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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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URL: wwyv.iso.org/iso/foreword.html.

This document was prepared by Technical CommitteeJSO/TC 190, Soil quality, Subcommittee SC 7, Joil
and site agsessment.
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Introduction

The solubility of most non-polar organic contaminants is limited and they are sorbed to the soil
matrix. They may desorb and become available for organisms, which may result in an effect (toxicity,
degradation or bioaccumulation). Not all sorbed (adsorbed and absorbed) contaminants will desorb
and become available.

Extractions used in chemical analysis to measure the total concentration, release more contaminants
from the soil than are available. It is however also possible that contaminants are so strongly bounded

bywm&iwww&wmﬁy also be
cayised by incorporation of the contaminant (or a degradation or reaction product of the cogtaminant)

in the organic soil structure. The distribution of contaminants over sorption sites of varying sorption
stijength is not constant in time and contaminants will shift, with increasing contact time, to the
strjonger sorption sites.

Figure 1 shows schematically the differentiation between:

— | extractable residues that are also bioavailable (i.e. the potentially bioayailable fraction);
— | residues that are extractable by harsher extraction methods but@renon-bioavailable;
—| residues that are neither extractable nor bioavailable.

If 3 degradable substance enters a soil, part of it will degrade’ over time (curve a). The areq between
cufve a and c is extractable by exhaustive chemical procedures. For risk assessments, this part is
copsidered as the “total concentration” for which values are defined in many regulations| However
only a part of this amount is bioavailable. The area between curves a and b is the bioavailable fraction
anfl the area between curves b and c is the non-bioavailable fraction. The method described in this
dofument enables the measurement of the potential bioavailable and the non-bioavailable fraction of a
contaminant in soil.

© ISO 2018 - All rights reserved v
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1
a
2 \
b 3 c
5
4
X
Key
X time
Y contaminant concentration
1 degradable
2 bioayailable
3 extrdctable, non-bioavailable
4 non-gxtractable: persistent residues
5 non-pvailable fraction
NOTE For curves a, b and c see description initext above.
Figyre 1 — Temporal changes in extractable/bioavailable fractions, extractable/non-
bioavailable fractions and non-extractable/non-bioavailable fractions of a non-polar organic

contaminant (modified from [1])

In the scigntific research te bioavailability a large number of definitions and concepts are in use, wh

reflect thg
approach
To suppo
of Ortega
measurab
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discussion inthe’scientific world. However, for regulatory purposes a more clear and sim

't decisions, both should be measurable. Therefore, this document follows the appros
Calvo<etval. (2015)([2] as illustrated in Figure 2. In this approach all defined fractions
le as further explained in Clause 4.
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Figure 2 — Measurement of bioavailability of organic.chemicals: a simplified scheme for use in
regulation [Source: Orteg[\ alvo et al. (2015)]

\(\
Thi colour boxes at the left of the biological mem@i}ne represent the distribution of pollutantjmolecules
anjong four classes (non-extractable, very | ly/slowly desorbing, rapidly desorbing and water-
digsolved) in soils and sediments. In the seheme in Figure 2, the bioavailable chemical is represented
by|the rapidly desorbing and dissolv “concentrations. The chemical methods able to mdasure the
pollutant present in each specific f action are given in the grey boxes. The green box to the right of
the cell membrane represents the cesses that occur within the organism exposed to the[pollutant.
Thiese biological processes can,also serve as the basis for standard methods used for bioaailability
mgasurements. O§

As|presented in Figure lg-é bioavailable fraction can be measured using the method descriled in this

dofument. \%

© ISO 2018 - All rights reserved vii


https://standardsiso.com/api/?name=461f063489b30d298db9c618e4d40fe4



https://standardsiso.com/api/?name=461f063489b30d298db9c618e4d40fe4

TECHNICAL SPECIFICATION ISO/TS 16751:2018(E)

Soil quality — Environmental availability of non-polar
organic compounds — Determination of the potential
bioavailable fraction and the non-bioavailable fraction
using a strong adsorbent or complexing agent

1| Scope

Thiis document specifies an extraction method to determine the bioavailable potential and
enyironmental available) fraction and the non-bioavailable fraction of a contanfinant in sqil using a
“rdceiver phase” for an organic contaminant with strong sorbing or complexing properties, for example,
Tepax®1 or cyclodextrin, respectively.

