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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.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

According to the United Nations Environment Program (UNEP), one of the most notable properties of
synthetic polymers and plastics is their durability which, combined with their accidental loss, deliberate
release and poor waste management has resulted in the ubiquitous presence of plastic in oceans (UNEP,
2015031,

It is well known and documented that marine litter can pose risks and a negative impact on living
marine organisms and on human beings. Degradability of plastic materials exposed to the marine
environment is one of the factors affecting impact and strength of effects. The uncontrolled dispersion
of Hiodegradables plastics in natural environments is not desirable. The biodegradability. ¢f products
canpot be considered as an excuse to spread wastes that should be recovered and recycled. However,
testl methods to measure rate and level of biodegradation in natural environmentsrare of|interest in
ordpr to better characterize the behaviour of plastics in these very particular environments. Thus, the
degree and rate of biodegradation is of major interest in order to obtain an indication of the potential
bioglegradability of plastic materials when exposed to different marine habitats.

ISOfTC 61/SC 14 has established several test methods for biodegradation 'testing of plasti¢ materials
under laboratory conditions covering different environmental compartments and test corditions, as
shojn in Table 1.
Table 1 — Test methods for biodegradation testing of plastics
Conditions
. Test methods
Environmental compartment Presence/absence of oxygen
) . ) . [SO 14855-1
Controlled composting conditions Aerobiceonditions
ISO 14855-2
ligh-solids anaerobic-digestion Anaerobic conditions I1SO 15985
conditions
Controlled anaerobic slurry system Anaerobic conditions ISO 13975
Soil Aerobic conditions ISO 17556
ISO 14851
] Aerobic conditions
Aqueous medium ISO 14852
Anaerobic conditions [SO 14853
) / ) . [SO 188302
Sdawater/sandy sedinieént interface Aerobic conditions
ISO 196792
Marinesediment Aerobic conditions ISO 224042
) . [SO 23977-12
Seawater Aerobic conditions
SO 23977-22
a | Testmethod for measuring biodegradation of plastic materials when exposed to marine microbes.
All marimebiodegradatiomrtest mrethodsare basedomrexposure of plasticmmatertatstommarthe samples

(seawater and/or sediment) taken from shoreline areas. By a quantitative viewpoint, these methods
are not equivalent, because, for example, the microbial density in seawater is generally lower compared
to the density determined in sediment. In addition, the microbial composition and diversity can be
different. Moreover, as a rule, the nutrient concentration found in sediment is normally higher compared
to the concentration in seawater.

This document provides a test method for determining the biodegradation level of plastic materials
exposed to the microbial population present in seawater from a pelagic zone under laboratory
conditions. The biodegradation is followed by measuring the oxygen demand in a closed respirometer.

The test is performed with either seawater only (“pelagic seawater test”) or with seawater to which
little sediment was added (“suspended sediment seawater test”).

© IS0 2020 - All rights reserved v
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The pelagic seawater test simulates the conditions found in offshore areas with low water currents and
low tidal movements, whereas the suspended sediment seawater test simulates conditions which might
be found in coastal areas with stronger water currents and tidal movements.
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Plastics — Determination of the aerobic biodegradation of
plastic materials exposed to seawater —

Part 2:
Method by measuring the oxygen demand in closed

respirometer

1
Thi

Scope

5 document specifies a laboratory test method for determining the degree and rate of the aerobic

biodlegradation level of plastic materials. Biodegradation of plastic materials is detefmined by

med
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ISO
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ISO
ISO

isuring the oxygen demand in a closed respirometer when exposed to seawater sampled from
Gtal areas under laboratory conditions.

conditions described in this document might not always correspond to the optimum conpditions for
maximum degree of biodegradation, however this test methiod is designed to give an ifjdication of
potential biodegradability of plastic materials.

E This document addresses plastic materials but cafalso be used for other materials.

Normative references

following documents are referred to in“the text in such a way that some or all of thgir content
stitutes requirements of this document’ For dated references, only the edition cited gpplies. For
ated references, the latest edition of the referenced document (including any amendments) applies.

5667-3, Water quality — Sampling’— Part 3: Preservation and handling of water samples

8245, Water quality — Guidelines for the determination of total organic carbon (TOC) and dissolved
inic carbon (DOC)

10210, Plastics —-Methods for the preparation of samples for biodegradation testing of plastic

10523, Watérquality — Determination of pH
11261, Soil quality — Determination of total nitrogen — Modified Kjeldahl method

3

Térms and definitions

For

ISO

3.1

the purposes of this document, the following terms and definitions apply.
and IEC maintain terminological databases for use in standardization at the following addresses:

[SO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at http://www.electropedia.org/

pelagic zone
water body above the seafloor

Note 1 to entry: It is also referred to as the open water or the water column.

