of QA here comprises two parts, i.e. field sampling
(Chapter 4) and laboratory examinations (Chapter 5).
The first part includes sampling (Sections 4.9.1-4.9.3 and
4.10), labelling, documentation (Section 4.8), packing and
transport to the laboratory (Section 4.11). These steps make
up links of an unbroken chain of custody in accordance with
Section 4.6.
Sampling details are described in the checklists in ANNEXES
1-3. From these ANNEXES and from Chapter 4 it is obvious
that sampling is a skilled task. The sampling personnel therefore need to be specially trained.
The second part includes all steps of sample handling in the
laboratory. The QA in this respect should be guaranteed by
a QA Manual established for the laboratory. Special guidelines have been drawn up for such manuals [8.24, 8.25].
QA requirements for the laboratory are based on availability
of necessary premises, equipment and skilled personnel. The
laboratory must not be bound by financial or other obligations
which may jeopardise objective and professional examinations of samples. The laboratory must regularly test its
analytical procedures and participate in joint intercalibrations.
It is important that the laboratory’s procedures are evaluated
and assessed by an audit person or team.
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ANNEX 1

CHECKLIST FOR SPILL SAMPLING
General
1. Samples should be taken with sampling devices and
containers of glass, teflon or stainless steel.
2. Preferably, at least 1 ml of oil should be sampled but no
sample should be considered too small. If possible, a larger
sample volume is recommended for additional analyses
(100 ml).
3. If contamination of the sample is suspected, take blind
samples from the possible contamination.
4. To permit cross-checking, three parallel samples should
be taken from some of the localities. In larger spills, one
sample per locality should be sufficient.
5. The sampling container should be properly labelled with
all relevant information before sealing.
6. A sampling log book with all relevant information from the
samples and the sampling environment should be kept.
7. The samples should be taken and handled under the
supervision of authorised personnel. A chain of custody
should be maintained until the identification process is
concluded by the relevant authority.
8. If stored, all oil samples should be kept under lock and
key in darkness at a maximum temperature of +4 ‘C.
9. Oil samples should be taken to an authorised laboratory
without unnecessary delay.

4. In highly contaminated waters, e.g. harbours, take blind
samples.
5. If a combat action against a waterborne oil spill lasts for
several days, take oil samples every day for documentation
of weathering and possible additional spills from other
sources.
6. If other suspicious slicks occur, i.e. their appearance
differs, or if slicks are observed a long distance from the
expected site, take samples as required in order to
ascertain whether more than one spill has occurred in the
area.

Collection of samples from beaches
1

Take samples from the geographical edges of the polluted
area to document the range of the spill.

2

Take samples from different localities within the polluted
area to document the spill distribution.

3

Old tar balls, earlier oil spills, creosote from pier logs, etc.
can contaminate the sample. Take blind samples if contamination is suspected.

4 Take relevant samples in order to ascertain whether more
than one spill has occurred, whenever anything unusual
or suspicious (colour, texture, etc.) is observed in the
polluted area.

10. Packing and transport should be carried out in such a way 5 When seaweed, small pieces of wood or debris are
contaminated by oil, the complete specimen can be placed
that damage to the samples is avoided. Sorbent material
in the sampling container.
should be used.
11 National regulations for transport of flammable materials
should be followed.

Obtaining samples from oiled animals

12 Samples should be handled as if they were legal evidence.

1 Contaminated feathers and fur may be cut off and placed
in the sample container.

Collection of samples from the water surface

2

Dead, oiled birds or other animals may be collected in
plastic bags, labelled and frozen before sending to a
laboratory.

3

Before sending any animals, make contact with the
relevant authority to make proper arrangements for
transport and storage.

1 Try to concentrate the oil fraction in the sample container
by skimming the oil from the water. A bucket with small
holes or a conical teflon bag can be used to concentrate
the oil into the container.
2 Do not fill the container completely. Allow for thermal
expansion of the sample.
3 If possible, sample oil from the thickest part of the slick.

4 Samples with large amounts of organic materials should
be frozen to avoid biological decomposition.

NORDTEST

NT CHEM 001 17

METHOD

ANNEX 2

CHECKLIST FOR TAKING SAMPLES IN CARGO
SYSTEMS OF OIL TANKERS
1

identify the category of the tanker in relation to MARPOL
requirements (i.e. COW, SBT, CBT or a tanker with conventional ballasting (below 4000 tdw). Copy the IOPP Certificate, including Supplement B.