NOTE1 The bioavailable fraction is defined in ISO 17402 as environmental bioavailability.

ThE method is applicable for non-polar organic contaminants with an-aqueous solubility of 4100 mg/I.
Thee method is applicable for soil and soil-like material including (dredged) sediments.

NOTE 2  The method is theoretically applicable to non-polar organic contaminants with an aqueouf solubility
of 1 000 mg/1. The method has been often applied for compoundswith a much lower solubility (Kow >|3) and less

for|compounds with a higher solubility. The applicability is therefore defined for compounds with 4n aqueous
solubility of <100 mg/I.

2 | Normative references

The following documents are referred todn the text in such a way that some or all of thejir content
copstitutes requirements of this document. For dated references, only the edition cited applies. For
unfated references, the latest edition.6f the referenced document (including any amendmentf) applies.

IS) 11074, Soil quality — Vocabulary

ISQ 11465, Soil quality —{ Détermination of dry matter and water content on a masqy basis —
Grgvimetric method

ISQ 14507, Soil quality-= Pretreatment of samples for determination of organic contaminants

ISQ 17402, Soil guaglity — Requirements and guidance for the selection and application of methpds for the
asgessment ofbioavailability of contaminants in soil and soil materials

[SQ 18512;-56il quality — Guidance on long and short term storage of soil samples

- ags
3 armes and definitions
e Fi S a-ae HiHtHo0RS

For the purposes of this document, the terms and definitions given in ISO 11074, ISO 17402 and the
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

— IEC Electropedia: available at http://www.electropedia.org/

1) Tenax® is an example of a suitable product available commercially. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of this product.

© ISO 2018 - All rights reserved 1
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31

potential bioavailable fraction

amount of contaminant present in the matrix that can be released from the solid phase to the aqueous
phase in a well-mixed water soil mixture and in presence of a receiving phase in a period of 20 h

Note 1 to entry: In ISO 17924 the term bioaccessibility is used, which is the fraction of a substance in soil or soil
material that is liberated in (human) gastrointestinal juices and thus available for absorption. This document
does not distinguish between bioavailability and bioaccessibility and uses the general term bioavailability. The
concept of bioavailability as followed in this document is described in the introduction of this document.

4 Pringiple

This metHod gives an estimation of the potential bioavailable and non-bioavailable fraction of‘orgapic
contamingnts, i.e. the amount of the contaminant in the matrix that is potentially exchangeable wjith
the aqueops phase; specifically that, which is adsorbed/complexed by Tenax®/cyclodextrin

The extraftable and non-bioavailable fraction of the contaminant left in the sample follewing the act{on
of Tenax®/cyclodextrin can be subsequently measured with an exhaustive/harsh éxtraction technique
(designed| to measure the total concentration) and in this way the non-bioawailable fraction of the
contamingnt is assessed.

Thus, in njimerical terms, the total contaminant concentration in a sampl€’is the sum of the bioavailaple
concentr:ltion (established using a strong sorbent or complexing-agent) and the non-bioavailaple
concentraftion (established using a subsequent harsh extraction mé€thod performed on the residue that
is left after the matrix has been extracted using a strong sorbentier ‘complexing agent):

Ctot,coht =Cbio T Cnon-bio (1)
where

Ctotlcont 1S the total contaminant concentration;
Chio is the bioavailable concentration;
Cnoi-bio 1S the non-bioavailable ¢oncentration.

The soil, poil-like material or sediment sample with particle size <2 mm is extracted with waler
containing a “receiver phase” for-the organic contaminants. This phase is either a complexing agent
(cyclodextrin) or a strong adserbent [Tenax®]. The solubility of non-polar compounds is limited and in
this methpd the receiver phase acts as an “infinite sink”. The measured amount, which is the amount
that desorbs from the-$oil material during 20 h, reflects the fraction of contaminant that can have
effects on|biotic systems and that can become mobile.

