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1 INTRODUCTION

The Finnish Environment Institute carried out the interlaboratory comparison test for the determination
of mineral oil content in polluted soils and hydrocarbon oil index in waters in May 2002.

The interlaboratory comparison was carried out in accordance with the international guidelines,
ISO/TEC Guide 43-1 (1), ILAC Requirements (2) and ISO/DIS 13528 (3).

The GC methods for the analysis of mineral oil content, ISO/DIS16703 for the analysis of soil and
EN ISO 9377-2 for the analysis of water, were recommended to be used (4, 5). Additionally, the
reporting of oil fractions C_,...C,, and C,,,...C_, as well as the use of infrared spectrometric
method and field method for the soil sample were voluntary.

The former SYKE interlaboratory comparison for analysis of mineral oil in soil was carried out in
2000. In 2002 SYKE organized the interlaboratory comparison for the GC analysis of mineral oil in
water for the first time in Finland.

2 ORGANIZING THE INTERLABORATORY COMPARISON

2.1 Responsibilities

The responsibilities in organizing the interlaboratory comparison were as follows:
Irma Mikinen, SYKE, coordinator

Sami Huhtala, SYKE, technical coordinator

Anna-Mari Suortti, SYKE, analytical expert (SGS Inspection Services Oy,

since August 2002)

Seppo Ponni, Pirkanmaa Regional Environment Centre, preparation of the soil sample
Anne Markkanen and Riitta Vehmaa, analytical assistants.

2.2 Participants

A total of 15 laboratories from Finland, Latvia, Estonia, Norway and Sweden participated (Annex
1). The samples were distributed to 19 laboratories.

2.3 Sample preparation and delivery

Firstly, one standard solution containing a known concentration of different oils were prepared (see
Table 1). Secondly, two solutions containing also a known concentration of different oils were
prepared to be used as the addition solutions for preparation of water samples. These addition
solutions were prepared in isopropanol according to two other similar interlaboratory comparison
carried out by ITM in Sweden and by BAM in Germany (10,11). The sample preparation is presented
in Annex 2. Before delivery, the sample ampoules were weighed to check the possible solvent
evaporation.



Two water samples, one litre of each, were delivered. The sample V1 was municipal waste water,
which was diluted (1:1) with distilled water to diminish the matrix interference. The sample V2
was lake water from the Lake Piijanne. Laboratories were asked to add precisely one milliliter
(1,00 ml) of respective addition solution. Laboratories were also asked to stabilize the samples for
one hour before extracting the samples.

Soil sample M1 was excavated from former petrol station, which was under remediation. To achieve
homogeneity, the soil sample M1 was dried at room temperature and sieved through a 250 pm sieve.
The sieved bulk material was manually mixed until the sample was sufficiently homogenous. Finally,
the sample M1 was divided into 128 portions containing about 100 g of soil. This was done using a
rotary sample divider equipped with a vibratory sample feeder. Moisture content of the sample was
less than 1 %. The amount of organic matter, measured as ignition loss, was 0,9 % for M 1.

A larger amount of the soil sample M1 was extracted at SYKE and the extract, sample Ul, was
divided in ampoules. The extract was not purified.

The interlaboratory comparison took place between May 28 and June 14, 2002.
The results were asked to return by June 28, 2002. Four laboratories did not return the results.

Table 1. Samples of the interlaboratory comparison 4/2002

Samples Sample type

L1: mixture of diesel/fuel and lubricating oil (1:1) | 1 synthetic solution in hexane

1 municipal waste water (diluted 1:1) +
V1: waste water: distilled water (1:1) addition of mixture of diesel/fuel and
Jubricating oil (2:1)

1 lake water + addition of mixture of
diesel/fuel and lubricating oil (1:1)

V2: lake water

M1: soil sample 1 sandy soil sample

U1l: soil extract 1 soil extract in heptane

2.4 Sample testing

2.4.1 Homogeneity study

The soil sample M1 was tested for homogeneity (Annex 3). For this purpose, ten samples of all
theprepared samples were randomly selected. The samples were analysed as duplicates, and the
results were estimated using one-way analysis of variance. The within-bottle standard deviation
was 2 %. In general, s, was much lower than the reproducibility standard deviation of this
interlaboratory comparison (s, ), 29 %, or the target total standard deviation (s ), 35%, in which the
analytical variation is included (s , %). The analytical variation was lower than 3 % and the between-
bottle standard deviation (s, ) was lower than 5% (Table 3).

Sample preparation of the synthetic solutions was tested by analysing the mineral oil mixtures in the
ampoules L1 and V1 (Annex 3). Also the concentration of the addition solution V2 was checked. In
all samples tested the recovery of the mineral oil content was between 95 % and 105 % of the
calculated concentration.



2.4.2 Stability study

Stability testing of the samples was based on the analyses carried out at four times: once before the
delivery and three times during the interlaboratory comparison. Stability of the samples M1 and U1
was tested. Representing the synthetic solutions, stability of the sample L1 was tested.

Stability data was tested using regression analysis (6). The standard deviation of the regression line
was tested for significance with t-statistics with n-2 degrees of freedom, by comparing the ratio of a
degradation rate and a standard deviation of the regression line. The trend of degradation was not
significant (Annex 4).

2.5 Comments sent by the participants

The participants commented on their results or on their analytical methods (Annex 5).

2.6 Analytical methods

The draft standard method ISO/DIS 16703 was mainly used for the mineral oil analysis in the
samples M1 and Ul. The soil sample was extracted with extraction solvents as heptane/acetone,
hexane/acetone, cyclohexane/acetone or hexane. One participant used an in-house method based on
extraction with pentane and methanol. The extraction was carried out using ultrasonic bath or by
shaking. The extraction time varied between 20 and 60 minutes.

The standard method EN ISO 9377-2 was used for analysis of mineral oil in water samples V1 and
V2. Pentane, hexane or heptane was used as a extraction solvent and the volume used for the extraction
varied between 5 and 50 ml. The samples were extracted either by shaking or stirring. The extraction
time varied between 20 and 60 minutes.

The mineral oil content was measured by GC-method. Mineral oil was mainly chromatographed
with retention times between those of n-decane (C, H,,) and n-tetracontane (C, H,,). Three
participants used lower retention time window C  ...C, for integration. Also, some laboratories
included C, H,, in the total amount of oil. Also calibration oil mixtures differed. Analytical methods
for individual laboratories are presented in Annex 6.1.

Only two laboratories used IR technique and three laboratories used a hydrocarbon test kit
(PetroFLAG®, Dexsil, USA) for the measurement of the soil sample.

2.7 Data treatment

2.7.1 Testing of outliers and normality of data

The participants were requested to report three results for the soil sample M1 and one result for
other samples. Measurement uncertainties were asked for all the results. Before the statistical
treatment, the data was tested according to Kolmogorov-Smirnov normality test. Outliers were
rejected according to the Cochran or Hampel test. The results of the samples M1 and Ul were
calculated using the Robust algorithm A (3). In both cases the results of two participants were
updated (Annex 12).



2.7.2 Assigned value and its uncertainty

For the liquid samples L1, V1 and V2, the calculated mineral o1l content was used as the assigned
value. For the analysis of the soil sample M1 and the soil extract Ul the mean value, calculated
according to the Robust algorithm A, was used as the assigned value.

The assigned value was not evaluated for determination of mineral oil fractions C,...C,, and
PN S

The uncertainty of the assigned value for samples M1 and Ul was calculated using the standard
deviation based on Robust algorithm. The uncertainty was 20 % and 14 %, respectively.

2.7.3 Target value for total standard deviation

The target total standard deviation (s, ), used for calculation of the z scores, was estimated on
basis of the mineral oil content of the samples, the results of homogeneity and stability tests, the
reproducibility standard deviations and the measurement uncertainties reported by the participants.
Thes,, ., was 20 % (95 % confidence interval) for the analysis of the solvent sample L1. For the
analysis of the water samples V1 and V2 the s was 30 % and 40 % (95 % confidence interval)
respectively. In the analyses of the soil sample M1 it was 35 %, and in the analysis of the soil extract
Ul it was 30 % (95 % confidence interval).