2 Identify the loading condition of the ship (loaded, partloaded or in ballast) and the quality of oil carried (last carried), and copy the bill of lading for the current (latest)
voyage.
3 Study the oil record book and copy the pages dealing with
the operations under investigation.
4 Obtain, if possible, a copy of the diagram of the cargo
oil and ballast pumping and piping systems on the ship.
5 Study the printouts from the oil discharge monitoring and
control systems and copy the parts covering the current
(latest) ballast voyage.
6 Ascertain the current ballast or loading condition and
identify tanks carrying ballast and tanks used for ballast
during previous phases of the voyage.
7 Verify the status of the ship in the load-ballast handling
cycle, i.e. whether it carries departure or arrival ballast,
whether tank cleaning has been carried out during the
voyage and whether water from the slop tanks has been
discharged at sea.

8 Take oil samples representing the various qualities of
cargo oil which the ship has carried during the current
(latest) voyage, and mixtures which may have been
generated. Take samples of oil remaining on board at
locations where these are likely to collect, including (as
applicable):
8.1 reference samples carried on board
8.2

8.3

all slop tanks (identify also the level of the oil/water
interface, the quantity of slop oil and the quantity
of water in each slop tank)
tanks which carry or have carried dirty ballast

8.4 pump room bilges
8.5 stripping pumps
8.6 overboard cross-over line, both sides
8.7 deballasting lines to sea chests, both sides
8.8 cargo manifolds on deck.
All samples taken must be clearly identified with respect to
location and time when the sample was taken.
Take special care to obtain representative samples from slop
tanks and bilges, where the composition of the oil may vary
from place to place.
9 Note any additional observations which may be of any
value in determining the likelihood that a discharge has
taken place.
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ANNEX 3

CHECKLIST FOR TAKING SAMPLES
IN MACHINERY SPACES OF SHIPS
Verify that the ship carries a valid IOPP Certificate. Note
whether the ship is certified as being equipped with a 100
ppm or a 15 ppm oily water separator/filtering equipment.
Ascertain whether it has been granted a waiver for any
equipment. Copy the certificate, including Supplement A.

4 Also take samples from:

Study the oil record book (machinery part) and copy the
pages covering the period under investigation.

5

Check levels and contents. Take samples from the following tanks and spaces:
3.1 all bilge wells
3 . 2 bilge water holding tank (note if no bilge water holding
tank is installed)
3.3 waste oil tanks (the ship may have several)
3.4 overflow tank for bunker oil
3.5 fuel and lube oil purifier sludge tanks
3.6 empty bunker tanks which may have been used for
water ballast.

4.1 service tanks (day tanks) for the engines
4.2 the bilge water separator outlet piping
4.3 the sludge pump outlet piping.
Inspect the bilge water separating/filtering equipment (note
the liquid content at the test cocks, request opening of
the filtering unit if saturation may be expected).

6 Inspect the tank top for accumulation of oil and sludge.
7

Note the type of cleaning agent used in the engine room
and the claimed rate of consumption.

8

If the ship is of 10,000 GRT or above and has a 100 ppm
separator, inspect the oil content meter and its recorder.
Copy the recorder printout for the period under investigation.
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ANNEX 4

SAMPLE PREPARATION
The method of sample preparation is the same in the GC/
FID and the GC/MS techniques. In most cases it is possible
to dissolve the sample in CCl4 by a concentration of 2%-5%,
depending on the type of sample. If the sample is very dirty
or contains significant amounts of asphaltenes, it is advisable
to perform separation on a 2-cm column containing activated
silica gel (heated to 150°C for at least 24 hours). The eluent
is 30 ml CH2CI2. This will not change the distribution of the
important components, but will remove particles and very high
molecular components which would otherwise be retained in
the capillary column and destroy its resolving power.
Samples which contain only small amounts of oil in large
amounts of water should be shaken 1-3 times with 200 ml
CH2CI2 each. The extract is dried for 24 hours with anhydrous
Na 2SO 4. The CH 2CI 2 phase is evaporated to near-dryness
and redissolved in CCI 4. Water in low-viscosity oil samples
is removed by centrifugation and the oil phase is dried using
anhydrous Na 2SO 4. Oil in sample sheets should be Sohxletextracted with CH 2CI 2 for 24 hrs and the extract dried,
evaporated and redissolved as above.

ANNEX 5

BOILING POINTS OF n-ALKANES
Carbon
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

No.

