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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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Introduction

Packaging plays a critical role in almost every industry, every sector and every supply chain. Appropriate
packaging is essential to prevent loss of goods and, as a result, decrease impact on the environment.
Effective packaging makes a positive contribution towards achieving a sustainable society by, (e.g.):

a) meetingconsumers’ needsand expectation forthe protection ofgoods, safety,handlingand information;

b)
‘)

efficiently using resources and limiting environmental impact;

saving costs in the distribution and merchandising of goods.

An epvironmental assessment of packaging may include the manufacturing and distribu
the wastage of packaging material and goods, the relevant collection systems, as well as

disp

sal operations. This group of ISO standards and supporting reports provides.a‘set of

which aim to:

d)
e)
f)
g)

reduce environmental impact;
gupport innovation in products, packaging and the supply chain;
gvoid undue restrictions on the use of packaging;

prevent barriers and restrictions to trade.

Packpging is designed to provide a number of functions forrusers and producers such as: c

prot
role

¢ction, information, convenience, unitization, handling, delivery or presentation of go
pf packaging is prevention of damage to or loss 6f\goods. (See ISO 18601:2012, Annex 4

the flinctions of packaging.)

[SO 18601 definestheinterrelationshipswithin the family of ISO standardswhich covertheen
impdct of packaging throughout its life cycle(see Figure 1). These standards will help def
the selected packaging can be optimized and whether the packaging needs to be modified
can he reused or recovered after use(

Dempnstration that the requirements of these standards are met can be performed by 4
(marfufacturer or supplier), alsecond party (user or purchaser), or by the support of a
(indgpendent body).

Publjc claims on the environmental attributes of packaging may be addressed by differe

Som
reus
of st

¢ of these are techhnical aspects on reuse or recovery, others relate to access by the p
e or recovery)systems or the amount of packaging placed on the market for recoveryj

ISO 14021 needed to support a claim or label.

This

Intérnational Standard does not use the term “and/or” but, instead, the term “or” is

Fion system,
recovery or
procedures

ontainment,
bds. A major
\ for a list of

yironmental
ine whether
to ensure it

. first party
third party

nt methods.
bpulation to
This series

indards addresses the technical aspects of the packaging. It does not address the requirements of

used as an

inclujsive disjunction, meaning one or the other or both.
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Figure 1 — Relationship of the Packaging and environment standards
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INTERNATIONAL STANDARD

ISO 18605:2013(E)

Packaging and the environment — Energy recovery

1

Scope

This International Standard specifies the requirements for packaging to be classified as recoverable in
the form of energy recovery and sets out assessment procedures for fulfilling the requirements of this
International Standard.

This|International Standard is a part of a series of International Standards. The procedure

itis

2
The

dontained in ISO 18601.

Normative references

following documents, in whole or in part, are normatively referenced in this docunj

indigpensable for its application. For dated references, only the edition cited applies. I
referfences, the latest edition of the referenced document (including ahy amendments) appl

ISO

18601:2012, Packaging and the environment — General requirements for the use of ISO

the field of packaging and the environment

IS0 41067:2007, Packaging — Vocabulary

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 18601, ISO 21
following apply.

3.1

net dalorific value at constant volume

absolute value of the specific energy of combustion, for unit mass of a solid fuel burned in o
condjitions of constant volume.and such that all the water of the reaction products rema
vapour (in a hypothetical staté at 0,1 MPa), the other products being as for the gross calori
at the reference temperature

Note [l to entry: For the purpose of this document, ‘fuel’ as indicated above means used packaging.