In the follpwing step, the contaminants adsorbed are extracted from the receiver phase and determirned
by appropriateYanalytical methods. The amount of contaminants left in the soil residue, the npn-
bioavailahléAraction, can be measured using a subsequent harsh/exhaustive extraction designed| to
measure the total concentration. Formula (1] can then be used to determine the total contaminant
concentration in the sample (if desired).

NOTE1 ISO 13859 and ISO 13876 are examples to measure the total concentration of respectively PAH and
PCB in soil and soil like materials.

NOTE 2  Formula (1) shows the relationship between the “total contaminant concentration” the “bioavailable
concentration” and the “non-bioavailable concentration”. If two of the concentrations are known the third
concentration can be calculated through the use of Formula (1). For example, by measuring the “total
concentration” and the “non-bioavailable concentration”, the “bioavailable concentration” can be calculated.
This is allowed with homogeneous materials. If it is not known whether a material is homogeneous and the
bioavailable concentration is the concentration of interest, the bioavailable concentration needs to be measured.

2 © ISO 2018 - All rights reserved
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Reagents used shall be of suitable grade - analytical grade or higher- if not specified otherwise. The
blank value of the reagents (including water) shall be negligible compared to the lowest concentration
of organic contaminants to be determined.

5.1 Water, millipore or nanopure.

If biodegradation of the target compounds is to be expected, add sodium azide (5.2) to water to a final
concentration of 0,2 g/l. This will minimize the biological degradation of the target compounds. If

b for some

il, aqueous
eparation.

de which

e Grade or

o be fit for

ber litre of

is solution

persistent

A for the

biddegradation is not to be expected, it is not necessary to add sodium azide. This is the cas
pefsistent target compounds, e.g. PCB.

NOTE With some soil samples it can be difficult to obtain a proper separation between the so
phaise and Tenax®. The use of 0,001 mol/1 or 0,01 mol/l CaCl; (5.9) instead of water can ip{prove this s
5.2 Sodium azide, [CAS No. 26628-22-8], NaNs.

WARNING — Attention is drawn to the hazard deriving from the use of the sodium az
is acutely toxic.

5.3 Cyclodextrin, (hydroxypropyl-£-cyclodextrin) of >97 % purity of a Food Grade, Medicin
Phprmaceutical Grade.

NOTE Analytical Grade cyclodextrin is very expensive. Foirnthis method Food Grade has shown {
purpose.

5.4 Extraction solution of cyclodextrin, dissolve"100 mmol (= 146 g) of cyclodextrin (5.3)
wdter (5.1).

NOTE If biodegradation of the target conipounds is to be expected, add sodium azide (5.2) to t}
to p final concentration of 0,2 g/l. This will minimize the biological degradation of the target compounds. If
biddegradation is not to be expected, it isnot necessary to add sodium azide. This is the case for some
tarjget compounds, e.g. PCB

5.3 2,6-diphenyleneoxide polymer (Tenax® TA), 60 mesh to 80 mesh. See Annex
préparation and regeneration of Tenax®.

5.6 Petroleum ether, [CAS No. 8032-32-4], boiling range 40 °C to 60 °C.

5.7 Ethanol, JCAS No. 64-17-5], C2HgO.

5.8 Acetone, [CAS No. 67-64-1], C3HgO.

5.9 Calcium chloride, [FAQ no.l ﬂ?'—?-ﬂA-R]I CaCly

5.10 Sodium sulfate, [CAS No. 231-820-9], NazS04,

6

Apparatus

Use the following equipment. All materials that come into contact with the sample (or reagents) shall
not adsorb the contaminant of interest and shall not contaminate the sample. Glass and PTFE are
suitable materials for most contaminants.

6.1 Sieving equipment, with 2 mm nominal screen size.

© ISO 2018 - All rights reserved
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6.2 Balance, accuracy 0,01 g.

6.3 Conical centrifuge tubes, with screwing caps.

6.4 Separation funnel, of suitable size.

NOTE

The hole in the tap of the separation funnel used for the Tenax® extraction needs to be large enough
for the soil particles to leave the funnel. Otherwise no separation between Tenax® and the sample is possible.