°C
-88
-42
-1
36
69
98
126
151
174
196
216
236
253
271
287
302
317
331
344
357
369
380

Carbon
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

No.

°C
391
402
412
422
432
441
449
459
468
476
483
491
498
505
512
518
525
531
537
543
548

C 1-C 20 values are obtained from “Selected Values of Hydrocarbons and Related Compounds”, API Project 44, Loose-Leaf
Data Sheet: Table 20a-E (Part 1), April 30, 1956.
C 21-C 44 values are obtained from “Vapour Pressures and
Boiling Points of High Molecular Weight Hydrocarbons,
C 21-C 100", Report of Investigation of API Project 44, August
15, 1965.
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ANNEX 6

DESCRIPTORS FOR A VG GC/MS SYSTEM
USING THE LOCK-MASS TECHNIQUE
The ions in the following descriptor tables, A - D, are grouped
so that components which it is important to compare tend
to be in the same descriptor. At the same time, all descriptors
contain ion 183, which permits comparison of the intensities
of the different groups. The quotient of the highest and lowest
masses in a descriptor is kept below 2, which is an important
prerequisite for a magnet instrument.
All four descriptors contain two ions which do not originate
from oil. The two ions with scan times 50 and 20 come from
the calibration gas (PFK), which in the lock-mass technique
constantly flows into the instrument during the run. These ions
can be disregarded, but they are very valuable for the quality
of the analysis.

Except for the 113 ion and the last ion in each descriptor
the interscan time is kept on 10 ms, which should be enough
for smaller mass jumps. Each descriptor contains about the
same number of ions and the same times, in order to optimise
comparison of the individual ions from different groups.
Descriptor B contains only ions which are important for fingerprinting the lower-boiling part of an oil. For many oil types
(e.g. lubricating oils) this descriptor could be omitted.
It is important to point out that, due to differences between
instruments, the descriptors should be optimised for each
single instrument. This will give rise to discrepancies in the
analytical data from different laboratories, but should not affect
the result of an identification.

Descriptor A

Parameters for Selective Ion Recording [G# 1 KVE] (Sector)
10000
DAT Data filename
A : XXXXXXXX I AV Maximum volts
REF Reference filename
PFK IMR Maximum mass at IAV
1686
INS Instrument
1:70-250S GTM Time 0:03:00 0:50:00 Mode EI+IS Gas
M(amu) S(ms) D(ms)
ACN Customer account
NERI CHN M(amu) S(ms) D(ms)
ACV Accelerating uolts
8000 A 177.1644 80 10
RES Instrument resolution
2000 B 183.2112 80 10
SMP #Samples
1 C 191.1800 80 10
INJ #Injections
1 D 192.9888 50 10
1 E 192.9888 20 10
GRP #Groups
CLS #Calibrat ion scans
2 F 205.1957 80 10
CST Cal. scan time (s)
10 G 217.1956 80 10
CTL Cal. tolerance (ppm)
100 H 218.2035 80 20
Y
CEX Cal. examination
PEX Peak examination
Y
LMS Lock span (peak widths)
2,0
LST Lock step (peak widths)
0,02
FL0 Fast lock on
Y
SYSTEM : METODEA

.
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Descriptor B

SYSTEM:METODEB

Parameters for Selective Ion Recording [G# 1 KVE] (Sector)

DAT Data filename
A:XXXXXXXX
REF Reference filename
PFK
INS Instrument
1:70-250S
ACN Customer account
NERI
8000
ACV Accelerating volts
2000
RES Instrument resolution
SMP #Samples
1
INJ #Injections
1
GRP #Groups
1
CLS #Calibration scans
2
CST Cal. scan time (s)
10
CTL Cal. tolerance (ppm)
100
CEX Cal. examination
Y
PEX Peak examination
Y
LMS Lock span (peak widths)
2.0
LST Lock step (peak widths)
0,02
FL0 Fast lock on
Y

IAV Maximus volts
10000
IMR Maximum mass at IAV
1686 ,
GTM Time 0:03:00 0:50:00 Mode EI+IS Gas
CHN M(amu) S(ms) D(ms)
M(amu) S(ms) D(ms)
A 113,1330
80
20
B 154.9920
50
10
C 154,9920
20
10
D 156.0939
80
10
E 170.1096
80
10
F 183.2112
80
10
G 184.1252
80
10
H 208.2191
80
20