[SOURCE: ISO 1928:2009, definition 3.1.3]

3.2

required énergy

Ha

for applying

ent and are
For undated
es.

standards in

067 and the

kygen under
ns as water
fic value, all

energy necessary to adiabatically heat the post combustion substances of a material and excess air from
ambient temperature to a specified final temperature

3.3

calorific gain
positive difference between the energy released on combustion of a material and H,

3.4

theoretical minimum net calorific value
Onet, min,theor

fraction of the energy released on combustion sufficient to adiabatically heat the post-combustion
substances of a material or product and excess air from a specified ambient temperature to a specified
final temperature

© IS0 2013 - All rights reserved
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available thermal energy
fraction of the energy released on combustion in a real industrial system which is transferred for
example to the steam cycle of a boiler, i.e. the total released energy minus the thermal losses

3.6

combustion

incineratio
oxidation re

n
action covering both organic materials and metals

Note 1 to entry: Modern 1nc1nerat10n plants are able to decouple energy efficiently and use it in the form of

energy recoy,

rv_Tha l-\n BrOCeSS n{-' vnrl Heine nnl d waste ol
1+ Feertet 1+t

combustion ¥
the incinerat

3.7

F—T i ot
vith or without energy recovery For the purpose of this International Standard, they refef’o

on process with energy recovery.

energy recovery

production

bf useful energy through direct and controlled combustion

Note 1 to erftry: Solid-waste incinerators producing hot water, steam or electricity~are a common fo

energy recoy

[SOURCE: I§

4 Specif

The theoref
temperaturg
is identified

ery.

0 15270:2008, definition 3.11]

jcation of minimum net calorific value

e and other conditions required by the combustion process. In this International Stand
as Hz and may be determined by the method:described in Annex A. This Annex specifig

theoretical minimum net calorific value through the technical concept of calorific gain.

The real mi
real industr
5 Requil

To allow opf
be well aboy

himum net calorific value, qnet,min,rédl 1S set to allow optimization of energy recovery
jal system and is defined in Annex.B:
rements

imization of energy recovery in a real industrial system, the theoretical calorific gain
e zero. To claim energyrecovery qnet shall be equal to or greater than qpet,min,real, as de

for various incineration conditions listed in Table B.2 in Annex B.

NOTE1 P4
other organig
than gpet,min,

q

NOTE2 P
layers, is rec

ckaging compeséd of at least 50 % (by weight) of organic content, e.g. wood, cardboard, papsd
fibres, stareh; plastics, provides calorific gain and meets the requirement of qnet equal to or gy
-eal, as defined for various incineration conditions listed in Table B.2 in Annex B.

ckaging consisting of more than 50 % by weight of inorganic constituents, e.g. inorganic filler

e by
hly to

'm of

ical minimum net calorific value, qnetmin theors~¥s material specific. It depends on the

hrd it
s the

in a

shall
fined

r and
eater

s and
bd for

veTable in the form of energy, provided qpet is equal to or greater than qnet,min,real., as defing

various incin

NOTE 3

eration conditions listed in Table B.Z in Annex B.

Packaging consisting of more than 50 % by weight of inorganic components, of which the primary

constituent is not energy recoverable, e.g. glass or rigid metal containers with a plastic closure, is not deemed to
be energy recoverable.

NOTE 4

to be energy recoverable. Aluminium over 50 pm is not deemed to be energy recoverable.

NOTE 5
packaging no

t suitable for energy recovery are also discussed in Annex C.

Thin gauge aluminium (typically up to 50 um thick) contributes to quet of the packaging and is deemed

Substances hazardous to the environment are addressed in ISO 18602. Other aspects regarding

© ISO 2013 - All rights reserved
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6 Procedures

6.1

Application

The application of this International Standard to any particular packaging shall be as specified in ISO 18601.

6.2

Assessment

Packaging may be assessed for energy recoverability by calculation from data given in Annex B or use
of the methodology in Annex A.

