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Das System Kunststoffe
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Was für Datensätze sind vorhanden
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Was für Datensätze sind vorhanden

Butadien
Butene, gemischt

Ethylen, Durchschnitt
Ethylen, Pipeline-System

Methylmethacrylat
Diphenylmethan-Diisocyanat

Polyol
Propylen

Styrol
Toluol-Diisocyanat

Vinylacetat
Vinylchlorid

Epoxygiessharzisolator, Al2O3
Epoxygiessharzisolator, SiO2

Epoxydharz, flüssig
Epoxydharz, flüssig, desaggregiert

Blasformen

Kalandrieren, feste Platten

Extrudieren, Kunststofffolie

Extrudieren, Kunststoffrohre

Schäumen, Expandieren

Spritzgiessen

Blasstreckformen

Tiefziehen, mit Kalandrieren

Verpackungsfolie, LDPE, ab Werk

Gummi EPDM 

Acrylonitril-Butadien-Styrol Copolymer, ABS 

Ethyl-Vinylacetat-Copolymer 

Ethyl-Vinylacetat-, Folie 

Vlies, Polyethylen 

Nylon 6 

Nylon 6, gefüllt mit Glasfasern 

Nylon 66 

Nylon 66, gefüllt mit Glasfasern 

Polybutadien 
Polycarbonat 

PET-Granulat, amorph 
PET-Granulat, Flaschengrad 
Polyethylen-Granulat, HDPE 
Polyethylen-Granulat, LDPE 
Polyethylen-Granulat, LLDPE 

Polymethyl Methacrylat, Kugeln 
Polymethyl Methacrylat, Platte 

Polypropylen-Granulat 
Polystyrol, expandierbar 

Polystyrol, Standard-, GPPS 
Polystyrol, schlagfest, HIPS 

Polyurethan, Schaum flexibel 
Polyurethan, Schaum fest 

Polyvinylchlorid, ab Regionallager
Polyvinylchlorid, Bulk-PVC

Polyvinylchlorid, Emulsions-PVC 
Polyvinylchlorid, Suspensions-PVC 

Polyvinylidenchlorid-Granulat 
Terephthalsäure, gereinigt 

Styrol-Acrylonitril Copolymer, SAN 
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Benutzte Datenquellen

Kennzeichen Vorteile Nachteile

APME
(ohne PET - 
report)

Ökoprofile der Europäischen 
Kunststoff-Industrie - erhoben 
und berechnet durch 
unabhängigen Consultant

europäische Verhältnisse; 
Abdeckungsgrad der Daten 
i.allg. zwischen gut und sehr
gut (unterschiedlich je nach 
Datensatz)

nur kumulierte Daten (!)
Alter der Daten (Mehrzahl der 
Daten noch von 1. Hälfte der 
90er Jahre !)

APME's 
PET - report

Ökoprofile der Europäischen 
Kunststoff-Industrie - erhoben 
und berechnet durch 
unabhängigen Consultant

europäische Verhältnisse; 
Abdeckung: 10 europ. Werke; 
Bezugsjahr 1999/2000

Energieverbrauch unspezifisch 
angegeben; Infrastruktur & 
Transporte fehlend

Ullmann's "Standard"-Nachschlagewerk 
für technische Prozesse der 
chemischen Industrie

frei zugänglich; Prozesse & 
Verfahren ausführlich 
beschrieben

Zahlenwerte meist nicht 
vorhanden
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Beispiele

• Ethylene, average, at plant (RER)

Beispiel eines Prozesses, basierend auf den kumulierten Daten 

der Europäischen Kunststoff-Industrie (APME)

-> Stellvertretend für alle „Boustead-Prozesse“ (sowohl bei 

den Kunststoffe, wie auch den Chemikalien !)

• PET, amorphous, at plant (RER)

Beispiel eines Prozesses, basierend auf Einheitsprozess-Daten 

der Europäischen Kunststoff-Industrie (APME)

-> Beispiel eines Einheitsprozesses
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Ethylene, average, at plant (RER)
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Annahmen / Grundlagen
1.)
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Annahmen / Grundlagen
2.) Assumptions & Proceeding for integration (Hischier 2004)
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Eingabedaten – Teil 1: Inputs
Name Location Unit ethylene, 