2.7.4 Evaluation of performance

The performance evaluation was carried out by using the z scores. The z scores were calculated
using the following equation:

z=(x,- X)/s
where
x. = the reported value of the participant
X =the assigned value
s = the target total standard deviation (swget).

z scores can be interpreted as follows:

lz|<2 “satisfactory” results
2<|z| £3 “questionable” results
[z| >3 “unsatisfactory” results.

The z scores are presented in Annex 10 and the summary of z scores is presented in Annex 13.
Explanations to these Anneces are presented in Annex 9.

The organizing laboratory (SYKE) had the code 9 in this interlaboratory comparison.
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RESULTS AND PERFORMANCE

3.1 Results

All of the results reported by the laboratories are presented in Annex 8. Statistically treated results
for each laboratory are presented in Annex 10. The graphical presentations of the results and the
uncertainty estimations are presented in Annex 11.

The results for analysis of the soil sample M1 were asked to report as triplicates. The repeatability
(the within-laboratory standard deviation, s ) of mineral oil was 7.5 % and the reproducibility (s)
was 29 % (Table 2). Thus the ratio /s a measure for the robustness of the methods used, was
about four. This is somewhat high, it should be between 2-3 for robust methods (7).

The participants reported the results for the mineral oil fractions C_...C,,and C_,,...C_ also as
triplicates, and the reproducibility was 71 % and 37 %, respectively.

Table 2. Results of triplicate determinations of the sample M1 (ANOVA statistics)

Analyte | Sample | Ass, mean Sy Sh St Ew % Fsb % G %
mg/kg value

Min.oilj Ml 325 325.8 12438 |91.46 |94.66 J 7.5 28 29
Oil. fr | M1 125 1257 | 11.33 188.13 |88.85 @0 70 71
>10-23. | J |
Oil. fr | M1 194 190.6 4‘ 17.80 | 68.15 J70.44 9.3 36 37 4‘
>23-40 B B

where,

s, = the within laboratory standard deviation
s, = the between laboratory standard deviation
s, = the total standard deviation.

The results of the standard solution (the sample L.1) showed a good agreement between the calculated
mineral oil content, the mean value and the median value of the data (Table 2). The standard deviation
of the results was 21 %, which was lower than the respective standard deviation (30 %) in analysis
of the synthetic solution in the former interlaboratory comparison 5/2000 (8). This is mainly due to
the use of more uniform analytical methods than before. Expect one laboratory, the draft international
standard ISO/DIS 16703 was used. In the interlaboratory comparison organized within the framework
of the 4" Pollution Load Compilation (PLC-4) of Baltic Sea monitoring, the reproducibility deviation
was 26.4 % in the analysis of the synthetic solution (9, 11).

The variation in the analysis of the soil extract Ul, was smaller (21 %) than the variation in the
analysis of the soil sample M1 (28 %) but similar to the variation of the standard solution. This
implies that the extraction step still has some pitfalls in the whole procedure.



Table 3. Summary of the interlaboratory comparison

Analyte | Sample | Unit Ass. |Reco- [Mean |[Med |SD |SD j 2*Targﬁ Num | Accep-
val | very % SD % | of ted z-val
% labs %
Min.oil |LI mg/ml [9.12 | 104 948 |9.0 1.98 |21 20 15 73
GC M1 mg/kg | 325 325.8 | 321 923 |28 35 13 77
Ul mg/ml |0.494 0.497 [0.477 |0.102|21 30 12 83
V1 mg/1 3.02 |78 237 |2.66 0.777| 33 30 13 54
V2 mg/1 0.402 | 81 0.327 | 0.38 0.118 |36 40 13 62
Oil.fr M1 mg/kg 125 125.7 | 117 85.42 | 68 9
>10-23 | Ul mg/ml | 0.151 0.169 [ 0.1505|0.069 | 41 8
Oilfr M1 mg/kg 194 190.6 | 195 67.86 |36 9
>23-40 | Ul mg/ml | 0.298 0.295 | 0.318 [0.099 |34 8 j
where,
Ass. val. The assigned value
Mean The mean value
Md The median value
SD The standard deviation
SD % The standard deviation as percents
2*Targ. SD% Acceptance level : the highest accepted deviation = the target total
standard deviation (95 % confidence interval)
Num of Labs Number of participants
Accepted z-val% Accepted z values: the results (%), where | z | < 2.

In the analysis of the water samples, V1 and V2, the standard deviations were highest, 33 % and 36
%. Many of the laboratories participated in the GC analysis of mineral oil in water for the first time.
The overall recovery, 78 and 81 %, was similar to recoveries in HELCOM 1999 and ITM 2001-2
profiency tests (11,12). In the analysis of water samples, the efficiency of extraction procedure might
have had an influence on the obtained mineral oil content. The results obtained by stirring technique
were mainly smaller than the assigned value (Annex 6.2 and 6.3). Also, the added mineral oil might
have adsorbed partly on the walls of a sample vessel during stabilization of one hour.

In the analysis of the soil sample, the standard deviation of the results, 28 %, was smaller than in the
interlaboratory comparison 5/2000 (32 — 34 %), even if the mineral o1l content was lower than in 5/
2000 (8). According to the German study on three interlaboratory comparisons for the analysis of
mineral oil in soil, a relative standard deviation of 30 % is hardly to be expected at a hydrocarbon
content below 500 mg/kg (10). In this interlaboratory comparison the mineral oil content of the soil
sample M1 was 325 mg/kg and thus the variation of 28 % can be regarded even lower than expected.

Although most participants used the same international standard draft method (ISO/DIS 16703) for
analysis of the soil sample, the procedures of the participants differed e.g. in extraction solvent,
technique and time as well as in clean-up steps and in calibration solutions. Some laboratories (1, 7,
13 and 15) still had inaccurate calibration. This may have effected the inaccurate results for samples
M1 and Ul. Some laboratories (2, 4, 5) had obviously some difficulties in the extraction or in the
clean-up step. In the analysis of the soil extract U1 the variation of extraction procedure was excluded.
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The results of the samples M1 and U1 showed, that in some cases extraction step has been the most
vulnerable step in the whole procedure. The mineral oil in soil sample contained also hydrocarbons
with boiling points higher than C, H,, (see Anneces 14.2 and 14.3). The differences in integration
interval in chromatograms may also have an effect on the mineral oil results.

There was variation in the reported uncertainties of the analytical methods used by the laboratories.
The uncertainties were more realistic than in the former interlaboratory comparison in 5/2000,
though. The uncertainty for the soil sample M1 was still overestimated in some laboratories. On the
other hand, in analysis of water sample the uncertainties seemed to be underestimated in some
laboratories.

The results determined either with IR procedure or the field instrument are presented in the following
table. No further data treatment was done.

Table 4. The results obtained with IR or field test procedure from the soil sample M1

Laboratory | IR, mg/kg Results of field test, | Equipment
mg/kg

Lab 6 509 500 unknown

Lab9 469 -

Lab 13 - 1700 PetroFLAG®

Lab x” - 1060 PetroFLAG®

" The laboratory has only reported the results of field test.

The reporting of results for the mineral oil fractions C_ ...C;and C_,...C_, is important in Finnish
soil remediation projects. The results for these fractions seemed to be rather similar in different
laboratories except for laboratories 1 and 2 (Annex 11).

3.2 Estimation of performance

In this interlaboratory comparison, 70 % of the participating laboratories reported acceptable results,
based on the target total standard deviation 20 - 40 % used in calculating of z scores in 95 %
confidence interval (Annex 13).