6.3

In on
writf

Demonstration of meeting the requirements

der to demonstrate that the requirements stated in Clause 5 in ISO 18601:2012/have
en statement shall be prepared. Annex D in this International Standard may be used a

been met, a
s guidance.
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Annex A
(informative)

Determination of calorific gain and specification of the theoretical

The determis
temperatur¢

The net calo
remains in {
calorific gai
assumed to
temperatursg
specified fir

Qnet — H
The netcalo

according td

1

Qnet :E

i
where
qnet l’let
fi ma

Qnet,inet

A combustih
nature, whi

The theoret
Formulae (3

minimum net calorific value

in combustion chemistry and thermodynamics.

ific value, qnet, of a material is the amount of heat released when it burns and whenall y
he gas phase. In order to be recoverable in the form of energy, packaging should prov
n in the energy recovery process. For the purpose of this International §tandard, t

ie final

vater
ide a

is is
be fulfilled when qpet exceeds the amount of required energy, Hj, to raisée adiabaticallll;r the

e of the post-combustion substances (including excess air) from ambient temperature 4
al temperature. A calorific gain is obtained when Formula (1) is fulfilled:

L, >0

Fific value of a packaging consisting of different components or constituents can be calcu
Formula (2):

5
” fi Qnet,i
1

calorific value of the packaging;

nn
1

ss fraction of component or constituent "i” in the packaging;

n:n
1

calorific value of comporient or constituent "i” in the packaging.

le packaging-may contain non-combustible components or constituents of inert or rea
'h may have,a-negative effect on calorific gain.

ical minimum net calorific value specified as H; can be determined by the applicati
) and\(4):

o the

M

lated

(2)

ctive

bn of

9 net,min,theor. = Ha = Z fiH,;

where

i=1

(3)

H, the energy required to heat adiabatically combustion products, residues and excess air from

H, i the energy required to heat adiabatically combustion products, residues and excess air from

Tot

nen
1

o T, of component or constituent "i” of the packaging.

© ISO 2013 - All rights reserved
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m
Hoi = .8;Cpi(Ta—To) 4)
=1
where
gj the ratio of combustion products and residues (flue gas and ashes) and excess air (j) resulting

Cpj the specific heat capacity of post combustion product

“w:n
1

from the amount of component or constituent “i” in the packaging;

n:n

]” at constant pressure;

Form
be c3
calcy

EXAN
2000

EXAN
CCMH

EXAN
i.e.a

Hay m|

Valug
from|
detel

The
then

2 the adiabatic final temperature;

o the ambient temperature.

ula (4) is valid for an adiabatic situation. For the purpose of this Infernational Standar
lculated for specified incineration conditions. Since the incineration condition differs,
lated based on T, without prejudice to the requirements of existing national legislatio

76/EC, i.e. a final temperature T, of 850 °C. Tg is set at 25 °G.at'6 % 0.

IPLE2  For Canada, H, shall be calculated for specified conditions, presently as giv|
-TS/WM-TRE003, i.e. a final temperature T, of 1000,°C: T¢ is set at 25 °Cat 7 ~11 % O3.

IPLE 3  ForJapan, H, shall be calculated for specified conditions, presently as given in nation
inal temperature T, of 800 °C. Ty is set at 25 °C.

ay be calculated from the declarationof'chemical composition obtained from the mate

s of qpet for individual packaging materials are obtained from the raw material
standard handbooks. qpet of a packaging is calculated according to Formula (2). qpef
'mined experimentally according to ISO 1928:2009.

ish content (or solid residues), where required for the calculation of H,, should be de
nethod specified in 1S0)1171:2010.

d, H; should
H, should be
n.

IPLE1  For EU countries, Hy shall be calculated for specified eonditions, presently as givem in Directive

bn in report
al regulation,
Fial supplier.

supplier or
can also be

fermined by

© ISO

2013 - All rights reserved
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Annex B
(informative)

Derivation of a minimum net calorific value for packaging to allow
optimization of energy recovery in a real industrial system

edin

For energy
Annex A. Ca
losses. In th
calorific gai
gases result
and availab
materials aj
been chosen

The energy

energy inpult. All waste recovery or disposal options require energy for transportation and hang