Zer,

ing mnrhinn’ which limits breakdown of camp]n parﬁr‘]nc’ e.g-—an end-over-end shal
(=]

(20 £ 2) r/min or other mild agitation method or a horizontal movement shaker, capable
/min to 180 r/min.

Cenltrifuge, capable to centrifuge the centrifuge tubes (6.3).

6.5 Sha
capable o
have 150
6.6

6.7 Cru
6.8 App
6.9 Kud

Khing equipment, jaw crusher or cutting device.
ropriate glassware and plastic ware.

erna Danish sample concentrator.

6.10 Collection vessel.

6.11 Folded filter.

edure

1ple preparation

e shall be pretreated in the labératory in accordance with ISO 14507, but with the follow
1S:

bive pretreatment like gkinding may have an effect on the environmental availability|
minants and therefore grinding is not allowed.

eral the test portion/to be prepared shall have a grain size less than or equal to 2 mm, but
ount the material’shall be ground to reach this grain size.

Remofve stones, shells and any material not representative for the sample.

7 Prog
7.1 San
The samp
restrictio
— Inten
conta
— In gey]
no ac
— Sieve
NOTE

the sample using a sieve (6.1). If necessary press the material by hand through the sieve.

Iristead of using ISO 14507, also freeze drying according ISO 16720 can be used to pretreat the sam

to

ng

of

on

ble.

Some soils (e.g. peat and some sediments) are difficult to sieve. In these cases remove stones, shells and
material not representative for the sample (e.g. plant material) by hand and process the sample without
sieving.

If the sample cannot be sieved at all because of its water content, reduce the water content until the
laboratory sample can be sieved. In the case of drying, the drying temperature shall not exceed 25 °C.

If a rapidly degradable fraction is to be expected, reduction of water content by air drying is not allowed.
In that case the original collected sample shall be forced by hand through a 2 mm sieve or the sample
can be freeze-dried.
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If samples shall be stored, store them in accordance with ISO 18512 and in such a way that processes
that have an effect on the bioavailability (biodegradation, change in organic matter composition) are
prevented.

7.2 Determining water content

Determine the water content of the test portion obtained after sample preparation (7.1) as specified in
ISO 11465.

7. Method A: (‘yrlndpytrin

7.3.1 Extraction of the sample

Using a balance (6.2) weigh a test portion equivalent to (4 + 1) g of dry materialkand place|this in an
appropriate centrifuge tube (e.g. 50 ml) (6.3). Add 40 ml of the cyclodextrin extraction solution (5.4).
Pldce the tubes on the end-over-end shaker or the horizontal shaker (6.5) in the dark for|20 h at a
tempperature of (20 + 2) °C. Use appropriate glassware and plastic ware (628) in order to mpke phase
separation possible.

Usg a mild agitation at a frequency that ensures that the ingredients'are well mixed and the breakdown
of §oil particles is limited (6.5).

7.3.2 Phase separation

Centrifuge the tubes during 15 min at least at 2 000 g«torobtain phase separation (clear supernatant).
Remove a portion of the supernatant, by pipetting (e.g,10 ml) for further analysis.

The residual extraction pellet contains the non-bieavailable fraction of the contaminant. This|pellet can
belused for further analysis to determine thexon-bioavailable fraction of the contaminant (s¢e 7.5.2).

NOTE Depending on the sample it can be-hecessary to use a centrifuge with a higher g-value fand longer
cerjtrifuge time. It is possible to get the same separation efficiency at other centrifugation conditiohs (shorter
centrifugation time at higher centrifugation speed or extended centrifugation time at lower cenfrifugation
spged). SO 12782-1:2012, Annex A, provides a number of principles that need to be considered in order to ensure
repgroducibility of the centrifugation when deviating from the recommended centrifugation procedure.

7.3.3 Extraction from receiver phase

Exfract the 10 ml aliquot of the complexing aqueous cyclodextrin phase (see 7.3.2) with 5 ml petroleum
ether (5.6). Shake during at least 1 min. Repeat twice collecting all three aliquots of petrolgum ether
into the same flask.