Firstly, calibration of the analytical method or the performance of the GC instrument should be
checked by some participants, because only 73 % from the results of the solvent sample L1 was
accepted, when the target deviation 20 % was used.

The results were most satisfactory (83 %) in analysis of mineral oil in the soil extract Ul. In the
analysis of the soil sample M1 77 % of the results were accepted, when the target deviation of 35 %
was used. Although the participants used mainly the same draft international standard for the analysis
of soil samples, the procedures are still different in different laboratories.

Finally, the water samples V1 and V2 turned to be the most critical to analyse. From the results 54 %
(V1) and 62 % (V2) were accepted, when the target standard deviation was 30 % and 40 %,
respectively. Many participants have little experience in using of the GC method for analysis of
mineral oil in waters. In many laboratories it seems to be necessary to check the efficiency of
extraction procedure in particular, because generally the results were lower than expected.



11

Sample preparation procedures might have had some influence on extraction efficiency particularly
in case, when extraction procedure had not been strong enough.

The Finnish interlaboratory comparison for analysis of mineral oil content in polluted soil in using
the GC method was carried out for the second time. These results have improved since the last
comparison in 2000. The Finnish interlaboratory comparison for analysis of mineral oil content in
waters in using the GC method was carried out for the first time. The ILC showed that there are still
improvements to be made in some laboratories.

4 SUMMARY

The Finnish Environment Institute carried out the interlaboratory comparison test for the determination
of mineral oil content from polluted soils and hydrocarbon oil index in waters in May 2002. The GC
methods for the analysis of mineral oil content were recommended to be used. Additionally, the
reporting of oil fractions C, ...C, and C_,,...C_,, as well as the use of infrared spectrometric
method and field method for the soil sample were voluntary. A total of 15 laboratories from Finland,

Latvia, Estonia, Norway and Sweden participated.

One standard solution containing a known concentration of different oils were prepared. Two solutions
containing also a known concentration of different oils were prepared to be used as the addition
solutions for the preparation of water samples. For this two water samples, diluted municipial waste
water and lake water, were delivered. One soil sample and one soil extract were also delivered to
the participating laboratories.

The draft standard method ISO/DIS 16703 was mainly used for the mineral o1l analysis in the soil
samples. The standard method EN ISO 9377-2 was used for analysis of mineral oil in water samples.
Only two laboratories used IR technique and three laboratories used a hydrocarbon test kit for the
measurement of the soil sample.

For the liquid samples the calculated mineral oil content was used as the assigned value. For the soil
samples the mean value, calculated according to the Robust algorithm A, was used as the assigned
value.

In this interlaboratory comparison, 70 % of the participating laboratories reported acceptable results,
based on the target total standard deviation 20 - 40 % used in calculating of z scores in 95 %
confidence interval. The water samples turned to be the most critical to analyse. From the results 54
% and 62 % were accepted, when the target standard deviation was 30 % and 40 %, respectively.

The Finnish interlaboratory comparison for analysis of mineral oil in polluted soil in using of the GC
method was carried out for the second time. These results have some improved since the last comparison
in 2000. The Finnish interlaboratory comparison for waters in using of the GC method was carried
out the first time. The ILC showed that there are still improvements to be made in some laboratories.
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5 YHTEENVETO

Suomen ympéristokeskus jarjesti toukokuussa 2002 vertailukokeen mineraalidljyn maérittdmiseksi
pilaantuneesta maasta ja vedestd. Vertailukokeessa suositeltiin kdytettdvin kaasukromatografisia
médritysmenetelmid. Maandytteen &ljyfraktioiden C_...C,, ja C_,...C_, ilmoittaminen seka
infrapunaspektometrisen mééritysmenetelmén ja kenttdmenetelmien kéyttd maandytteelle olivat
vapaachtoisia. Vertailukokeeseen osallistui kaikkiaan 15 laboratoriota Suomesta, Latviasta, Virosta,
Norjasta ja Ruotsista.

Vertailukokeen néytteind oli yksi tunnetun &ljypitoisuuden omaava standardiliuos, kaksi tunnetun
dljypitoisuuden omaavaa lisdysliuosta vesindytteiden valmistamista varten, kaksi vesindytettd
(yhdyskuntajdtevesi ja jarvivesi) sekd yksi maangyte ja sen uute.

Maaniytteiden analysoinnissa kdytettiin padasiassa standardiluonnosmenetelmad ISO/DIS 16703 ja
vesindytteiden analysoinnissa standardimenetelmad EN ISO 9377-2. Vain kaksi laboratoriota kdytti
lisdksi IR-menetelmdd ja kolme laboratoriota kdytti kenttitestimenetelmédd maandytteen 6ljyn
médrittamiseksi.

Nestemadisille naytteille kdytettiin vertailuarvona laskennallista 6]jypitoisuutta. Maanégytteelle ja sen
uutteelle vertailuarvona k#ytettiin keskiarvoa, joka oli laskettu robust-menettelylla.

Tdssd vertailukokeessa 70 % osallistuvien laboratorioiden ilmoittamista tuloksista hyviksyttavii
oli, kun z-arvojen laskennassa kéytettiin 20 — 40 %:n tavoitekokonaiskeskihajontoja. Vesindytteet
osoittautuivat hankalimmiksi analysoitaviksi ndytteiksi. Vesindytteiden V1 ja V2 tuloksista hyviksyttiin
54 % ja 63 %, kun tavoitekokonaiskeskihajonnaksi asetettiin vastaavasti 30 % ja 40 %.

Vertailukoe mineraali6ljyn mé4rittamiseksi pilaantuneesta maasta jérjestettiin toisen kerran Suomessa.
Tulokset olivat jonkin verran parantuneet edellisestd vertailukokeesta, joka jarjestettiin syksylld
2000. Vesien osalta tdmi oli ensimméinen Suomessa jérjestetty vertailukoe, missd 6ljymairitys
pohjautui kaasukromatografiseen menetelmaan.
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ANNEX 1. PARTICIPANTS IN THE INTERLABORATORY
COMPARISON 4/2002

Alcontrol AB, Sweden

Dekati Measurements, Finland

Ekokem Oy Ab, Finland

Estonian Environmental Research Centre, Estonia
Fortum Oil and Gas Oy, Analytical Research, Finland
Fortum Oil and Gas Qy, Porvoon jalostamon laboratorio, Finland
Golder Associates Oy, Finland

Insingoritoimisto Paavo Ristola Oy, Finland
Juvegroup Oy, Finland

Lahden Tutkimuslaboratorio, Finland

Novalab Oy, Finland

SGS Inspection Services Oy, Finland

SIA VIDES AUDITS Laboratory, Latvia

SINTEF Applied Chemistry, Norway

SYKE, Laboratory, Finland
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ANNEX 2. PREPARATION OF THE SAMPLES

The standard solution L1
Oil type

Preparation of stock solutions Preparation of sample L1

15mlI+ 15 ml Il in 99.50 of
hexane (Riedel 34484)

I: Diesel/Fuel o1l
(BAM KS 5002)

1500.6 mg o0il in 49.64 ml of hexane
(Riedel 34484) => 30.23 mg/ml

=> 9,12 mg/ml

1500.8 mg oil in 49.64 ml of hexane
(Riedel 34484) => 30.23 mg/ml

IL: Lubricating oil
(BAM KS 5003)

The prepared solution was carefully mixed and sampled into a 3 ml portions. Small amber glass bottles with a
teflon-lined screw cap were used. Bottles were labelled and numbered according to filling order. The weight
of each bottle was recorded.