© IS0 2020 - All rights reserved 1
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Note 2 to entry: The surface of the pelagic zone is moved by wind-driven waves, is in contact with the atmosphere
and exposed to sunlight. With increasing depth pressure increases, temperature decreases, and light and surface
wave energy are attenuated.

[SOURCE: ISO 22766:2020, 3.4]

3.2

biochemical oxygen demand

BOD

mass concentration of the dissolved oxygen consumed under specified conditions by the aerobic
biological oxidation of a chemical compound or organic matter in water

Note 1 to erjtry: Itis expressed as milligrams of oxygen uptake per milligram or gram of test compound.
[SOURCE: IISO 18830:2016, 3.1]

3.3
theoreticdl oxygen demand
ThOD
theoretical maximum amount of oxygen required to oxidize a chemical compoundicompletely, calculdted
from the mjolecular formula

Note 1 to enftry: It is expressed as milligrams of oxygen uptake per milligram or gram of test compound.
[SOURCE: IISO 18830:2016, 3.2]

3.4
total orgahic carbon
TOC
amount of farbon bound in an organic compound

Note 1 to enftry: It is expressed as milligrams of carbon per*100 mg of the compound.
[SOURCE: IISO 17556:2019, 3.14]

3.5
dissolved prganic carbon
DOC
part of theforganic carbon in waterwhich cannot be removed by specified phase separation

Note 1 to entry: Phase separatior.can be achieved for example by centrifugation at 40 000 m-s~2 for 15 min dr by
membrane filtration using membranes with pores of 0,2 um to 0,45 pm diameter.

[SOURCE: ISO 14852:—3.7]

3.6

lag phase
time from [thé\start of a test until adaptation and/or selection of the degrading microorganisnis is
achieved apd-the degree of biodegradation of a chemical compound or organic matter has increasef to
about 10 % of the maximum level of biodegradation (3.8)

Note 1 to entry: It is measured in days.
[SOURCE: ISO 14852:—, 3.8]

3.7
biodegradation phase
time from the end of the lag phase (3.6) of a test until the plateau phase has been reached

Note 1 to entry: It is measured in days.

[SOURCE: ISO 14852:—, 3.10]

2 © IS0 2020 - All rights reserved
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maximum level of biodegradation
degree of biodegradation of a chemical compound or organic matter in a test, above which no further
biodegradation takes place during the test

Note 1 to entry: It is measured in per cent.

[SOURCE: ISO 14852:—, 3.9]

39

plateau phase

timp from the end of the biodegradation phase (3.7 Until the end of a test

Notg 1 to entry: It is measured in days.

[SOPRCE: I1SO 14852:—, 3.11]

3.10

prerconditioning

pretincubation of an inoculum under the conditions of the subsequent testin‘the absence of t}
pound or organic matter under test, with the aim of improving the test by acclimatizg

con
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roorganisms to the test conditions

URCE: ISO 14852:—, 3.13]

Principle

5 document describes two variations of a test method for determining the biodegradabilit
erials by the indigenous population of microgrganisms in natural seawater using a staf
system. The test is performed under mespephilic test conditions for up to two years by
tic materials with either seawater only., (“pelagic seawater test”) or with seawater to
unt of sediment has been added (“suspended sediment seawater test”), coming from th
hat from which the seawater was taken.

system is contained in a closed flask, in a respirometer. The carbon dioxide evolved i

e chemical
tion of the

y of plastic
ic aqueous
incubating
which low
b same site

5 absorbed

suitable absorber in the headspace of the flasks. The consumption of oxygen (BOD) is determined,

bxample, by measuring the amount of oxygen required to maintain a constant volume o
pirometer flasks, or by measuring the change in volume or pressure (or a combination
er automatically or-inanually.

f gas in the
bf the two)

level of biodegradation is determined by comparing the BOD with the theoretical amoyint (ThOD)

expressed in_percentage. The influence of possible nitrification processes on the B(

D shall be

Kidered. Thetest result is the maximum level of biodegradation determined from the pldteau phase

he biodegradation curve.