This varies

Figure B.1 i
temperatursg

according td

haoanackaginachould ganarata anarauiaghan incinaratad A+ conditionc o antio
oJ

hepackagingshould senerate-energy-wheninecineratedatconditionsmentios
lorific gain is determined for an ideal adiabatic case, at steady-state conditions and wij

e real industrial system, the available thermal energy is always greater than the theorg
n. Although there are heat losses in a combustion plant, the heat recovery of the hot
s in an overall thermal efficiency of 75-90 %. Table B.1 gives values of quég, €alorific
e thermal energy for typical packaging constituents, packaging compenents, pack
1d packaging. Some of the packaging materials illustrated are not in common use, but
to demonstrate the range of possibilities.

covary t
covery; T

consumption for flue gas cleaning and residue handling is of the order of a few percent ¢

hccording to circumstances, but is normally well below 1 MJ/kg waste.

5 a graphic presentation of Table B.1. Calorific gain is\plotted as function of qpet for
s of various incineration conditions. For each final témperature, a mean line is calcu
the least square method and extended to qpet =0 From this statistical analysis, a pra

th no
ptical

flue
gain
ging
have

fthe
lling.

final
lated
rtical

required value for energy recovery, gnet, min,real, can be calculated for each incineration final temperdture.

At first, the)
minimum v
Applying a g

Onet,min,theo

Inthe case o
when Qpet >

Qnet,min,theo
issetat 5 M
thermal eng
handling, fl

exceeds the

Minimum 1
temperatursg

Onet,min,real

EXAMPLE 1

intercept of qpet at calorific gain = 0 is calculated for each curve. Then the theorsg
hlue, qnet,min,theor, 1S Obtained applying the\95 % confidence limit to each intercept of]
afety factor of 2, commonly used in design and construction of industrial processes, o
, the required value, qnet,min,real, is caleulated.

f the final temperature of 850 °Cy.for example, the extrapolation shows that calorific gai
1,9 M]/kg. Taking the 95 % eonfidence limit into account, the theoretical minimum V
,is between 1,3 and 2,5 MJ/kg. Applying a safety factor of 2, the required value, qnet, mi
]J/kg. In this case, the calgrific gain is approximately 2 M]/kg and the calculated avai

e gas cleaning and-pesidue handling are taken into account, the available thermal er
energy consumédby these operations.

et calorific’value, qnetminreal, based on these calculations for various inciner
s are sumnmarized in Table B.2, since the incineration temperatures differ among coun
shouldbe'set for the specified conditions given in the incineration regulation of each cou

ptical

Onet-
n the

n>0
alue,

h,reals

lable

rgy 4 MJ/kg or more(Eyen when the energy consumption for additional transportation and

ergy

htion
tries,
ntry.

ation

Eor EU countries, gnetminreal Should be set at 5 M]/Kg considering the final inciner

temperature

EXAMPLE 2

G d@ivan in Nivactiva 2000 /76 /FEC i a a finaltamnaratura T ofQCnoc
S e e eHve—=Sovu o e Hhartempeatiire 1 6o v—=

For Canada, qnet,min,real Should be set at 6,8 M]/Kg considering the final incineration temper

as given in report CCME-TS/WM-TREO003, i.e. a final temperature T, of 1000 °C.

EXAMPLE 3

ature

For Japan, qnet,min,real Should be set at 4,6 MJ/Kg considering the final incineration temperature as
given in national regulation, i.e. a final temperature T, of 800 °C.