The addition solutions V1 and V2

Oil type Preparation of stock solutions Preparation of Preparation of
sample V1 sample V2
I: Diesel/Fuel oil 1000.4 mg oil in 49.89 ml of iso- I0mlI+5mlIlin [ Imll+1mlIlin
(BAM KS 5002) propanol (Rathburm1018) 99.65 of iso- 99.66 of iso-
=>20.05 mg/ml propanol propanol (Rathbu-
(Rathburm 1018) m 1018)
=>3.02 mg/ml =>(.402 mg/ml
II: Lubricating oil 1000.1 mg oil in 49.86 ml of iso-
(BAM KS 5003) propanol (Rathburm 1018)
=>20.06 mg/ml
The resulting water sample concentration, when 1,00 ml was
added into 1 litre of water: 3.02 mg/l 0.402 mg/1

The prepared solutions were carefully mixed and sampled into a 3 ml portions. Small amber glass bottles with
a teflon-lined a screw cap were used. Bottles were labelled and numbered according to filling order. The
weight of each bottle was recorded.

The soil extract Ul

In total of 555 g of the soil sample M1 was extracted into 440 ml of heptane. In general, ten subsamples of
approximately 55.5 g of soil were extracted with 80 ml of acetone (Merck 12) and 40 ml of heptane (Rathbum
1004) in 250 ml Pyrex bottles. The samples were extracted with one hour shaking and one hour sonication. After
extraction the acetone was removed with an excess amount of water and heptanes were combined into a one litre
separatory funnel where the extract was washed once more with water. The extract was dried with anhydrous
sodium sulfate. The extract was carefully mixed and sampled into a 12 ml portions. Small glass bottles with a
teflon-lined a screw cap were used. Bottles were labelled and numbered according to filling order. The weight
of each bottle was recorded.
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ANNEX 3. RESULTS OF THE HOMOGENEITY STUDY

The solvent sample L1 and the synthetic solutions V1 and V2

Preparation and distribution of the synthetic solutions L1 (the synthetic sample) and V1 (the addition solution for
the water sample V1) was tested by analysing three ampoules (the first one, the middle one and the last one of the
filling procedure). The results of the tested ampoules were unimous. The concentration of the solution V2 was
checked, too. The obtained mineral oil content was between 95 % and 105 % of the calculated ineral oil content
in the tested subsamples of each sample.

The soil sample M1

Homogeneity was tested as duplicate determinations from ten sample bottles. The results were calculated
using one-way variance analysis.

Sample | n Mineral oil | Target | Sirger | Swp Swb Swby Sbb Spb%0 | Sbis Starget
mg/kg SD % " % Starget
M1 2x10 | 345 1725 604 | 854 |25 0.071 496 |14 B 0.082

D the target SD was 35 % in 95 % confidense level

The within bottle variation (including analytical variation), (s ,) was 2.5 % and the between bottle variation,
(s,,) Was 1.4 %. The within bottle and between bottle variations were compared with the accepted total standard
deviation in this interlaboratory comparison, which was 35 % in analysis of the sample M1.

The set of samples was sufficiently homogenous to be used in this interlaboratory comparison.

The between bottle variations (s, ) were included in the uncertainty estimation of the assigned values.

The soil extract Ul

The preparation and the dividing of the soil extract Ul was tested by analysing three ampoules from the dividing
procedure (the first one, the middle one and the last one). The tested subsamples were homogenous.
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ANNEX 4. RESULTS OF THE STABILITY STUDY

Stability study was based on the analyses carried out four times during the analysing period of the
interlaboratory comparison.

Of the synthetic solutions, only the stability of sample L1 was tested. The mineral oil content 94 — 96 % from
the calculated mineral oil content was obtained during the analysing period.

Sample Sy u,? teae = blAy | € crit 0.05)
L1 0.093 0.0053 0.695 2.92
M1 15.15 0.762 1.028 1.81
U1 0.0033 0.0002 0.691 1.76

D the standard deviation of the data
2 the standard deviation of the slope (y=bx + a)

The standard deviation of the data (s ) have been included in the uncertainty estimation of the assigned value

even if its value was not significant.
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ANNEX 5. COMMENTS SENT BY THE PARTICIPANTS
Lab | Comment Action/SYKE
2 The laboratory used their own method for analysis of the soil sample | No action
M1 (the modification of the Nordtest guide). As integration interval in
chromatograms was used the fractions Cyy...Cjo and Cy...Cse.

3 Extraction procedure might have had an effect on the results of the | No action
samples V1 and V2.

11 The laboratory has corrected their results later in analysis of the oil | No action
fraction C,o...Cy; from the sample M1
The reported results:
151, 162 and 151 mg/ml
The corrected results:
0.151, 0.162 and 0.151 mg/ml

y The laboratory did not report their results until the deadline. The re- | No action

sults are not included to data evaluation. The results were reported 18
November 2002 and they were as follows:

Hydrocarbon oil index (GC)
L1 825 8.05mg/l
V1 281 3.0 mg/l
V2 034 0.53 mg/l




Lab | Soil Water Calibration and GC: injection, detection
Method Sample |Extraction |Extraction |Clean up | Method | Extraction | Extraction |Clean up hydrocarbon range | and column
reference | intake: |solventand |method and | method |reference |solvent method and | method
Meth no. | M1, Ul | volume time and time,
volume Meth no.
1 ISO/DIS |10g Methanol: | Ultrasonic | Florisil Purchased from gas | On column 50 °C,
16703, 5 ml Hexane 30 min (1.5¢g) station. FID 330 °C,
Meth 1 15 ml Shaking C>10..C<40 Precolumn
(2m, 0.53mm),
Analytical column
(5m, 0.32mm, [um)
Own 20¢g Pentane Shaking Florisil |ENISO | Pentane, |Shaking Florisil Diesel (Esso diesel | Split / Splitless 280 °C
2 method, 1 ml 20m] + 2h G g, 9377-2 50 ml 30 min, (2-3 g), 2000, summer MSD
Meth 2 Methanol shaking Meth 1 Shaking quality HP5
20ml Cio.--Cs (30m, 0.25mm, 0.25um)
3 [SO/DIS |10¢ Acetone 10 | Ultrasonic | Florisil |ENISO | Hexane, |Shaking Florisil column, | Diesel / Light fuel Splitless 320 °C
16703 4 ml ml, lh (1g), 9377-2, 30 ml I h, 2-3g) oil, FID 340 °C
modified, Hexane 5 Shaking | modified Meth 1 Base oil Precolumn: 2m
Meth 1 ml Cro-..Cyo DB-1
(15m, 0.53mm, 0.15um)
4 CEN/TC |20¢g Heptane 10 | Shaking AlLO, CEN/TC | Heptane, |Shaking ALO; Fuel oil, lubricating | Split 250 °C
292/ WG |5ml ml 40 min (3 g), 292 /WG | 5Sml 40 min, (19, oil FID 300 °C
5N, Shaking | 5N Meth 1 Shaking Cio...Cyo HNU NB-1
Meth 1 (Ilm, 0.32mm, 0.10pm)
5 ISO/MDIS |15¢g Acetone Ultrasonic | Florisil |ENISO | n-hexane, |Stirring Florisil Diesel fuet +Motor | On column, 60 °C
16703, 10 ml 20ml + 30 min 2 ), 9377-2 50 ml 30 min, 2 g), oil (1:1) FID 330 °C,
Meth 1 n-hexane Mini Meth 2 Mini column Cio---Cqo RTX-5
10ml column (30m, 0.53mm, 0.50pn)
6 ISO/DIS [20¢g Heptane 10 | Ultrasonic | Florisil Diesel and On column, 60 °C
16703, 10 ml ml, 30 min (1.5 g), lubricating oil FID 325 °C
Meth 1 Acetone 20 Stirring Cio...Cso Precolumn: HMDS
ml (5m, 0.32mm)

HP-5
(15m, 0.32mm, pm)