5

Teést environment

Incubation shall take place in the dark or in diffused light, in an enclosure which is free from vapours
inhibitory to marine microorganisms and which is maintained at a constant mesophilic temperature.
It should preferably be between 15 °C to 25 °C, but not exceeding 28 °C, to an accuracy of 1 °C. Any
change in temperature shall be justified and clearly indicated in the test report.

NOTE

environment.

6
Use

Reagents

only reagents of recognized analytical grade.

© IS0 2020 - All rights reserved

Test results are obtained for temperatures that can be different from real conditions in marine


https://standardsiso.com/api/?name=5470ef1d313947398338cde76e8e59f0

IS0 23977-2:2020(E)

6.1 Water

Distilled or deionized water, free of toxic substances (copper in particular) and containing less than
2mg/l of TOC.

6.2 Natural seawater/sediment

Sampling, preservation, handling, transport and storage of natural seawater, and, if applicable,
sediment collected from the same site as that from which the seawater is taken, shall be in accordance
with ISO 5667-3.

Prior to u
appropriat

Seawater g
reduce the
seawater W

Measure T
ISO 8245, 1

If the TOC
for about a
of the tota
sediment b
in order to

Provide th
— date of
depth
appeat
tempe
salinit
total o
nitrog
pH;

descri

Ke, remove coarse particles from the seawater and, if applicable, from the sediment
e means. The procedure used shall be reported.

an be filtered using a paper filter in order to remove coarse particles. It is recommende
amount of coarse particles in sediment by means of at least two washing steps Gsing filtg
Fithout coarse particles.

50 10523 and ISO 11261, respectively.

week prior to use. If, for instance, the background concentrdtion of TOC exceeds about 2

TOC after addition of the test item, then pre-condition the)seawater and, if applicable,
y stirring under aerobic conditions at the test temperatute and in the dark or in diffuse |
reduce the content of easily degradable organic material.

e following information on the seawater, and, if applicable, on the sediment sample itself:
collection;

bf collection (m);

ance of sample - turbid, clear, etc.;

ature at the time of collection (°C);

y (PSU);

ganic carbon (TOC; mg/1);

bn (total-N; mg/L);

btion of the pre-conditioning process, if applicable.

by

d to
red

DC, pH and nitrogen content of seawater and, if applicable, of sediment samples accordinig to

content of the seawater sample is found to be high, the seawatershould be pre-conditioned

D %
the
ght

atus

7 Appa

Ensure that all glassware is thoroughly cleaned and, in particular, free from organic or toxic matter.
Required is usual laboratory equipment, plus the following.

7.1 Closed respirometer.

Flasks of the volume of about 300 ml are appropriate. The vessels shall be located in a constant
temperature room or in an apparatus fitted with a thermostat (e.g. water-bath).

Reactors with higher or lower volumes can be used, if environmental conditions are not affected.

A suitable apparatus is shown in Annex A, Figure A.1.

© IS0 2020 - All rights reserved
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Any respirometer able to determine with sufficient accuracy the biochemical oxygen demand is
suitable, preferably an apparatus which measures and replaces automatically and continuously the
oxygen consumed so that no oxygen deficiency and no inhibition of the microbial activity occurs during
the degradation process. Analytical equipment to measure total organic carbon (TOC) and dissolved
organic carbon (DOC) is given in ISO 8245.

7.2 Analytical equipment for measuring nitrate and nitrite concentrations.

A qualitative test (for example test strips or photometric tests for nitrate and nitrite) is recommended
first to decide if any nitrification has occurred. If there is evidence of nitrate/nitrite in the medium, a
..“““‘"‘“‘ stre-a-stitable-method or-exampltetonchromatesraph .uil"ed.

7.3| Analytical balance, which shall have a sensitivity of at least 0,1 mg.

7.4| Magnetic stirrer.

7.5| pH meter.

8 |Procedure

8.1 Test material

Thd
med

sample shall be of known mass and contain sufficient'carbon to yield a BOD that can be
isured by the chosen system [closed respirometer (Z.1)].

hdequately

Use
san|
of s

a test material concentration of at least 100, mg/l of seawater plus sediment. The mass of the
ples should correspond to a ThOD of about 170 mg/1 or a TOC of about 60 mg/1. The maximum mass
hmple per flask is limited by the oxygen supply to the respirometer.