© ISO 2013 - All rights reserved
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Table B.1 — Calorific gain calculated for an ambient temperature of 25 °C and various final
temperatures at 6 % Oy, for a range of constituents, components and packaging. quet is material
specific and may be determined by standard methods, e.g. by calorimetry (ISO 1928:2009).
Data for most materials are available in the literature (e.g. Handbook of Chemistry and Physics)

40 % inert filler, dry) 3 % moisture

Examples : Jnet - Ha, Calorific Gain | Avail-
Fulfil i f inzfn(x;{cﬁl) tfgll;lvael;‘laotltllsre (M]/ke) for various able | Ashor
ulfils requirement for energy Qnet (Ta°C) p incineration temperature | Ther- solid
recovery ™/ a (Ta°C) mal | residues
does not fulfil requirement for kg) e Energy (weight
energy recovery 800 | 850 | 900 | 1000 | 800 | 850 | 900 | 1000 | (M]/ %) &
kg) f

- cellyilose 16,1 7,4 7,9 8,4 9,3 8,7 8,2 7,7 6,8 127 <0,1
- lignjn 26,0 |11,3| 12 | 12,7 | 14,2 | 14,7 | 14,0 | 13,3 | 11,84})19,5 <0,1
- starich 16,1 74 179 | 84 | 93 8,7 | 82 7,7 6,8 12, <0,
- inerft material (ceramic, glass, 0,0 0,9 1,0 1,1 1,2 -09 | -1,0 -1,1 -1,2 - 100,0
etc.)
- calcjum carbonate 2 -2,0 0,9 1,0 1,1 1,2 -29 | -3,04 3,1 | -3,2 - 56,0
- watpr (as moisture) -2,0 19 | 2,0 | 21 24 | -39 | 507 -41 | 44 - 0,0
Wood
-wodd, dry 20,0 911 97 | 10,3 | 11,5 [~10,9 | 10,3 | 9,7 8,5 15, 0,4
-wodd, 20 % moisture 15,6 75 | 8,0 8,5 95 8,1 7,6 7,1 6,1 11,74 0,3
- wodd, 30 % moisture 13,3 69 | 73 | 7% 8,6 64 | 6,0 56 | 4,7 10,( 0,3
-wodd, 50 % moisture 8,8 54 | 57 6,0 6,7 3,4 3,1 2,8 2,1 6,6 0,2
Papelr and board
- 0, 0,

cardboard (66 % cellulose, 23% | 16 6 | @6 | 81 | 86 | 96 | 90 | 85 | 80 | 70 | 12, 11,0
lignin, 11 % inert coating), dry
- cardboard (66 % cellulose, 23 %
lignin, 11 % inert coating), 7 % 15,3 7,1 7,6 8,1 9,0 8,2 7,7 7,2 6,3 11,5 10,0
moisfure
- 0, 0,

- cardboard (85 % cellulose, 15%7 437 | 64 | 68| 72 | 80 | 73 | 69 | 65 | 57 | 10, 15,0
inertffiller), dry
- cardboard (85 % cellulese)I5 %
carbgnate filler, dry), 7% moisture 12,6 61165 6.9 77 6,5 6.1 57 49 9,5 14,0
- wrapping paper (80% cellulose,
20 %|inert filler)ydry 12,9 61 | 65 | 69 7,7 6,8 6,4 | 6,0 5,2 9,7 20,0
- wrapping paper (80 % cellulose,
20 %linept filler, dry) 3 % moisture 124 6,0 | 64 | 68 7,6 6,4 6,0 56 | 48 94 19,0
- wrapping paper (60 % cellulose, Q7 49 | ©1 c 4 60 49 46 43 37 73 40.0
40 % inert filler) dry 7 7 7 7 7 7 7 7 7 7 ’
- i 0,

wrapping paper (60 % cellulose, | g3 | 45 | 55| 53 | 59 | 46 | 43 | 40 | 34 | 70 39,0

a  During the combustion process, calcium carbonate forms calcium oxide and carbon dioxide endothermically.

¢ Aluminium over 50 um should be deemed not energy recoverable (Clause 5, NOTE 4).

energy (Clause 5, NOTE 3).

e (netvaluesin bold letters indicate that the packaging, constituent or component fulfils the requirements of C
f For conditions of a waste-to-energy plant with 25 % heat losses. Available thermal energy = 0,75 X qpet.

g Asdetermined by ISO 1171:2010.

b  Thin gauge aluminium up to 50 pm should be deemed to be energy recoverable according to Clause 5, NOTE 4.

d Packaging does not fulfil the requirements for energy recoverability, but organic components provide available thermal

lause 5.