"T'9 XHNNV

SAOHLIN TVIOLLATVNY

61
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Lab | Soil Water Calibration and GC: injection, detection
Method Sample | Extraction |Extraction |Clean up [ Method | Extraction | Extraction | Clean up hydrocarbon range | and column
reference |intake: |solventand |method and | method |reference |solvent method and | method
Meth no. | M1, Ul |volume time and time,
volume Meth no.
7 ISO/DIS | 10g Cyclo- Accelera- | SPE- EN1SO |n-hexane |Shaking Florisil Soil: Soil:
16703, - hexane : ted solvent | column, [9377-2 10 ml 1 h, 2 g), Diesel and Fuel oil | On column
Meth 1 Acetone extraction florisil Meth 1 Shaking (1:1) FID 350 °C
(40:60), 20 min (Seppat (“WRD”-mix) ZB-5
20 ml plus, Cio---Cyo (30m, 0.25mm, 0.25um)
pod) ater Goms
BAM CRM 5004 ) )
O Split/Splitless, 200 °C
DB5-MS
(30m, 0.25mm, 0.25pun)
8 ISO/DIS |20¢ Acetone Shaking Silica- |ENISO | Hexane Stirring Silica- Mixture of Diesel Splitless 320 °C
16703, 2 ml 20 ml 30 min column, |[9377-2 50 ml | h, column, Isolute | and lubricating oil FID 350 °C
Meth 1 + n-heptane Isolute Meth 2 (0.5 ¢g) Cio-..Cyo Ultra-1
10ml 05¢ (12m, 0.2mm, 0.33um)
9 ISO/DIS |10¢g Acetone : Ultrasonic | Florisil | ENISO | Hexane, | Stirring Florisil-column | BAM KS 5004 On column, 63 °C
16703, 10 mli Heptane 30 min 2 g), 9377-2 30 mi 30 min, 29 Diesel:lubricating oil | FID 360 °C,
Meth 1 @:h), Shaking Meth 2 (1:1), Cyo...Cyo BPX-5
30 ml (5m, 0.32 mm,! um)
10 ENISO |n-hexane | Stirring Florisil-column | Diesel:lubricating oil | On column
9377-2 10+ 10 1h, 4 g Cig...C36 FID 280 °C
ml Meth 2 Epsil 5Eb
(25m, 0.32mm, 0.25um)
11 ISO/TR |12¢g Acetone Shaking Florisil |1SO Hexane | Shaking Florisil- DICK (pure diesel | Splitless 270 °C
11046, 10 ml 20 ml, 1h 0.5g) 9377-4 S0¢g 1 h, column oil, summer quality) | FID 325 °C
Meth 1 Hexane shaking Meth 1 2g Basecomp 20s CP-SIL 5CP
10 m! Pure lubricating oil, | (15m, 0.32mm 0.25um)
Cio...Cao
12 ISO/DIS |40¢g Acetone Ultrasonic | Florisil | ENISO | Hexane Shaking Florisil Diesel:lubricating oil | Splitless 300 °C
16703, 2 ml 50ml 20 min (4x3g) |[9377-2 50 ml 20 min, 2 g), (1:1) FID 330 °C
Meth 1 + Hexane Shaking Meth 1 Shaking Cio...Cao NB-1
25ml

(15m, 0.32mmm, 0.1pum)

/19 XANNY
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Lab | Soil Water Calibration and GC: injection, detection
Method Sample | Extraction |Extraction |Clean up | Method | Extraction | Extraction | Clean up hydrocarbon range | and cotumn
reference |intake: |solventand |method and | method |reference |solvent method and | method
Meth po. |M1, Ul [volume time and time,
volume Meth no.
3 [SO/DIS I5¢g Acetone Ultrasonic | Florisil | EN ISO n-hexane | Shaking Florisil- Diesel:lubricating oil | On column, 60 °C
16703, 5 ml 20 ml 30 min (1.5g) 9377-2 50 ml 40 min, column, Cho..-Cao FID
Meth 1 + n-heptane shaking Meth 1 2g BPX-5
10 ml (25m, 0.32mm, 0.25um)
14 ISO/DIS |10g Hexane 10 | Shaking Florisil |ENISO | Hexane Shaking Florisil-column | Diesel oil and On column, 50 °C
16703, 6 ml ml 30 min (1.5g), [9377-2 50 ml 30 min, 2g lubricating oil FID, 360 °C
Meth 1 Shaking Meth 1 (Fortum) BPX-5
: Cio---Cao (15m, 0.32mum, [pm)
15 EN[SO |n-hexane |Shaking Florisil- VHVI: base oil / On column,
9377-2 50+ 10 30 min, column diesei oil large volume inj.
ml Meth 1 29) Cio...Cuo FID, 350 °C

5% Phenyl / 95%
Dimethylpolysiloxane
(15m, 0.32mm, Ipm)

1C

¢/T9XHINNY
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ANNEX 6.2. RESULTS OBTAINED BY DIFFERENT ANALYTICAL
METHODS

Analyytli (Analyte) Min.oil-GC Nayte (Sample) M1

600
550-]
500
450{

400} 5 L
£ 3504 T [ 4
£ 300 } T 4 ] ‘ I

250

200 -

150 %
100
50

= Meth1 = Meth2

Meth 1: ISO/DIS 16703 or a similar method
Meth 2: A house method (pentane+methanol extraction)

Analyytti (Analyte) Min.oil-GC Nayte (Sample) V1

mg/l
)
;W
—f—
——
—f—
0

™
| L
HH
——
—H
—4

= Meth1 = Meth 2

Analyytti (Analyte) Min.oil-GC Nayte (Sample) V2

I[Il ET
I[lj

mg/l
o
S
——

=]
[N
1
——
——
HH
—H—

= Meth1 = Meth 2

Meth 1: Extraction technique - shaking
Meth 2: Extraction technique - stirring
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Extraction procedure:

Lab

o~ bW

11
12
13
14
15

shaking 30 min, pentane 50 ml
shaking 1h, hexane 30 ml

shaking 40 min, heptane 5 ml
stirring 30 min, hexane 10 ml
shaking 1 h, hexane 10 ml

stirring 1 h, hexane 50 ml

stirring 30 min, hexane 30 ml
stirring 1 h, hexane 10+ 10 ml
shaking 1h, hexane 50 ml

shaking 20 min, 50 ml (the solvent not reported)
shaking 40 min, hexane 50 ml
shaking 30 min, hexane 50 ml
shaking 30 min, hexane 50+10 ml

z/V1

z scores of the water samples V1 and V2

3

.
5
L
LTI &
7
2
10 L
15¢ o 12
'S *g
* 3 14

ANNEX6.3

RESULTS OBTAINED BY DIFFERENT ANALYTICAL
METHODS (the water samples V1 and V2)
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ANNEX 7. THE ASSIGNED VALUES AND THEIR UNCERTAINTIES

Assigned values
Sample Assigned value Estimation of the assigned value
L1 9.12 mg/ml The calculated concentration
V1 3.02 mg/l The calculated concentration
V2 0.402 mg/1 The calculated concentration
M1 325 mg/kg Robust mean
Ul 0.493 mg/ml Robust mean

Uncertainties of the assigned values for the samples Ul and M1

Analyte Sample Assigned Robust- u, 2u, 2u,
value SD (=s*) %
Min oil Ml 325 98.4 324 64.7 20
 mg/kg
Min oil Ul 0.494 0.107 0.035 0.070 14
mg/ml

u_=1,23 x s*/vp (ISO/DIS 13528)

where

s* =the Robust-standard deviation

p = the number of the results
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ANNEX 8. RESULTS REPORTED BY THE PARTICIPANTS