7.4 Method B: Tenax®

7.4.1~ Extraction of the sample

Using a balance (6.2) weigh a test portion equivalent to (4 + 1) g of dry material and place it in the
separation funnel (6.4) or a centrifuge tube (6.3), both of ~100 ml. Add 70 ml water (5.1).Add (1,5+0,1) g
Tenax® (5.5). Place the separation funnel on a horizontal shaking machine (6.5) in the dark for 20 hata
temperature of (20 * 2) °C.

1,5 g of Tenax® is not sufficient to measure the availability of mineral oil. If it is necessary to measure
the availability of mineral oil, use 4 g instead of 1,5 g of Tenax®I8l.

NOTE Some soils can obstruct the separation funnel (6.4). In such cases it is preferable to use a centrifuge
tube (6.3).

Use a mild agitation at a frequency that ensures that the ingredients are well mixed and the breakdown
of soil particles is limited, e.g. 150 r/min to180 r/min.

© IS0 2018 - All rights reserved 5
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7.4.2 Phase separation

7.4.2.1 Separation funnel

If a separation funnel is used in 7Z4.1, then drain the aqueous phase including soil material carefully
from the separation funnel (6.4). Tenax®-polymers (beads) are hydrophobic and will float on water and
Tenax® will be attached to the wall during phase separation. Remove all visible soil material by rinsing
the Tenax® with water (5.1) and drain the water (see Annex B for an example). Collect the aqueous phase
including soil material in a suitable centrifuge tube. Centrifuge the tubes during 15 min atleastat2 000 g
to obtain the pellet with residual soil, which contains the non-bioavailable fraction. This pellet can be
used for further analysis to determine the non-bioavailable fraction of the contaminant (see 7.5.2).

NOTE1 |Depending on the soil it can be necessary to use a centrifuge with higher g-value and)longer
centrifuge|time. It is possible to get the same separation efficiency at other centrifugation conditions”(shorjter
centrifugation time at higher centrifugation speed or extended centrifugation time at lower<eentrifugation
speed). ISQ 12782-1:2012, Annex A, gives a number of principles that need to be considered in order to enspire
reproducilility of the centrifugation, when deviating from the recommended centrifugation procedure.

NOTE 2  |Some soils, especially organic soils, can contain particles that also tend to floatsWith these soils losses
of Tenax® fan occur during phase separation. To be able to correct for these losses it(isrecommended to dry the
remaining pmount of Tenax® after extraction (see 7.4.3) and to weigh the amount ofdried Tenax®.

NOTE 3 In order to obtain the mass balance the residual material can be used:-To obtain this residual materfial,
the water pnd soil material are centrifuged during 15 min at least at 2 000\g in a centrifuge (6.6) in order to
obtain phake separation (clear supernatant).

7.4.2.2 [Centrifuge tube

If a centrifuge tube is used in 7.4.1, then centrifuge the tube, at least at 2 000 g for 15 min, to obtain
phase seppration (i.e. a clear supernatant). Remove the;Tenax® with a Pasteur pipet (see Annex B for|an
example) and transfer it into a collection vessel (6.10):

The residual extraction pellet contains the \non-bioavailable fraction and can be used for further
analysis tp determine the non-bioavailable fraction of the contaminant (see 7.5.2).

NOTE1 |Depending on the soil it can, be, necessary to use a centrifuge with higher g-value and longer
centrifuge|time. It is possible to get thessame separation efficiency at other centrifugation conditions (shorter
centrifugation time at higher centrifugation speed or extended centrifugation time at lower centrifugation
speed). ISQ 12782-1:2012, Annex A, 'gives a number of principles that need to be considered in order to ensfire
reproducilility of the centrifugation, when deviating from the recommended centrifugation procedure.

NOTE 2  |Some soils, especially organic soils, can contain particles that also tend to float. With these soils losses
of Tenax® fould occur duying phase separation. To be able to correct for these losses it is recommended to firy
the remaining amountwefTenax® after extraction (see 7.4.3) and to weigh the amount of dried Tenax®.