© IS0 2013 - All rights reserved
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Table B.1 (continued)

- bleached paper (100 % cellulose),

moisture

. 14,8 6,9 7,4 7,8 8,7 7,9 7,4 7,0 6,1 11,1 <0,1
7 % moisture
- coated kraft paper (80 % cellu-
lose, 20 % calcium carbonate) 6 % 11,6 59 | 6,2 6,6 7,4 57 5,4 5,0 4,2 8,7 19,0
moisture
Polymers
- polyethylene, PE 43,0 19,7 | 21,0 | 22,3 | 24,8 | 23,3 | 22,0 | 20,7 | 18,2 32,2 <0,1
- polypropyleyeFP 49T 2O 2T R 2 A2 ATH9 9 T330— <1
- polystyrene|PS 40,0 171 | 18,2| 19,3 | 21,5 | 22,9 | 21,8 | 20,7 | 18,5 30,0 ’_J\D 1
- polyvinyl chloride, PVC 17,0 75 1801 85| 95 | 95 90 | 85 7,5 1%,5']/') <01
- polyethylend terephthalate, PET 22,0 94 |10,0| 10,6 | 11,8 | 12,6 | 12,0 | 11,4 | 10,2 (1%3’ <01
- polycarbonage 29,0 13,2 | 14,0 | 14,8 | 16,5 | 15,8 | 15,0 | 14,2 12k 2,0 <01
N
-
Metals \Q
- aluminium (fombustible) b 31,0 6,0 | 64 6,8 7,6 25,0 24—,6‘ &2 23,4 23,3 18p,0
- aluminium (Inert) ¢ 0,0 09 | 1,0 | 11 1,2 | -09 -%é( 1,1 | 1,2 - 10p,0
- steel (inert) 00 |04 |04 04 05]-04 |04 -04]-05]| - 10p,0
QD
R
Plastics \{\‘Q)
- PP with 50 % carbonate filler 21,1 10,1 | 10,7 | 11,3 1&2\' 11,0 | 104 9,8 8,5 15,8 28,0
- PP with 70 % carbonate filler 12,0 64 | 68 7,2 ;\®0 5,6 5,2 4,8 4,0 9,0 39,0
- PS with 2 % [[i02 39,2 16,8 | 179 ;.]&0“ 21,2 | 22,4 | 21,3 | 20,2 | 18,0 29,4 210
>

Laminates ,.\\
- cardboard (46 % cellulose, 23 % °
lignin, 11 % ifjert coating, dry) 21,6 @6 10,2 | 10,8 | 12,1 | 12,0 | 11,4 | 10,8 9,5 16,2 17,0
with 7 % moigture, 20 % PE, 5 % Al _
-71 %PE, 12 %Al, 17 %PET ;Q,b-) 16,3173 | 18,3 | 20,4 | 21,7 | 20,6 | 19,7 | 17,6 28,5 23,0
- 49 %PE, 22 %Al, 29 %PET ,2 13,7 | 14,6 | 15,5 | 17,3 | 20,5 | 19,7 | 18,7 | 16,9 25,7 43,0
- 23 %PE, 46 %Al 31 %PET AOJ 31,0 10,2 (109 | 11,6 | 129 | 20,8 | 20,1 | 194 | 18,1 23,3 87,0
- i i 0,
e film with|0,7 % Al meta‘@ 439 | 191203 21,5 | 240 | 24,8 | 23,6 | 22,4 | 199 | 32,9 1lo
ayer /\v
- PET film with 0,7 %Wayer 21,9 93199 |105 | 11,7 | 12,6 | 119 | 11,4 | 10,2 16,4 110
- 58,1 % Al, 41,9 OA(E% 25,0 6,6 | 70 7,4 8,3 18,4 | 18,0 | 17,6 | 16,7 19,0 11Pp,0
Packaging
- 0, i 0,

wood pallet, 2 % nails, 16 % 161 |79 |84 |89 |99 82|77 | 72|62 119 2,0

a  During the combustion process, calcium carbonate forms calcium oxide and carbon dioxide endothermically.
b  Thin gauge aluminium up to 50 um should be deemed to be energy recoverable according to Clause 5, NOTE 4.