Analyte Sample Unit | 1 2 | 3 4
Min.oil-GC L1 mg/ml 15 1110,3 1/8.,64 118,96 1
M1 mg/kg 518 497 390 11166 164 159 1]378 389 393 11310 290 310 1
U1 mg/ml 0,45 1 0,494 110,68 1
V1 mgft 3,50 111,25 113,25 1
V2 mg/l 0,38 110,190 110,43 1
Oil fr.>10-23 M1 mg/kg 347 345 306 1194,6 93,5 97,0 11107 105 105 1
U1 mg/mi 0,33 1 0,134 q
Qil fr.>23-40 M1 mg/kg 171 152 84 1(71.4 70,5 62,0 11257 268 272 1
U1 mg/ml 0,12 1 0,327 1
Analyte Sample Unit 5 6 7 8 _
Min.oil-GC L1 mg/ml 9,013 118,48 1]11 118,38 1
M1 mg/kg 242 214 218 11343 313 311 11417 423 426 11235 252 246 1
U1 mg/mi 0,323 110,46 110,59 110,40 1
V1 mgll 2,793 2 2,0 10,94 2
V2 mg/! 0,550 2 0.39 110,14 2
Qil fr.>10-23 M1 mg/kg 108 68 68 11126 118 117 1
U1 mag/ml 0,109 110,13 1
Qil fr.>23-40 M1 mg/kg 134 146 150 11217 194 195 1
| vt mg/mi 0,214 10,33 1
Analyte ~ | Sample Unit 9 10 _ 11 12 ]
{ Min.oil-GC L1 mg/mi 8,74 110,59 119,09 117,80 1
M1 mg/kg 347 341 329 1 350 386 364 1184 257 1
U1 mg/mi 0,452 1 0,407 110,53 1
V1 mg/l 2,1 212,81 22,66 113,04 1
V2 mg/l 0,233 210,387 210,409 110,30 1
Oil fr.>10-23 M1 mg/kg 121 118 114 1) 0,151 0,162 0,151 1
U1 mg/ml 0,141 ' 1] 0,163 1
Qil fr.>23-40 M1 mg/kg 220 221 213 1 199 224 213 1
U1 mg/ml 0,309 1 0,244 1
. Analyte Sample Unit A 13 oo = o S8 - ' 15
Min.oil-GC L1 mg/ml 11,0 119,00 116,2 1
M1 mg/kg 430 440 450 1304 296 299 1
U1 mg/ml 0,56 110,615 1
V1 mg/l 2.8 111,96 111,71 1
V2 mg/l 0,4 110,206 110,24 1
Oil fr.>10-23 M1 mg/kg 150 150 140 11131 128 135 1
U1 mg/ml 0,16 110,182 1
Oil fr.>23-40 M1 mg/kg 280 290 310 11182 177 172 1
U1 mg/m! 0,40 110,418 1

SYKE - Interlaboratory comparison test 4/2002
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EXPLANATIONS FOR THE RESULT SHEETS

Results of each participant (Annex 10):

Analyte
Unit
Sample
z-Graphics
z-value

Outl test OK
Assigned value
2* Targ SD %
Lab’s result
Md.

Mean

SD

SD%

Passed
Missing

Num of labs

Min.oil-GC
mg/kg or mg/ml
The code of the sample
z score - the graphical presentation
z-score, calculated as follows:
z = (x, - X)/s, where
x. = the result of the invidual laboratory
X = the reference value (the assigned value)
s = the target value for the total standard deviation (s, )
yes - the result passed the outlier test
the reference value
the target total standard deviation (95 % confidence interval).
the result reported by the participant (the mean value of the replicates)
Median
Mean
Standard deviation
Standard deviation, %
The results passed the outlier test
1.e. <DL
the total number of the participants

Summary on the 7 scoves (Annex 13):

A -accepted (-2<2<2)

p - questionable ( 2< z < 3), positive error, the result > X

n - questionable (-3 <z<-2), negative error, the result <X

P- non- accepted (z > 3), positive error, the result >>> X

N- non- accepted (z < -3), negative error, the result <<<X (X = the reference value)

Robust analysis (Calculation of the assigned value for the samples M1 and Ul, Annex 7)

The items of data is sorted into increasing order, x, X X

,X

393 Mgy s apuliggas sy

Initial values for x* and s” are calculated as:

X"=median of x,
S$"=1.483 median of | x, — x|

i=1...p
i=1...p

The values of x" and s™ are updated by calculating

Pp=15s"
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For each x, is calculated:

x'= x'-¢ ifx,<x"-¢
X, = x+@ 1fxi>>'<+q)
%"= % otherwise

The new values of X" and s" are calculated from:

X'= Yx'/p

ANNEX9/2

The robust estimates x” and s* can be derived by an iterative calculation, i.e. by updating the values of x" and s* several

times, until the process convergenes.

Ref: Statistical methods for use in proficiency testing by interlaboratory comparisons, Annex C (ISO/DIS 13528, Draft

2002-02-18)
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ANNEX 10. RESULTS OF EACH PARTICIPANT

Anaiyte Unit Sample z-Graphics Z-value|Outl | Assig- | 2* | Lab'’s Md. Mean SD | SD%||Pas- (f)aqtl. Mis- | Num
=, test| ned |Targ| result sed | fai- | sing| of
2 1o OK | valve |SD% ted labs

——

G e S )

e e
44

2 yes (9,12 | 5 9 9.48 ‘ 20,8 |[15 0
(¥ yes 325 |35 |468,3 [321 3258 (923 (28313 |0 [0 |13
20,5938 | yes [0,494 |30 (046 |0477 |04968 (0,02 |205|12 [0 [0 |12
O r.>10-23 | mglkg M ' yes | 125 332,71 |17 125,17 8542 (6799 10 |0 19
mg/ml U1 : yes [0,151 0,33 |0,1505 |0,1686 [0,06901[409(]8 [0 [0 |8
Oll fr.>23-40 mg/kg M1 | yes | 194 135,7 195 190,6 67,86 35,6 |9 0 0 9
! 8 |0 |0 |8

012, |0,318 |0,2953 |0,09884 |33,4
e

~Win.oll-GC

0 |0

yes & 0 0
yes 3,02 30 |3,50 2,66 2,371 |0,7772 (327 |13 [0 |0 |13
- yes (0402 |40 10,38 038 (0,3273 (01184 3611113 |0 |0 |43
Tfr.>10-23 | mglkg T : yes | 125 95,03 |17 125,7  |8542 |67,9(|9 |0 O |9
Ol r.>23-40 | mglkg M1 : yes | 194 67,97 |195 190,6 |67,86 |356(9 [0 |0 |9
- Eo . Ty ‘I‘ 3 A . o

mg/ml 1,98 20,8 |15 |0 |0 [15 ‘N

mg/kg M1 386,7 321 3258 (923 [283([13 [0 [0 |13
mg/ml u1 0,494 |0477 10,4968 (0,102 |20,5(12 [0 |0 |12
mg/l % 1,25 2,66 2,371 |0,7772 (327 |13 [0 [0 |13
mg/l V2 0,190 10,38 |0,3273 (0,21184 (36,1 (13 (0 {0 (13
OTfr>10-23 | mokg M1 105,7 [117 1257 |8542 |67.9 |9 [0 [0 |9
mg/ml U1 yes | 0,151 0,134 |0,1505 |0,1686 |0,06901(408 (/8 [0 [0 |8
Ol fr.>2340 195 1906 |67.86 (3569 |0 |0 |9
0,09884 (334 (8 [0 |0 |8

1,98 0 0
yes | 325 36 (3033 (321 3258 (923 283 (|13 |0 0 13
yes (0,494 (30 (0,68 0477 10,4968 (0,102 [20,5(/12 |0 0 12
yes | 3,02 30 [3,25 2,66 2,371 |0,7772 (327 (|13 |0 0 13
0,1184 |36,1 0 0