Descriptor C

SYSTEM:METODEC

Parameters for Selective Ion Recording [G# 1 KVE] (Sector)

DAT Data filename
A:XXXXXXXX
REF Reference filename
PFK
INS Instrument
1:70-250S
ACN Customer account
NERI
8000
ACV Accelerating volts
RES Instrument resolution
2000
SMP #Samples
1
INJ #Injections
1
GRP #Groups
1
CLS #Calibration scans
2
CST Cal, scan time (s)
10
CTL Cal. tolerance (ppm)
100
CEX Cal. examination
Y
PEX Peak examination
Y
LMS Lock span (peak widths)
2.0
LST Lock step (peak widths)
0.02
FL0 Fast lock on
Y

IAV Maximum volts
10000
IMR Maximum mass at IAV
1686
GTM Time 0:03:00 0:50:00 Mods EI+IS Gas
CHN M(amu) S(ms) D(ms)
M(amu) S(ms) D(ms)
A 178.0783
80
10
B 183.2112
80
10
C 192.0939
80
10
D 204.9888
50
10
E 204.9888
20
10
F 206.1096
80
10
G 220.1252
80
10
H 231.1174
80
20
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Descriptor D

SYSTEM:METODED

Parameters for Selective Ion Recording [ G# 1 KVE ] (Sector)

DAT Data filename
A:XXXXXXXX
REF Reference filename
PFK
INS Instrument
1:70-250S
ACN Customer account
NERI
ACV Accelerating volts
8000
RES Instrument resolution
2000
SNP #Samples
1
INJ #Injections
1
GRP #Groups
1
CLS #Calibration scans
2
CST Cal. scan time (s)
10
CTL Cal. tolerance (ppm)
100
CEX Cal. examination
Y
PEX Peak examination
Y
LMS Lock span (peak widths)
2.0
LST Lock step (peak widths)
0.02
FL0 Fast lock on
Y

IAV Maximum volts
IMR Maximum mass at IAV
GTM Time 0:03:00 0:50:00 Mode EI+IS Gas

CHN M(amu)
A 183.2112
B 184.0347
C 198.0503
D 204.9888
E 204.9888
F 212.0659
G 226.0815
H 253.2000

S(ms) D(ms)
80
10
80
10
80
10
50
10
20
10
80
10
80
10
80
20

10000
1773

M(amu) S(ms) D(ms)

NORDTEST

METHOD

NT CHEM 001 23

ANNEX 7

ANALYTICAL

INSTRUMENTAL

PARAMETERS

GC parameters (HP 5890)
Column:

25 m fused silica, cross-linked methyl silicone (e.g. HP-l, ultra). Internal diameter
0.2 mm, film thickness 0.11 µm. The column
should meet the following requirements:
base-line separation of a test mixture containing n-heptadecane (n-C 17), n-octadecane (n-C18), pristane and phytane.

Carrier gas:

Helium 103 Kpa (15 psi).

Temperature:

60 °C for 0.5 min. Temperature programmed
6 °C/min up to 300 °C. Final temperature
kept for 20 min.

Injection1):

0.3 µ l on-column.

MS parameters (VG 70-250 S)
Resolution 2): 2000-5000
lonisation
mode3):
Interface:
Mode:

Electron impact (El) 75 eV.
Column direct to ion source, temp.
300-310 °C.
Selective ion recording. SIR.

Remarks
1) Injection
Both split and splitless injection modes can be used. They
allow slightly better separation than on-column, and permit
greater amounts of sample to be injected. However, the
repeated perforation of the membrane creates uncontrolled
changes in the inlet system, which may cause discrimination
of the components. A typical error of this type is a cut-off
of the higher-boiling components. The slightly decreased
separation is not significant for the identification, while discrimination may lead direct to wrong conclusions.
2) Resolution
This resolution is possible only for magnet instruments, and
should be optimised for each single instrument. The advantage
of high resolution is not particularly pronounced for saturated
hydrocarbons. However, for aromatics and hetero compounds
results will be greatly improved.
3) lonisation mode
Other values of electron energy may be used. These will,
however, give different fragmentation patterns, and the results from other instruments may thus differ. The differences
are not important when comparing results from the same
instrument using the same electron energy value. However,
it is very important for the ionisation energy to be stable during
the sample runs to be compared.
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Reproduced from Rossini-Mair-Streiff, Hydrocarbons from petroleum (Figure 23-3) by permission of Van Nostrand Reinhold.