¢ Aluminium over 50 pm should be deemed not energy recoverable (Clause 5, NOTE 4).

f  For conditions of a waste-to-energy plant with 25 % heat losses. Available thermal energy = 0,75 X qnet.

g Asdetermined by ISO 1171:2010.

d Packaging does not fulfil the requirements for energy recoverability, but organic components provide available thermal
energy (Clause 5, NOTE 3).

e (netvaluesin bold letters indicate that the packaging, constituent or component fulfils the requirements of Clause 5.

8
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Table B.1 (continued)

ISO 18605:2013(E)

- 0, 1 0,

wood pallet, 4 % nails, 16 % 151 |76 81|86 |96 |82 77| 72| 62| 119 40
moisture
- 0, 1 0, ig-
u‘l";‘;"d box, 5 % nails, 16 % mois 156 |75 (80|85 |95 |81 |76 | 71 | 61 | 117 5,0
- spice can (81,8 % steel, 18,2 %PP)
. 80 |38 |40 42 | 47 | 42 | 40 | 38 | 33 | 60 82,0
- steel aerosol (85,2 % steel,
L5 %pp)a 65 323436 | 4033|3129 25| 49 85,0
'Syrchan(89,5%Steel, A 20 ol nd 27 20 29 2.1 10 1< 2 890
e ey 46— a3 laglaglag 1ol oy |49l o] o¢ ,

a

b

d
energy (Clause 5, NOTE 3).

I
T

¢ Aluminium over 50 pm should be deemed not energy recoverable (Clause 5, NOTE 4).
H

uring the combustion process, calcium carbonate forms calcium oxide and carbon dioxide endothermicplly.

hin gauge aluminium up to 50 pm should be deemed to be energy recoverable according to Clause’5, NO[TE 4.

ackaging does not fulfil the requirements for energy recoverability, but organic componénts provide avajilable thermal

e (netvaluesin bold letters indicate that the packaging, constituent or component fulfils the requirements|of Clause 5.

f H
g Asdetermined by ISO 1171:2010.

or conditions of a waste-to-energy plant with 25 % heat losses. Available thexmal energy = 0,75 X qpet.
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—_ 0
T,=800°C T,=850°C
30 30
25 | Requirement: qugminrea 24,6 MJ/Kg 25 1 Requirement: G, minrea 25,0 MJ/Kg
20 1 20 4
g 5
3 5
é 15 4 ?, 15 4
£
3 5
£ 10 4 & 10 4
S 5
< S
© 5 ~ O ] _
e from25°C1t0800°Cat6 % O, e from 25°C to 850 °Clat 6-% O,
I regression: y = - 0,857 + 0,587 x regression: y = - 0,906 + 0,660 x
01 . 95 % confidence interval 0+ 95 % confidence interval
. . o Al>40% g
Caloriflc gain = 0 s i = ° AI>40%
= + Calorific gain = 0
5 1 Gogiminhoeee = 1,7 HO6MIKg T N R VY ——— . w——
5 0 |5 10 15 20 25 30 35 40 45 50 5 0 5 10 15 20 25 @3 a0 45 s0
Net calorific value, g, (MJ/kg) Net calorific value,q,., (MJ/kg)
— 0
T,=900"°C T,~1000°C
30 30 r
\
25 4 Requirement: qe; minea = 5,6 MJ/Kg 2 | Reguirement: g} s 6.8 MJ/Kg
o
201 20
2 E )
S 5
= 15 | 2 15 |
£ £
S S
£ 10 4 &2 10
s IS
S NS
S .| NERSIN
e from 25 °C to 900 °C at 6:%.0, from 25°C to 1000°C at 6 o O,
) regression: y = -0,953(+ 0634 x > regression: y = -1,048 + 0,480 x
01 95 % confidence interval 01 95 % confidence interval
o AlI>40% , 9
Calorific gain = 0 Calorific gain = 0 ° AIZ40%
-5 qr'\etminth'enr =2v'1 iq] MJ/Kg T T ; T T 5 q'netrnintr'\eor =?,6 i918 M:J/ g . . . . .
-5 0 5 10 15 20 25 30 (35" 40 45 50 -5 0 5 10 15 20 25 30 35 40 45 50
Net calorific value, g, (MJ/kg) Net calorific value, q,, (MJ/kg)
Figure B.1 — Calorificgain as function of qnet for various incineration conditions, for
constituents, componénts and packaging from Table B.1. The line is calculated according tq the
least square method and extrapolated to gnet = 0
NOTE e three points well above the line represent examples containing more than 40 % aluminiui (by