1,98
35 |224,7 |321 3258 (923 28,3 |[13

yes (0,494 |30 |0,323 |0,477 |0,4968 |0,102 20,512
30

0 |0
o |o
o |o

yes [3,02 2,793 |266 (2,371 |0,7772 (327|183 [0 o |13

yes (0,402 (40 (0,550 (0,38 [0,3273 |0,1184 (38,1 (13 [0 [0 |13
Ol fr.>10-23 | mg/kg Mi : yes | 125 81,33 117 125,7 8542 (67,99 |0 |0
mg/ml ul ; yes [0,151 0,109 [0,1505 |0,1686 |0,06901 40,9 |8 [0 |0
ONlfr.>23-40 | mglkg M : yes | 194 1433 195 1806 |67.86 [356(8 |0 |0
U1 ; yes | 0,298 i 0,214 |0,318 |0,2953 |0,09884 (334 (|8 |0 |0

a=
I~ Min.o s 1,88 0 |0
M1 i 0,04689| yes 325 3223 [321 3258 |923 28313 [0 |0
U1 - 20,4588 | yes |0,494 |30 |0,46 0477 |0.4968 |0,102 |205([12 |0 o

ONfr>10-23 | mglkg | Wi ; Ves 125 7203 (117 11257 8542 167019 [0 [0
mg/ml U1 ! ves |0,151 0,13 |0,1505 |0,1686 |0,06901(409 8 |0 |0
O 152340 | mokg | W : ves [ 194 207|195 11906 |67.6 s 0 |0
: 0,09884 8 [0 |o

9,48 0 0
1,705 yes | 325 35 1422 321 3258 (923 283113 |0 0 13
DTS, 1,296 yes (0,494 (30 [0,59 0,477 |0,4968 |0,102 ]20,5(12 |0 0 12
i -2,252 | yes |3,02 30 (2,0 2,66 2,371 |0,7772 |32,7 |13 |0 0 13
o -0,1493 | yes (0,402 |40 (0,39 0,38 0,3273 |0,1184 0 0

19,48

= 9 0 10
1,418 | yes|325 35 (2443 |321 3258 1923 |283|[13 [0 |0 |13
ey 1,269 | yes|0,494 |30 |0,40 |0477 |0,4968 |0,102 (20512 [0 [0 |12
__i 4592 | yes[302 |30 [094 |266 2371 (07772 (32713 [0 |0 |13
P | -3259 | yes|0,402 (40 (014 |03 |0,3273 |0,1184 (36,1 [[13 |0 |0 |13

Outlier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampel, M - manual
SYKE - Intedaboratory comparison test 4/2002
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Analyte Unit Sample z-Graphics Z- value Assig- | 2* | Lab's Md. Mean SD [ SD%|(|Pas- | Outl.| Mis- | Num
3 2 1 0 +1 +2 +3 ned |Targ| result sed | fai- | sing| of

9,48 1,98 0 |0
mg/kg M1 - 0,2462 | yes 325 35 (339 321 3258 923 [283[13 |0 [0 |13
mg/ml U1 — -0,5668 | yes|0,494 |30 |0,452 |0477 04968 (0,102 [205(12 [0 [0 |12
mg/l \%! 2,009 |vyes|3,02 |30 (211 266 (2,371 [07772 (32713 [0 |0 |13 .
mg/l V2 — 2,102 | yes|0,402 |40 0,233 0,38 |0,3273 |0,1184 [36,1 (|13 [0 [0 |13

Ol fr.>10-23 | mg/kg M1 yes |12 17,7 117 125,7 |8542 67,99 |0 |0 |9
mg/ml u1 yes |0,151 0,141 |0,1505 |0,1686 |0,06901[40,9(|8 [0 [0 |8

[~ ONr>23-40 | mglkg M7 yes | 194 218 195 190,6 |67,86 |356 (9 |0 |0 9
mg/ml U1 yes |0,298 0,309 0,318 |0,2953 |0,09884|334 |8 |0 [0 |8

1,98

0,318

{ 0 [0]
ma/kg M1 —_ 0,7326 35 |366,7 |[321 3258 (923 (28313 |0 |0 |13
mg/ml u1 S -1,174 30 |0407 |0477 |04968 (0,02 (20512 |0 |0 |12
mafl \% — 0,7947 | yes 302 |30 [266 266 (2371 (07772 (327 ([13 |0 |0 |13
mafl V2 ' 0,08706 | yes [0,402 |40 |0,409 [0,38 [0,3273 |0,1184 [36,1([13 [0 |0 |13

Oilfr.>10-23 | malkg [YE : ves [12 0.1547 [117 125.7 |8642 67,99 |0 |0 |9
mg/ml u1 ! yes 0,151 0,163 |0,1505 |0,1686 |0,06901 (40,98 [0 |0 |8

Ol fr.>2340 | malkg VE] : ves | 194 212 195 1906 |67,86 (35619 |0 |0 |9
: 0,2953 |0,09884 8 |0 lo |8

e Gt e

Mm.ol-GG — 0 10
mg/kg M1 ] -1,837 | yes |325 35 321 923 (283113 [0 |0 |13
mg/ml u1 —_ 0,4858 | yes[0,494 |30 0,477 0102 |205(12 [0 [0 |12
mg/l \Z] i 0,04415 | yes (3,02 |30 2,66 07772 |32,7 13 [0 [0 |13
mgi V2 — -1,269 40 0,38 0,1184 |36, 113 |0 o |13

- Laboratory 3 i LR 25 : s G
[~ Min.oll-GC | mg/ml E1- Te— 2,061 20 g 1,98 20,8 [[15 0 15
mg/kg M1 [ S— 2,022 35 321 923 (28313 [0 [0 |13
mg/ml u — 0,8907 | yes (0,494 |30 0,477 0,102 (20,512 [0 |0 |12
mgi V1 -— -0,4857 | yes [3,02 |30 2,66 07772 (327 (13 [0 |0 |13
mg/l V2 -0,02488| yes [0,402 |40 0,38 01184 (36,1 1(13 [0 |0 |13

Ol fr.>10-23 | mglkg Y5] ' yes | 125 7 8542 167,99 |0 |0 |9
mg/m| u1 ! yes [0,151 0,1505 0,06901 (40,9 (8 |0 |0 |8

iIr.>23-40 | mglkg YE] : ves | 194 195 6786|356 (9 [0 |0 |9
mg/m| u1 : yes | 0,298 0,318 0,09884 334 (8 [0 [0 |8

LLaboratory. ¥ :

Minoll-GC | mgml 1% u 0,1316 | yes 9,12 |20 9,00 |9 9,48 198 [208 |15 |0 JO |15
mg/kg M1 - -0,4454 | yes |325 35 |299,7 |321 3258 (923 (28313 [0 |0 |13
mg/ml u1 f— 1,633 | yes|0,494 (30 (0,615 |0,477 (04968 |0,102 |[205([12 [0 [0 |12
mg/l \%Z! -2,34 yes|302 |30 (1,96 |266 (2371 |07772 (32713 |0 |0 |13
mg/t \% — 2,438 |yes|0,402 |40 (0,206 (0,38 |0,3273 [0,1184 (36,1 (13 [0 |0 |13

Ol ir.>10-23 | mg/kg M1 ' "yes | 125 131,3  |117 1257 (8542 (67,099 |0 |0 |9
mg/mi u1 ! yes |0,151 0,182 |0,1505 |0,1686 |0,06901(40,9|8 [0 |0 |8

Ollfr>2340 | mg/kg YE] : yes [ 194 177 195 190,6 |67,86 |356 (9 |0 |0 |9

Ut ! yes | 0,298 0,418 0,318 |0,2953 |0,09884 (3348 |0 [0 |8
- :kaborator &

Minoil-GC | mg/ml [ m—— 3,202 | yes|9.12 |20 6.2 9 9,48 1,98 5 |0 |0 |15
mg/l \%! ] 2,892 |vyes|302 (30 [1,71 266 (2371 [07772 (327 |13 [0 |0 |13
mg/l V2 — 2,015 | yes|0,402 |40 |0,24 {038  |0,3273 |0,1184 (36,1 ([13 (0 [0 |13

Qutlier test failed: C - Cohcran, G1 - Grubbs(1-outlier algorithm), G2 - Grubbs(2-outliers algorithm), H - Hampel, M - manual

SYKE - Intertaboratory comparison test 4/2002
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RESULTS AND MEASUREMENT UNCERTAINTIES
REPORTED BY THE PARTICIPANTS

Analyytti (Analyte) Min.oil-GC

Nayte (Sample) L1

I

mg/ml
<o
1

——

H

Analyytti (Analyte) Min.oil-GC

Nayte (Sample) M1

9 10

Laboratory

11

13

14 15

600
550]
500
4507

4004

2 350

£ 3007
2503

——

H——

2004
150
1004

50

Analyytli (Analyte} Min.oil-GC

Nayte (Sample}) U1

8 9 10

Laboratory

11

12

13 14

——

H—f—

H——

1 1 !