Thd
det

ThOD (see ISO 14851:2019, Annex A)-and the TOC (using ISO 8245 or from the chemical
ermine by elemental analysis) shallibe calculated.

formula or

The test material is added to a test flask, either as powder or in the form of a film. If the test material

isu
sizd
sha
can
stri
film
coa

5ed in the form of powder;,particles of known, narrow size distribution should be used.
distribution with a maximum diameter of 250 um is recommended. The preparation
1 be performed in accordance with ISO 10210. If the test material is used in the form

p (width: approkimately 1,0 cm, length: depending on weight of the polymer and thick
). It is recommiended that the plastic strip is fixed in, for example, a polytetrafluoroethyl
fed fibre netd (size: approximately 4 cm x 9 cm, mesh size: 5 mm x 5 mm). The fibre n

A particle-
of powder
bf a film, it

be added either as-pieces in the range of 0,2 cm x 0,2 cm to 0,5 cm x 0,5 cm or as a sifpgle plastic

hess of the
bne (PTFE)
bt is folded

intd
twa
upr

2 layers\(approximately 2 cm x 9 cm) with the plastic strip test material fixed in between. Then, the
ends.of the fibre net are attached together. The test material fixed between the fibre n¢t is placed
ghton the ground of a bottle base in the form of a cylinder (see Annex A, Figure A.2).

TheTorm and shape of the test material can intfluence its biodegradability. Similar particle sizes of power
should preferably be used in the test. Similar shapes and thicknesses of the films should preferably be
used if different kinds of plastic materials are to be compared.

When powder or pieces of films are used in the test, particles or film pieces can stick on the inner
wall of the testing bottle above the seawater. In such cases, a slight manual shaking of the bottle is
recommended to regain the powder or film pieces back to the seawater sample. If the material is added
as a cylindrical plastic strip fixed between, for example, a polytetrafluoroethylene (PTFE) coated fibre
net (see Annex A, Figure A.2), it is immersed in the seawater most of the time.

1) PTFE Glass Fabric (product no 9002) produced by Fiberflon (https://www.fiberflon.de /Products/PTFE-Coated
-Open-Mesh-Fabrics/Page-307-17.aspx) has been found satisfactory for this purpose and 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.

© IS0 2020 - All rights reserved
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8.2 Reference materials

Use microcrystalline cellulose or ashless cellulose filters as a reference material?). If possible, the TOC,
form, and size should be comparable to that of the test material.

As a negative control, a non-biodegradable polymer (e.g. polyethylene) in the same form as the test
material can be used.

8.3 Test

Provide sey

set up

eral flasks so that the testincludes at least the following:

a) threef
b) threef
c)

In additioy
negative cc

three f

d) threef

Two flasks
three fors

8.4 Pre-
As arule, u

The test is
only (“pel

lasks for the test material (symbol Fr);
lasks for the blank (symbol F);
lasks for reference material (symbol F).

, if biodegradation is expected to take longer than 6 months, it is rfecommended th
ntrol is included:

lasks for negative control (symbol Fy).

for test material, blank, reference material, and negative~fontrol may be used instea
‘reening purposes.

conditioning phase
se a test flask with a volume of 300 ml.

performed in batch by incubating the test materials with either 90 ml of natural seaw
ic seawater test”) or with 90 ml of nataral seawater to which sediment of 0,1 g/1to 1,0

(wet welgﬂg) has added (“suspended sediment s¢awater test”).

Add carbo
Annex C).

h dioxide absorber to the absorber compartments of the test flask (see ISO 14851:2

ht a

H of

hter
g/l

D19,

Place the sealed flasks on agmagnetic stirrer (7.4) in a constant-temperature environnjent

and allow
agitation)

The abrasi
movement
added (“s
shaped m
order to re

b1l vessels to reach the desited temperature. Agitation shall be continuous (e.g. 100 r/

in order to maintain migroerganisms and, if applicable, sediment in suspension.

bn of sediment in coastal areas is a natural phenomenon caused by water currents and 4
5. Nevertheless, if asmagnetic stirring bar is used to mix the seawater to which sediment

min

idal
has

pended sediment seawater test”), it is recommended that either a PTFE-coated dumbbell

gnetic stirring bar be used or a PTFE-coated magnetic bar equipped with a pivot rin
duce excesSive abrasion of sediment during the test period. Other stirring systems ca

Annex 4[14],

Take the

b in
be
02,

dgen

consumption is functlomng properly (automatlc resplrometer) ThlS phase is carried out to Verlfy that
the endogenous respiration is similar in the different vessels. In addition, the background concentration
of easily degradable organic material in natural seawater and, if applicable, in sediment is reduced in

this phase,

following the pre-conditioning procedure given in 6.2.