average, at plant
Location RER

Unit kg
Aluminium, 24% in bauxite, 11% in crude ore, in ground kg 1.33E-04
Anhydrite, in ground kg 6.83E-06
Barite, 15% in crude ore, in ground kg 5.59E-08
Calcite, in ground kg 1.39E-03
Chromium, 25.5 in chromite, 11.6% in crude ore, in ground kg 8.23E-11
Clay, bentonite, in ground kg 6.85E-05
Clay, unspecified, in ground kg 1.69E-05
Coal, brown, in ground kg 7.05E-04
Coal, hard, unspecified, in ground kg 1.79E-02
Dolomite, in ground kg 2.85E-06
Zinc 9%, Lead 5%, in sulfide, in ground kg 7.16E-08
Uranium, in ground kg 8.42E-07
sylvite, 25 % in sylvinite, in ground kg 2.64E-06
Sulfur, in ground kg 7.06E-05
Sodium chloride, in ground kg 9.81E-04
Shale, in ground kg 1.93E-05
Sand, unspecified, in ground kg 6.93E-05
Rutile, in ground kg 9.30E-28
Phosphorus, 18% in apatite, 12% in crude ore, in ground kg 5.11E-08
Olivine, in ground kg 2.15E-06
Oil, crude, in ground kg 7.50E-01
Nickel, 1.98% in silicates, 1.04% in crude ore, in ground kg 1.89E-11
Manganese, 35.7% in sedimentary deposit, 14.2% in crude ore, in ground kg 2.96E-07
Iron, 46% in ore, 25% in crude ore, in ground kg 3.14E-04
Gravel, in ground kg 8.47E-07
Granite, in ground kg 4.19E-09
Gas, natural, in ground Nm3 7.98E-01
Fluorspar, 92%, in ground kg 3.03E-07
Feldspar, in ground kg 1.12E-33
Peat, in ground kg 3.50E-05
Wood, unspecified, standing m3 1.77E-09
Energy, gross calorific value, in biomass MJ 7.83E-03
Water, cooling, unspecified natural origin m3 6.16E-02
Water, river m3 3.70E-06
Water, salt, ocean m3 2.49E-04
Water, unspecified natural origin m3 1.60E-03
Water, well, in ground m3 1.59E-08
Energy, potential, stock, in barrage water MJ 1.90E-01
disposal, facilities, chemical production RER kg 4.14E-05
disposal, municipal solid waste, 22.9% water, to municipal incineration CH kg 9.48E-04
disposal, plastics, mixture, 15.3% water, to municipal incineration CH kg 1.06E-05
disposal, wood untreated, 20% water, to municipal incineration CH kg 1.16E-08
disposal, hard coal mining waste tailings, in surface backfill GLO kg 5.25E-03
disposal, average incineration residue, 0% water, to residual material landfill CH kg 1.17E-03
disposal, hazardous waste, 0% water, to underground deposit DE kg 7.86E-04

waste service

In
pu

t

resource, in water

resource, biotic

resource, in ground
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Eingabedaten –
Teil 2: Outputs

Name Location Unit ethylene, 
average, at plant

Location RER
Unit kg

Product ethylene, average, at plant RER kg 1.00E+00
Aldehydes, unspecified kg 1.04E-09
Ammonia kg 7.09E-10
Carbon dioxide, biogenic kg 1.77E-04
Carbon dioxide, fossil kg 1.16E+00
Carbon disulfide kg 1.88E-10
Carbon monoxide, biogenic kg 1.35E-07
Carbon monoxide, fossil kg 8.84E-04
Chlorine kg 1.42E-07
Cyanide kg 3.18E-33
Dinitrogen monoxide kg 1.15E-07
Ethane, 1,2-dichloro- kg 5.18E-14
Ethene, chloro- kg 2.74E-14
Fluorine kg 8.57E-11
Halogenated hydrocarbons, chlorinated kg 2.54E-09
Heat, waste MJ 1.93E+01
Hydrocarbons, aliphatic, alkanes, cyclic kg 5.20E-34
Hydrocarbons, aromatic kg 1.32E-05
Hydrogen kg 2.95E-05
Hydrogen chloride kg 9.28E-06
Hydrogen fluoride kg 2.87E-07
Hydrogen sulfide kg 5.20E-06
Lead kg 7.52E-11
Mercury kg 1.91E-07
Methane, biogenic kg 6.23E-07
Methane, fossil kg 4.07E-03
Nitrogen oxides kg 6.35E-03
NMVOC, non-methane volatile organic compounds, unspecified origin kg 1.69E-03
Particulates, < 2.5 um kg 1.70E-04
Particulates, > 10 um kg 2.17E-04
Particulates, > 2.5 um, and < 10um kg 2.92E-04
Sulfate kg 3.96E-13
Sulfur dioxide kg 5.16E-03
Acidity, unspecified kg 4.94E-05
Aluminum kg 4.82E-07
Ammonium, ion kg 3.36E-06
Arsenic, ion kg 1.78E-10
BOD5, Biological Oxygen Demand kg 2.49E-05
Calcium, ion kg 8.26E-07
Carbonate kg 6.98E-05
Chloride kg 1.34E-04
Chlorinated solvents, unspecified kg 5.14E-10
Chlorine kg 9.74E-10
Chromium VI kg 5.15E-11
COD, Chemical Oxygen Demand kg 1.22E-04
Copper, ion kg 2.59E-08
Cyanide kg 5.63E-08
Ethane, 1,2-dichloro- kg 8.26E-17
Ethene, chloro- kg 1.21E-30
Fluoride kg 3.27E-09
Hydrocarbons, unspecified kg 9.16E-05
Iron, ion kg 8.44E-08
Lead kg 4.09E-09
Magnesium kg 1.74E-08
Mercury kg 1.13E-08
Nickel, ion kg 2.21E-08
Nitrate kg 1.21E-06
Nitrogen kg 2.20E-06
Oils, unspecified kg 1.16E-04
Phenol kg 1.59E-06
Phosphorus kg 1.05E-07
Potassium, ion kg 7.81E-08
Sodium, ion kg 1.47E-04
Solved solids kg 1.76E-04
Sulfate kg 1.05E-04
Sulfide kg 7.95E-07
Suspended solids, unspecified kg 1.93E-04
Zinc, ion kg 7.30E-09

