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Packaging and the environment — Energy recovery

1 Scope

2 Normative references

Packaging and the environment — General requirements for the use of ISO standards in 

Packaging — Vocabulary

3.1

3.2
required energy

3.3

3.4
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3.5

3.6
combustion
incineration

3.7
energy recovery

.

5 Requirements

net
 in .

net
 in .

net
 in .

net

.
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6 Procedures

ISO 18601.

6.2 Assessment

 or use 
.

6.3 Demonstration of meeting the requirements
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H g C T Ta,i j pj a 0

j

m

= −( )
=
∑

1

 (4)

where

g

C

T

T0

 should 
 should be 

 of 850 °C. T0 2.

 of 1000 °C. T0 2.

 of 800 °C. T0

net
net net
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temperatures at 6 % O2, for a range of constituents, components and packaging. net

net

kg) e

(T

net  

(T

-

Ther-

Energy

kg) f

Ash or 

residues

(weight 
g800 850 900 1000 800 850 900 1000

- cellulose 16,1

- lignin 26,0 12

16,1

etc.)
-

-

-

Wood

20,0

15,6

13,3

8,8

Paper and board

16,6

moisture
15,3

13,7

12,6

12,4

net .

net.
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14,8

-

moisture
11,6

43,0

44,0

40,0

17,0

22,0

b 31,0
c -

- steel (inert) -

21,1

12,0

2

Laminates

21,6

38,0

34,2

31,0

25,0

Packaging

moisture 16,1

net .

net.
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moisture 15,1

-
ture 15,6

d

d

d

net .

net.
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Ta = 850 oC

Net calorific value, qnet (MJ/kg)
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C
al

or
ifi

c 
ga

in
 (M

J/
kg

)

-5

0

5

10

15

20

25

30

from 25 oC to 850 oC at 6 % O2

95 % confidence interval
Al >40 %

Net calorific value, qnet (MJ/kg)

-5 0 5 10 15 20 25 30 35 40 45 50

C
al

or
ifi

c 
ga

in
 (M

J/
kg

)

-5

0
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15

20

25

30

from 25 oC to 800 oC at 6 % O2

regression: y = - 0,857 + 0,587 x regression: y = - 0,906 + 0,560 x
95 % confidence interval
Al >40 %

Ta = 800 oC

Net calorific value, qnet (MJ/kg)
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C
al

or
ifi

c 
ga

in
 (M

J/
kg

)

-5
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30

from 25 oC to 1 000 oC at 6 % O2

regression: y = -1,048 + 0,480 x
95 % confidence interval
Al >40 %

Ta = 1 000 oC

Net calorific value, qnet (MJ/kg)
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C
al

or
ifi

c 
ga

in
 (M

J/
kg

)

-5

0
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30

from 25 oC to 900 oC at 6 % O2

regression: y = -0,953 + 0,534 x
95 % confidence interval
Al >40 %

Ta = 900 oC

Requirement: qnet,min,real ≥ 4,6 MJ/Kg

Calorific gain = 0
qnet,min,theor = 1,7 ±0,6 MJ/Kg

Requirement: qnet,min,real ≥ 5,0 MJ/Kg

Calorific gain = 0
qnet,min,theor = 1,9 ±0,6 MJ/Kg

Requirement: qnet,min,real ≥ 5,6 MJ/Kg

Calorific gain = 0
qnet,min,theor = 2,1 ±0,7 MJ/Kg

Requirement: qnet,min,real ≥ 6,8 MJ/Kg

Calorific gain = 0
qnet,min,theor = 2,6 ±0,8 MJ/Kg

constituents, components and packaging from 
qnet = 0

2

Incineration temperature (T

800 850 1000
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Documentation No Date:

Incineration condition (Ta) b

b See  in 

D.1 ASSESSMENT PROCEDURE

D.1.A. 
Organic content 

YES 
Suitable for energy recovery 

Go to D.3. a)

NO 
Go to D.1. B

D.1.B. 
Inorganic content 

> 50 % (by weight) 
Calculate by use of D.2.

YES 
If present as constituent: 

Go to D.2.

YES 
If present as component; 

Not suitable for energy recovery 
Go to D.3.b)

D.1.C. 
qnet

YES 
Suitable for energy recovery 

Go to D.3.a)

NO 
 

ISO 18605 
Go to D.3.b)

D.2 PACKAGING DESCRIPTION, CALCULATION OF WEIGHT-% AND net

Function  
(weight)

net Weighted 
net

kg)Component Constituent

1
2
3
4
5

Sum
Return to D.1.C

D.3 ASSESSMENT OF MEETING THE REQUIREMENTS
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D.4 DECLARATION OF MEETING THE REQUIREMENTS
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Documentation No Date:

Incineration condition (Ta) 2 b

b See  in 

E.1 ASSESSMENT PROCEDURE

E.1.A. 
Organic content 

YES 
Suitable for energy recovery 

Go to E.3. a)

NO 
Go to E.1. B

E.1.B. 
Inorganic content 

 
Calculate by use of E.2.

YES 
If present as constituent: 

Go to E.2.

YES 
If present as component; 

Not suitable for energy recovery 
Go to E.3.b)

E.1.C. 
qnet

YES 
Suitable for energy recovery 

Go to E.3.a)

NO 
 

ISO 18605 
Go to E.3.b)

E.2 PACKAGING DESCRIPTION, CALCULATION OF WEIGHT-% AND qnet

Function  
(weight)

net Weighted 
net

kg)Component Constituent

1 Aluminium foil
2 PET
3 PE
4
5

Sum
Return to D.1.C

E.3 ASSESSMENT OF MEETING THE REQUIREMENTS
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E.4 DECLARATION OF MEETING THE REQUIREMENTS
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Packaging — Requirements for packaging recoverable in the form of energy 

Packaging and the environment — Optimization of the packaging system

Packaging — Energy recovery from used packaging

Packaging — Optimization of energy recovery from packaging waste

Plastics — Guidelines for the recovery and recycling of plastics waste

Solid mineral fuels — Determination of ash

Plastics — Environmental aspects — General guidelines for their inclusion in standards

Handbook on Chemistry and Physics

European parliament and of the council of 4 December 2000 on the 
incineration of waste

Solid recovered fuels — Determination of ash content
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