ol

weight). Theymodynamically, aluminium does not behave like organic materials, and these data are excll‘:lded

from the calculations.

Table B.2 — Minimum net calorific value, gnet,min,real, calculated for an ambient temperature of
25 °C and various final incineration temperatures at 6 % 0>

10

Incineration temperature (T,,°C)

800 850 900 1000

Theoretical minimum calorific value
! 1,7 1,9 2,1 2,6

Qnet,min,theor. (MJ/Kg)
Confidence Interval (M]/Kg) +0,6 +0,6 +0,7 +0,8
Minimum net calorific value

4,6 5,0 5,6 6,8
Qnet,min,real (M]/Kg)
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Annex C
(informative)

Packaging not suitable for the energy recovery process

Packaging in itself does not represent a hazard during collection or sorting prior to energy recovery. It
is essential, however, that appropriate precautions are taken during the handling of any used packaging

that
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8602 relating to the substances hazardous to the environment are fulfilled.
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entration in packaging materials can be determined by standard methods aridmay be ¢
articular packaging from the material composition. This is covered in Afinex C of ISO
py recovery facilities have to be designed to minimize the environmentalimpact relate
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Annex D
(informative)

Example of format for the statement of meeting the requirements
of this International Standard

Documentafion No iuate:
Packaging Identification
Incineration condition (T;)2 |qnet,min,realb
a  Incineration conditions differ. Refer the incineration condition in the regulation of each country.
b See Table|B.2 in Annex B. Use this value to determine the assessment C.in D.1. ASSESSMENT PRQGEDURE.
D.1 ASSESSMENT PROCEDURE
D.1.A. YES NO
Organlic content Suitable for energy recovery GotoD.1.B
=50 %r;rby weight)? GotoD.3.a)
D.1.B. YES YES
Inorganic content If present as constituent: If present as component;
> 50 % [by weight) GotoD.2. Not suitable for energy recovery
Calculate|by use of D.2. Go to D.3.b)
D.1.C. YES NO
Onet = ghet,min,real? Suitable for energy retovery Does not fulfil the requirements df
Go to D3;a) ISO 18605
Go to D.3.b)
D.2 PACKAGING DESCRIPTION, CALCULATION OF WEIGHT-% AND Qpet
Function % Jnet Weighted
Material Component | Constituent (weight) (M]/kg) qneﬁg(;\/[]/ Remprks
1
2
3
4
5
Sum
Return to D.1.C

D.3 ASSESSMENT OF MEETING THE REQUIREMENTS

a) Packaging is suitable for energy recovery. Go to D.4.

b) Packaging does not meet the requirements of ISO 18605.

12
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D.4 DECLARATION OF MEETING THE REQUIREMENTS

This packaging meets the requirements of ISO 18605 regarding energy recovery.

Date and signature:

Name: Title: Organization:

Mailing Address:

© IS0 2013 - All rights reserved 13
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