2) Microcrystalline Cellulose "Avicel" produced by Merck or Laboratory filter paper Whatman n° 42 has been
found satisfactory for this purpose and are examples of suitable products available commercially. This information
is given for the convenience of users of this document and does not constitute an endorsement by ISO of these

products.

6
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8.5 Start of the test

After the pre-conditioning phase open the flasks and add the test material either as powder or in the
form of a film to the test flasks. The mass of samples shall be about 20 mg test material when using a
flask with a volume of 300 ml corresponding to an initial test item concentration specified in 8.1.

Repeat the procedure for the reference material and, if applicable, for the material of the negative
control. Record the mass of the test sample, the volume of seawater and, if applicable, the mass of the
sediment which has been added to each flask.

It is recommended to add KH,PO, (0,1 g/1) and NH,CI (0,05 g/1) to seawater samples at the beginning

of a[test.

Med
pH

sure the pH of the seawater using ISO 10523, and, if necessary, adjust the pH to arange
b,0 and pH 8,0 using hydrogen chloride (HCI) or sodium hydroxide (NaOH) solutions.

Duiling the test period nutrients may be supplemented as needed to support microbial diver
maintain the capacity of biodegrading the test material. Take care that thesratio of carbon
refgrence and, if applicable, the negative control material to nitrogen in the ' medium is at

C:N|=40:1. Add nitrogen such as NH,Cl or NaNOj; if required.

In 4ddition, if a long lag phase is expected before a significant biodegradation of the test m
be measured, part of the seawater (e.g. about 20 %) and, if applicable, of the sediment (e.g. a
may be periodically replaced with fresh seawater and sedimént, in order to reduce possibl
of gssential nutrients and to maintain the diversity of themicrobial community. If seaw
applicable, sediment is replaced it shall be replaced in alltest material, reference material
flasks. Take appropriate measures to ensure that the,test material remains in the test fla
the|exchange of seawater. The replacement of seawadter in the test vessel can be performed
of d careful removal of seawater by using a pipéette and visual inspection that test mat
being removed. Sediment can be replaced by:1ising forceps. It is recommended that the r
of spawater and sediment is stopped when the'lag phase is finished, and the biodegradation]
started.

Thd

obsprving the temporal course of the-biodegradation curve of the reference material.

Anyf addition of nutrients and-applied measures shall be reported in the test report.

End of the test

bn a constant level of BOD is observed (plateau phase reached) and no further biodeg
ected, the testis considered complete. The test period should typically not exceed 1 yea
gnificant biodegradation is still observed and the plateau phase has not been reached

need for and the timing of additiomnal nutrients or other appropriate measures may be

bf between

sity and to
in the test,
east about

aterial can
pout 20 %)
b depletion
hter and, if
and blank
sks during
| by means
brial is not
bplacement
phase has

judged by

radation is
. However,
| after this
bf long test
ressels and
8.5) or to
t, measure

the pH and determine the concentrations of nitrate and nitrite immediately in the seawater of all flasks,
or take suitably preserved samples. Use the values to correct the calculated degree of biodegradation

for nitrification (see ISO 14851:2019, Annex B).

9 Calculation and expression of results

9.1 Calculation

Read the oxygen consumption values for each flask, using the method given by the manufacturer for the
appropriate type of respirometer. Calculate the specific biochemical oxygen demand (BODg) of the test

© IS0 2020 - All rights reserved
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material as the difference between oxygen consumption in the test flasks F; and the blanks Fy divided
by the concentration of the test material, using Formula (1):

BOD, —BOD
BODy -t "Bt €Y
Prc
where

BODg is the specific BOD, in mg per milligram of test material;

BOD, is-the-BOoP-of-the-HasksFrecontatningtestmaterialattHmetiamerh

BODg{ isthe BOD of the blank Fy at time ¢, in mg/I;

Prc is the concentration of the test material in the reaction mixture of flask Fy, innmg/1.
Calculate the percentage biodegradation, D,, as the ratio of the specific biochemical oxygen demanf to
the theoretical oxygen demand (ThOD, in mg per gram of test material), using Formula (2):

BQDq
D =—1—=>x100 (2)
ThOD

Calculate, jn the same way, the BOD and percentage biodegradation ef\the reference material F. and, if

included, t

NOTE i

nitrate are dletermined, consider the oxygen demand due to nitrifidation (see ISO 14851:2019, Annex B).

