SLOVENSKA TECHNICKA NORMA

Marec 2021

STN

Stanovenie Uplnej biodegradacie plastov vo
vodnom systéme v anoxickych (denitrifika  énych)
podmienkach
Metdda meranim néarastu tlaku

STN
EN 17417

64 8019

Determination of the ultimate biodegradation of plastics materials in an aqueous system under anoxic (denitrifying) conditions - Method by
measurement of pressure increase

Tato norma obsahuje anglickl verziu eurdpskej normy.
This standard includes the English version of the European Standard.

Tato norma bola oznamena vo Vestniku UNMS SR &. 02/21

Obsahuje: EN 17417:2020

132260

Urad pre normalizaciu, metrolégiu a skasobnictvo Slovenskej republiky, 2021
Slovenska technicka norma a technicka normaliza¢na informécia je chranena zakonom ¢&. 60/2018 Z. z. o technickej normalizacii.




STN EN 17417: 2021 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky



STN EN 17417: 2021 Urad pre normalizaciu, metroldgiu a ski$obnictvo Slovenskej republiky

EUROPEAN STANDARD EN 17417
NORME EUROPEENNE
EUROPAISCHE NORM November 2020

ICS 13.030.99; 83.080.01

English Version

Determination of the ultimate biodegradation of plastics
materials in an aqueous system under anoxic
(denitrifying) conditions - Method by measurement of
pressure increase

Détermination de la biodégradation ultime des Bestimmung der vollstdndigen Bioabbaubarkeit von
matériaux plastiques dans un systéme aqueux dans des Kunststoff-Materialien in wassriger Phase unter
conditions anoxiques (dénitrifiantes) - Méthode par anoxischen (denitrifizierenden) Bedingungen -
mesure de I'augmentation de pression Verfahren mittels Messung der Druckzunahme

This European Standard was approved by CEN on 21 September 2020.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and
United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2020 CEN  All rights of exploitation in any form and by any means reserved Ref.No. EN 17417:2020 E
worldwide for CEN national Members.



STN EN 17417: 2021 Urad pre normalizaciu, metroldgiu a skiiSobnictvo Slovenskej republiky
EN 17417:2020 (E)

Contents Page
D100 Q100 0 XE U0 00 a1 ) o 4
000 300715 U 00 ) o 5
1 Y 0 6
2 D\ L0 0 0T U Qs () o) 4 L 6
3 Terms and defiNitioNsS ... ——————————————— s ——— 6
4 o 00 113 ) . 9
5 Equipment and MaterialS.......cimmmissisisssssssssssssssssss s sssssssssssssssssssasasssssssssssssssssssses 9
51 Pressure measurement SYSEEI ... s s ms s snssssenes 9
5.2 Stirring platform or single Magnetic STITETrS ... —————————— 10
5.3 Room or incubator with a constant temperature of (20 £ 2) °C....cconnmnsmsmsmsssssssssssssssssssssssssses 10
5.4  Argon for the elimination of oxygen from the medium and the gas space.........ccoeunsruresennnas 10
5.5 B 0T 000 10T ) 11
5.6 117020 00100 ) T L) o 11
5.7 Activated sludge from the denitrification tank of a waste water treatment plant............... 11
5.8 I D015 00 o D EST=T0 0 {0 Y0 0 0110 ) L. 11
5.9 L5 (08 I URTCTo 0] 0 i U o) 11
5.10 pH meter with electrodes ... ————————————————— 11
5.11 Pipettes, PIPette tiPS ... sssssssssassssssssssssssssssssssssasasassssssssssssssssssssssasasass 11
L V2 o 1 10 0] 4000 Ll oD o ) 11
5.13 Photometer for the procedures Or CUVEtte tESLS .....ccmimimsmnmsmsmnmssmsssssssss s 12
5.14 Analytical DAlanCe.......cumrsisismsmmmsmsmsssmsssssssssssssssss s sssssssssssssssssasassssssssssssssssssssssssasasassnsnsssssssnssassssssasans 12
6 g =] 2= 1 L) 12
6.1 Determination of the volume of each reaction vessel ... 12
6.2 KTV 0] 0] U0 a0 0 E ) U (o) o 12
6.3 Preparation of the MediUm ... ————————————— 12
L 1 R 3 ¥ 1 12
6.3.2 Distilled or deioniZed WALET ... es 12
6.3.3 Preparation of the CONCENIrates.........om s ——————————————————— 12
6.3.4 Preparation of the Mmedium.......i———————————————— 14
6.4 Preparation of the iNOCUIUM... s ———————— 14
7 Ty 0 00T 0T L 14
7.1 R = a0 T 14
7.2 Determination of the initial concentrations (analytical sample)........ummm. 16
7.2.1 Determination Of PH .. 16
7.2.2 Determination of the suspended solids of the iNOCUlUM.......iiiiciisnnssnnnisss 16
7.2.3 Determination of ammonia-nitrogen, nitrite-nitrogen and nitrate-nitrogen (for a
NItrogen balanCe)......i s —————————————————— 16
7.2.4 Protein determination (for a nitrogen and carbon balance)........cuu———— 16
7.2.5 Determination of DOC (for a carbon balance).......cnnn————————— 17
7.3 L0 0ot 1o T2 1) 4 10 0 7<) o 0o 17
7.4 00 4 o Q0 T 17
7.5 Determination of CO, absorbed in absorption vessels (for a carbon balance)..........c.ccuuu.u. 17
8 Calculation and eValuation. ... —————————————— 17