NOTE 3 In orderto’obtain the mass balance the residual material can be used. To obtain this residual materfial,
the water pndsoil*material are centrifuged during 15 min at least at 2 000 g in a centrifuge (6.6) in order to
obtain phage-separation (clear supernatant).

7.4.3 Extraction from receiver phase

Extract the Tenax® in the separation funnel used in 7.4.2.1 or the collection vessel used in 7.4.2.2,
using (40 * 1) ml acetone (5.8), Shake for at least 10 min. Then add 20 ml petroleum ether (5.6) in the
separation funnel or collection vessel, Shake again for at least 10 min. Decant the upper organic phase
into a separation funnel (6.4) of 1 000 ml (see Figure B.3 for an example). Repeat the extraction of the
Tenax® twice with 10 ml of petroleum ether (5.6) and transfer these quantities of petroleum ether into
the 500 ml separation funnel (6.4).

6 © ISO 2018 - All rights reserved
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Remove the acetone from the organic phase by shaking twice for about 30 s with 200 ml of water and
remove the aqueous phase from the separation funnel.

NOTE1 Depending on further analysis (for example the determination of PCB or OCP) it can be necessary
to remove elementary sulfur. This is done, for example, by adding 5 g of sodium sulfite to the aqueous phase
and shaking this mixture during 5 min. Instead of sodium sulfite other methods can be used for removing
elementary sulfur.

Take a volume, Vex, necessary for further analysis of the petroleum ether phase by pipetting from the
upper layer of petroleum ether.

NQTEZ The petroleum ether extract contains residual water. A drying step using Naz50z [5.Jl0) can be
neg¢essary to enable further analysis (see 7.5.1).

If ¢oncentrating the petroleum ether phase is necessary, use a Kuderna Danish sample cofcentrator
(6.p). Rinse the separation funnel with 10 ml petroleum ether (5.6) and transfer this amount of
pefroleum ether also into the sample concentrator.

7.5 Measurement

7.3.1 Potential bioavailable fraction

Mdasure the content of organic contaminants in the obtained petroleum ether extract (see 7.313 or 7.4.3)
using an appropriate analysis method. Exchange solvent and coricentrate the extract if necessary. Results
of ainalysis are expressed in mass/volume in the petroleum ether extract obtained in 7.3.3 or 74.3.

NOTE Depending on the measurement method it can be necessary to transfer the extract to another solvent.

7.3.2 Non-bioavailable fraction

Apfly a subsequent harsh/exhaustive extraction technique (designed to measure |the total
cofcentration) to determine the non-bioavailable fraction. Use a suitable method (if available 4 standard
mgthod for soil or soil like material) to-extract the organic contaminant from the residual soil (see 7.3.2
or [/.4.2) followed by analysis for quantification.

7 I Blank test
Within each extraction series, perform a blank determination according to the same applied procedure.
NOTE The contribiition of the blank needs to be less than 50 % of the limit of quantificatiof. Consider
cofrection for the centribution of the blank if necessary.

8 | Calculation

8.1 ~Potential bioavailable fraction

Calculate the potential bioavailable fraction, Qpa, expressed as pg/kg d.m. It is obtained by dividing the
measured absolute amount in the infinite sink by the dry mass of soil extracted. It can be calculated

using the following Formula (2):

Cox XV X fx100
Qpa = eXM e;zW (2)
S d.m.

where
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Qpa s the potential bioavailable amount of the contaminant, calculated in micrograms per
kilogram dry matter (ug/kg d.m.);

Cex is the concentration present in the obtained petroleum ether extract (see 7.3.3 or 7.4.3), in
micrograms per litre (ug/l1);

NOTE The concentration is measured in a subsequent analytical procedure. The formula does not account
for volume and solvent changes and the use of for instance internal standards in this subsequent procedure. This
equation does not take possible evaporation of petroleumether into account. This can increase the concentration.
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Vex is the volume of the petroleum ether extract, in millilitre (ml): 15 mlis used for cyclodextrin
(method A) and 40 ml for Tenax® (method B);