8 9 10

Laboratory

11

12

13 14




Analyytti (Analyte) Min.oil-GC

31

Néyte (Sample) V1

ANNEX11/2

—H

—_—

Analyytti (Analyte) Min.oil-GC

3 1 1 [ T |

6 7 8 9 10 11 12 13
Laboratory

Nayte (Sample) V2

14

15

—_—

——

HH

Analyytti (Analyte) Oil fr.>10-23

6 7 8 9 10 11 12 13
Laboratory

Nayte (Sample) M1

14

15

(= =
I

i |

6 7 8 9 10 11 12
Laboratory
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Analyytti (Analyte) Oil fr.>10-23

X2

Nayte (Sample) U1

0.4
0,35
0,3

0,257

mg/ml

0.2

H——

0,15]

0.1

——

Analyytti (Analyte) Oil fr.>23-40

I 1

6 7 8
Laboratory

Nayte (Sample) M1

10 "

12

13

14

——

Lo

——

Analyyiti (Analyte) Oil fr.>23-40

6 7 8
Laboratory

Nayte (Sample) U1

10 1

12

13

14

H——

—

6 7 8
Laboratory

SYKE - Inlerlaboratory comparison test 4/2002

10 11

12

13

14




33 ANNEX 12

ANNEX 12. RESULTS CALCULATED ACCORDING TO ROBUST
STATISTICS (the samples M1 and Ul)

Interlaboratory comparison test  4/2002
ROBUST statistics

Analyte: Min.oil-GC 1 ;
5004
Sample: M1 4+ -
450 - e
Robust mean: 325 . ) .
4004 .
Mean: 326 . . .
350 3 . 3 *
Robust SD: 98,4 (30,3%) 1 .
4 ° L ]
SD: 92,3 (28,3%) S0 . '
250 . 3 ¢
] .
200
150 ? [

Laboratory

|:Robust m « Passed -+ Adjusted I

Interiaboratory comparison test  4/2002

ROBUST statistics
Analyte:  Min.oil-GC 3 -
Sample: U1 0.65—§-— —————————————
Robust mean: 0,494 0-5—; . !
Mean: 0,497 0,65—;- ) .
Robust SD: 0,107 (21,6%) 054 "
SD: 0,102 (20,5%) 0453 o - .
0,43 5 .
0,35—3-_ _____________

Laborstory

|-Robusl m e Passed + Adjusted J
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ANNEX 13. SUMMARY OF THE z SCORES

-, -Analyter .. SamplelLa 3 _ 13203

Min.oil-GC t P A p A p A
M1 p n A A A A A A A p A
u1 A . A p A A A . A A A A
V1 . A N A n N n A A A A n
V2 : A n A A N n A A A A n

Oil fr.>10-23 M1
U1

Oil fr.>23-40 M1

% 33 75 60 80 80 100 60 60 60 100 100 100 60 60 O
Accredited yes

A - accepted (-2 <Z <2), p - questionable (2 < Z < 3), n - questionable (-3 < Z < -2), P - non-accepted (Z > 3), N - non-accepted (Z < -3),
%* - percentage of accepted results

Totally accepted, % Inall: 70 In accredited: 60 In non-accredited: 70

SYKE - Interlaboratory comparison test 4/2002



Sample L1
esponse._ GC: HP 6890
Column: SGE BPX-5,5m x 0,32 mm x 1 pm
1400000 Precolumn: Deactivated fused silica capillary, 2m X 0,53 mm
Carrier gas: Helium, constant flow 2 m/min
1300000 Oven: 60 °C for Smin, 30 °C/min to 340 °C, 340 °C for 7 min
Injection: On-column, { pl
. o
1200000 Detector: FID 360 °C
1100000 C40
1000000
900000
800000
700000
600000
Cio
500000
400000 M
300000 i ‘M
200000
o7 4 i T L
[Time 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 1000 1100 1200 1300 1400 1500 16.00 1700 18.00 19.00 20.00

"T'PL XANNY
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St
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Sample M1
esponse_
GC: HP 6890 Cao
750000 Column: SGE BPX-5,5m x 0,32 mm x 1 pm
Precolumn: Deactivated fused silica capillary, 2m X 0,53 mm
200000 Carrier gas: Helium, constant flow 2 mU/min
Oven: 60 °C for Smin, 30 °C/min to 340 °C, 340 °C for 7 min
Injection: On-column, 1 pl
650000 Detector: FID 360 °C
600000
550000
500000
Cio
450000
400000
350000 j
s
250000
200000
150000_J L sl
L e e e B e I e B T T T o U
Time 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00

TP XHUNNV

(IIN) SWVIOOLVINOIYHD ATJINVS

VI XANNV

DE.
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Sample U1l
Response_
GC: HP 6890 Cao
Column: SGE BPX-5,5m x 0,32 mm x 1 pm
Precolumn: Deactivated fused silica capillary, 2m X 0,53 mm
900000 Carrier gas: Helium, constant flow 2 m{/min
Oven: 60 °C for Smin, 30 °C/min to 340 °C, 340 °C for 7 min
Injection: On-column, 1 pl
800000 Detector: FID 360 °C
700000
600000
500000
400000
Cio
300000
\'L.\N‘
200000 \
L -
~ 100000 L e e o A oo B e L L T R S I A e
[Time 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 1100 1200 1300 1400 1500 1600 1700 1800 1900 20.00

LE

(IN) SWNVIDOLVINOYHD ATJINVS

€Y XINNV
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Sample V1
esponse. GC: HP 6890
Column: SGE BPX-5,5m x 0,32 mm x 1 pm
1400000 Precolumn: Deactivated fused silica capillary, 2m X 0,53 mm
Carrier gas: Helium, constant flow 2 ml/min
1300000 Oven: 60 °C for Smin, 30 °C/min to 340 °C, 340 °C for 7 min
Injection: On-column, 1 pl
1200000 Detector: FID 360 °C
1100000
1000000
Ca
900000 [
800000
700000
600000
ClO
500000
400000 M M
300000 \J
200000 M
WAJ\MM L
100000+ : T e . — — '

— T T — T T B e e e e e o A T e e e e ML A e e e e e o R
Time 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 1000 1100 1200 1300 1400 1500 1600 1700 1800 19.00 20.00

8¢

(IA) SWVIDOLVINOYHD ATdINVS




Sample V2
Spoi —
FEPONE Cuo GC: HP 6890

Column: SGE BPX-5,5m x 0,32 mm x 1 pm

750000 Precolumn: Deactivated fused silica capillary, 2m X 0,53 mm
Carrier gas: Helium, constant flow 2 mV/min

700000 Oven: 60 °C for Smin, 30 °C/min to 340 °C, 340 °C for 7 min
Injection: On-column, 1 pl

650000 Detector: FID 360 °C

600000

550000

Ca

500000

450000

400000

350000

300000

250000

200000 w

150000_J w VN o

_100000|L.......ﬂ..[.,ﬁﬁw.. R R T S T T o o L
[[ime 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 1100 1200 1300 1400 1500 1600 1700 1800 19.00 20.00
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