STN EN 17417: 2021 Urad pre normalizaciu, metroldgiu a skiiSobnictvo Slovenskej republiky
EN 17417:2020 (E)

8.1 Calculation of the theoretical Ny production.......s s 17
8.2 Calculation of the present Ny production ..., 18
8.3 Calculation of the level of degradation related to the nitrogen production .........coeeveseunases 19
8.4 Generation of a nitrogen balance.........———————————— 19
8.5 Evaluation and exXpression Of FeSUILS ... 20
9 Validity Of FeSUILS.....coiiiiimsmsnsssnsnsnsssssssssssssssss s s ss s ss s s s smsasas s s s sn s s s s e sasasananansnsns 20
10 B T o o] 0 ) o 21
Annex A (informative) Test scheme — Calculation of the maximum permitted initial mass

of the test substance and the minimum nitrate concentration.......———— 22
A1l L) 1T i T 22
A.2 Upper pressure measurement HMit ... 22
A3 Sorption capacity of the sorption solution (if applicable).......——— 23
A4 pH buffer capacity of the meditum ... ——————_ 23
A5 Minimum nitrate concentration....... s —————————_=—=———— 24
Annex B (informative) Examples of degradation CUIVES.......ciimsssssmsmmsmsssssssssssssssssssssssssssssssses 25
Annex C (informative) Calculation of the produced inorganic carbon and preparation of a

€CaArbon balance ... —————————_—————_—_— 28
C1 Calculation of the produced inorganic Carbon....... e ————— 28
C.2 Generation of a carbon balance.........n s ———————— 29
C3 Calculation of the level of biodegradation related to carbon .........ccsscsssssssssssssans 30
123 10) 10 o3 021 0] 4 /2 31



STN EN 17417: 2021 Urad pre normalizaciu, metroldgiu a skiiSobnictvo Slovenskej republiky
EN 17417:2020 (E)

European foreword

This document (EN 17417:2020) has been prepared by Technical Committee CEN/TC 249 “Plastics”,
the secretariat of which is held by NBN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by May 2021, and conflicting national standards shall be
withdrawn at the latest by May 2021.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the
United Kingdom.
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Introduction

Biodegradation of a chemical substance strongly depends on environmental conditions. The presence
or the absence of oxygen is significant for the metabolic pathway on which the degradation by bacteria
can take place. At present, several test methods for the investigation of biodegradability of polymers
under aerobic conditions, but only a few test methods for the investigation of biodegradability under
anaerobic conditions exist. However, degradation under anoxic (denitrifying) conditions has barely
been considered yet. The concept “anoxic” has been created by engineers and designates conditions
under which denitrification can take place. This means that either a little amount of oxygen or no

oxygen at all (<0,1mg/l) but nitrate (>0,1mg/l NO;-N) is present. During heterotrophic

denitrification, e.g. inside the denitrification tank of a wastewater treatment plant, nitrate is reduced to
nitrogen and at the same time organic substrate is oxidized to CO,. In nature, anoxic conditions can be

present within the hypolimnion of eutrophic lakes or within the sediment at the transition zone
between the aerobic and the anaerobic zone.

A way to use biodegradable polymers after intended service life would be their addition as additional
carbon source to the denitrification unit of a wastewater treatment plant. In order to check if this way of
disposing a polymer is possible, the biodegradability under anoxic (denitrifying) conditions shall be
determined. Even if a substance shows good aerobic degradability, this does not necessarily apply
under anoxic conditions.

Furthermore, a distinction shall be made between biodegradable polymers that are soluble in water and
those not soluble in water.

Those biodegradable polymers that are soluble in water could be added systematically and
continuously to the denitrification unit as a solid substrate, which is quickly converted and which can
therefore replace the addition of an external liquid carbon source such as ethanol or acetic acid. Testing
their aerobic degradability, their water solubility and, if necessary, their water dispersibility can be
carried out in accordance with EN 14987 [1]. In addition to this, special testing regarding their use as a
carbon source for denitrification is done according to this document. As long as these biodegradable
polymers are present as a solid substance, it shall be ensured that they remain in the denitrification
tank in order to prevent operational failure during other phases of the wastewater treatment plant.

Those biodegradable polymers that are not soluble in water are discontinuously introduced as a solid
substance into a specially designed denitrification reactor, where they substantially remain because of
an appropriate process control. Induced by bacterial activity, they continuously release carbon for the
purpose of denitrification during a process of anoxic degradation, the duration of which depends on
their dimensions (surface/volume ratio). Special testing regarding their use as a water insoluble carbon
source for denitrification is described in this document.
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1 Scope

This document specifies a method for the determination of the ultimate anoxic biodegradation of
plastics made of organic compounds, where the amount of the produced nitrogen and carbon dioxide at
the end of the test is measured.

The test substance is exposed to an inoculum stemming from the denitrification tank of a wastewater
treatment plant. Testing is performed under defined laboratory conditions.

Claims of performance are limited to the numerical result obtained in the test and not used for making
unqualified claims such as “disposable in waste water treatment plants” and similar.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN 872:2005, Water quality — Determination of suspended solids — Method by filtration through glass
fibre filters

koniecnahladu - textdalej pokracuje v platenejverzii STN
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