M is the mass of soil extracted in grams (g);

f is the correction factor that accounts for the proportion of the infinite sink that is taken

forward for further analysis: f= 4 for cyclodextrin (method A; only 10 ml of 40 ml of the
extraction solution of cyclodextrin is used) and f= 1 for Tenax® (method B; All Tenax® used

fsextracted);
NOTE If other proportions than described in this standard are used fwill change@ccondingly.
W4.m. is the content of the dry matter in the field moist sample in %, determined ac¢ording to
[SO 11465.
Onlly in cases where an amount of Tenax® was lost during phase separation, (see 7.4.2, NOT[E 2), then
cofrect the potential bioavailable fraction using Formula (3):
Qpa %X1,5
Qpa-c e (3)
my

where

Qpa-c is the corrected potential bioavailable amount of contaminant, calculated in ug/kg d.m.;

Qpa is the potential bioavailable amount of.contaminant, calculated in pg/kg d.m.;

me is the remaining amount of Tenax®, in g;

1,5 is the originally used amount-of Tenax®, in g.
8.2 Non-bioavailable fraction
Calculate the non-bioavailable fraction according to the method used (the volumes of solvent$ used and
the¢ manipulation of subsequent extracts prior to analysis).
9 | Expression of results
Report the poténtial bioavailable fraction in relevant mass units: micrograms per kilogram dry matter
or milligramspéer kilogram dry matter (ug/kg d.m. or mg/kg d.m.).
Thle number of decimal places reported will generally depend on the precision of the method| As a rule,
the¢ available amount or contents will be reported in two significant figures (e.g. 5,5 or 0,074)

Where both the bioavailable and non-bioavailable fractions have been determined, these can be
summed to obtain a total contaminant concentration in the matrix, see Formula (1).

10 Validation

Annex C contains the results of the calculated repeatability (method B) (VCy, in %). The results of a full
validation study were not yet available at the time of publication of this Technical Report.
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11 Testreport

The test report shall include the following information:

a)
b)
‘)
d)
e)

10

areference to this document, e.g. ISO 16751:2018;
a complete identification of the sample;

the method that is applied (method A or B);

the expression of results according to Clause 9 including a statement on the dry matter content;

any d
have

hffected the results.

btails not specified in this document or which are optional, as well as any factors whigh nlay
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(informative)

Preparation and regeneration of Tenax®

:2018(E)

A.I‘I Preparation of new Temax® before use
When using new Tenax® (5.5), fine particles shall be removed first. Wash the Tenax® wjith water,

sh

hking in a ratio Tenax®/water of at least 20 in volumic fraction. Repeat this proceduré unt

il no more

fine particles are detected. Dry the Tenax® at 125 °C. Consecutively wash the Tena%® with ethanol (5.7)

an

Th

Te
Be
dis

To
ace
Te

NO
(5.4
thd

.2 Regeneration of Tenax®

 petroleum ether (5.6). Air dry the Tenax® followed by drying at 125 °C until-the Tenax®

1ax®. Air dry the Tenax® followed by dryingzat 125 °C until the Tenax® is dry.

Tenax® filled extraction cells.

s dry.

e cleaned new Tenax® material should be checked to determine if it is free from the compounds of
interest using a suitable method.

nax® can be regenerated and reused. The quality of Tenax® beads shall be checked before washing it.
hds that are full of matrix do not float in water anymore. These beads cannot be re-used and shall be
posed. The rest of the beads are suitable for re-use, after they have been washed and dried.

regenerate the used Tenax® wash it consecutively-three times with ethanol (5.7), three times with
tone (5.8) and three times with petroleum ether (5.6). Each time use 10 ml of reagents per g of

TE Pressurized extraction is also suitdble to clean Tenax®. Ethanol (5.7), acetone (5.8), petroleum ether
b) and a mixture of acetone/petroleum ether 1:1 in volumic fraction needs to be passed consecutively through
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Annex B
(informative)

Illustrations

Figure B.Z — Removal of all visible soil material by rinsing the Tenax® with water and draining
the water (see 7.4.3)
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