9.2 Visu

At the end
mass deteq

9.3 Exps1

Compile a
measurem
in percentz

A curve of

The maxin
biodegradz
increases i

ne negative control Fy.

or calculation of the ThOD, see ISO 14851:2019, Annex A:lf significant concentrations of nitrite

al inspection

of the test, check the condition of the samples. If still present, samples can be retrieved
mination, other analysis, and photographs.

ression and interpretation.of results

table of the BOD valués)'measured and the percentages of biodegradation for €
bnt interval and each testflask. For each vessel, plot a BOD curve and a biodegradation cy
ge as a function of time.

mean biodegradation values may be plotted.

hum level of{biodegradation determined as the mean value of the plateau phase of
tion curye‘or the highest value, such as when the curve decreases or, further on, slg
h the plateau phase, characterizes the degree of biodegradation of the test material.

The wetta
procedure

and

for

ach
rve

the
wly

test

ility'and the shape of the test material may influence the result obtained, and hence the

Information on the toxicity of the test material may be useful in the interpretation of test results
showing a low biodegradability.
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Validity of results

The test is considered valid, if

a)
b)

the degree of biodegradation of the reference material (F.) is > 60 % after 180 days;

the BOD of the blank Fj at the end of the test does not exceed an upper limiting value;

NQTE This value dpppnr‘]c on the amount of inoculum: in fvpi(‘:\] cncppndpd sediment seawater tests

If tH

11

The

f)
g)
h)

supplemented with 1 g/l sediment (wet weight), the BOD of the blank FB was about 40<8(]
6 months.

the maximum difference of the amount of BOD in replicate vessels of the blank)(Fy) at
phase or at the end of the test is less than 20 %;

the maximum difference of biodegradation in replicate vessels of the reference material
plateau phase or at the end of the test is less than 20 %j;

the degree of biodegradation of the negative control (flasks Fy), is.below 10 % at the end|

ese criteria are not fulfilled, repeat the test using a different’kind of natural seawater.

Test report
test report shall contain at least the following information:
areference to this document, i.e. ISO 23977-2:2020;

all information necessary to identify the test and reference materials, including their ]
chemical composition and formula (if kitown), shape, form and amount in the samples te

the source of seawater and, if applicable, marine sediment (see 6.2);
description of the pre-conditioning phase, if applicable (see 8.4);

whether the test has beenperformed as a pelagic seawater test (without addition of sedi
suspended sedimentseawater test (with addition of sediment);

the amount of sediment added to seawater, if applicable;

the main teStparameters, including test volume, incubation temperature and final pH;

mg/] after

the plateau

(Fc) at the

of the test.

'OC, ThOD,
sted;

ment) or as

the analytical techniques used, including the principle of the respirometer and the TOC ajnd nitrate/

nitritexdeterminations;

allthe test results obtained for the test and reference materials (in tabular and grapl

jical form),

j)

k)

)

m)

including the measured BOD, the percentage biodegradation values, the respective curves of these

parameters against time and the nitrate/nitrite concentrations;

the duration of the lag phase, biodegradation phase and maximum level of degradation
the total test duration; and, optionally, if run or determined, the negative control Fy;

, as well as

any other relevant data (e.g. result of the visual final inspection and analysis of final samples, if still

retrievable; photos of the final samples);

details of the methods used during the test period in order to support microbial diversity or to

avoid nutrient deficiency (see 8.5);

any deviations from the test conditions described in this document.
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Annex A
(informative)

Example of a respirometric system

Biological oxygen demand (BOD) resplrometers can be based on a pressure measurement in a closed
system. Mieroorganisms—inthevesse ] consume O-and—form-GC0-—This-is-absorbed-byv-a-GC0—abserber

veostr-comrooe g T u] o OUTiooY

(generally NaOH), creating a vacuum which can be read directly as a measured value in mg/1 BOD.

In a typical case, a 300 ml vessel is used filled with about 90 ml of seawater from a pelagic Zope and, if
applicable,[with sediment (wet, 0,1 g/1to 1,0 g/1). The headspace is about 210 ml.

B |

Key
pressuife measuring head with IR intetface
sorptiop container for CO,-sorptigh
headsppce

seawater

magnetic stirrer

controller with IR intérface

N O U W

pH eledtrode (optional version with pH measurement)

Figure A.1 — Example of a respirometry apparatus
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