air, high population 
density

water, river

O
ut

pu
t
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Kumulierte Daten (Inventar)
Name

ethylene, 
average, at 

plant

ethylene, 
pipeline 

system, at 
plant

propylene, at 
plant

styrene, at 
plant

vinyl chloride, 
at plant

Location RER RER RER RER RER
Unit Unit kg kg kg kg kg
Infrastructure 0 0 0 0 0

LCIA results
cumulative energy demand non-renewable energy resources, fossil MJ-Eq 6.7E+1 7.0E+1 6.8E+1 8.7E+1 4.3E+1
cumulative energy demand non-renewable energy resources, nuclear MJ-Eq 4.7E-1 3.0E-1 4.6E-1 1.2E+0 7.5E+0
cumulative energy demand renewable energy resources, water MJ-Eq 1.9E-1 2.3E-2 1.1E-1 7.3E-2 9.7E-1
cumulative energy demand renewable energy resources, wind, solar, geothermal MJ-Eq 7.9E-6 6.4E-6 8.2E-6 1.2E-5 5.5E-5
cumulative energy demand renewable energy resources, biomass MJ-Eq 8.2E-3 3.1E-3 7.9E-3 1.7E-2 1.9E-1

LCI results
resource Land occupation total m2a 1.1E-4 5.6E-5 1.1E-4 9.8E-5 4.9E-4
air Carbon dioxide, fossil total kg 1.2E+0 1.2E+0 1.2E+0 2.4E+0 1.5E+0
air NMVOC total kg 1.7E-3 1.2E-3 1.5E-3 2.5E-3 2.0E-3
air Nitrogen oxides total kg 6.4E-3 4.7E-3 5.9E-3 9.2E-3 6.9E-3
air Sulphur dioxide total kg 5.2E-3 3.2E-3 5.0E-3 6.8E-3 7.5E-3
air Particulates, < 2.5 um total kg 1.7E-4 1.4E-4 1.6E-4 2.8E-4 6.3E-4
water BOD total kg 8.4E-5 7.7E-5 8.1E-5 1.7E-4 7.2E-4
soil Cadmium total kg 3.9E-13 2.9E-13 4.0E-13 5.5E-13 2.6E-12

Zum Vergleich,
die Eingabedaten : 

Air emission amount
Carbon dioxide, fossil kg 1.16E+00
Nitrogen oxides kg 6.35E-03
Sulfur dioxide kg 5.16E-03
Particulates, < 2.5 um kg 1.70E-04
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ecosystem 
quality

1%
human health

14%

resources
85%

Kumulierte Daten (bewertet)

EcoIndicator’99
(H,A)

Präsentation Roland HischierFolie 16

Schweizer Zentrum
für Ökoinventare
Eine gemeinsame Initiative 
des ETH-Bereichs
und Schweizerischer
Bundesämter

PET, amorphous, at plant (RER)

Amorphous PET

Bottle-grade PET

PTA

ecoinvent data v1.0
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Annahmen / Grundlagen

INPUTS per kg PET OUTPUTS per kg PET
Materials amorphous PET g 1000
PTA g 874.59 Emission to air
ethylene glycol g 334.28 dust mg 1
compressed air m3 2.53 organics mg 90
nitrogen g 29.78 Emission to water
Energy COD mg 1018
thermal fuels MJ 1.63 BOD mg 160
electricity MJ 0.7 suspended solids mg 1
steam g 940 organics mg 439
Water hydrocarbons mg 60
process water g 163 Waste
cooling water g 6400 waste plastics g 2.31

hazardous chemicals g 0.09
inert chemicals g 0.4
incinerated waste g 0.88

1. Daten aus APME-Bericht

thermal fuels 1.63 MJ
Electricity 0.07 MJ

2. Annahmen:
- Fuel-Mix gemäss kumulierte Daten
- Strommix = UCTE-Mix 3. Zusätzliche Daten:

- Transporte: Standard-Distanzen gem QR
- Infrastruktur: chemische Fabrik

Chemical plant 4e-10 unit
Transport, lorry 0.124 tkm
….

4. „Ü
bersetzung“ gem

. Standard-Liste
für Boustead-D

aten
(H

ischier
2004)

Dito (4.)
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Eingabedaten PET (amorphous)
Name Location Unit

polyethylene 
terephthalate, 

granulate, 
amorphous, at 

plant
Location RER

InfrastructureProcess 0
Unit kg

resource, in water Water, cooling, unspecified natural origin m3 6.40E-03
purified terephthalic acid, at plant RER kg 8.75E-01
nitrogen, liquid, at plant RER kg 2.98E-02
ethylene glycol, at plant RER kg 3.34E-01
electricity, medium voltage, production UCTE, at grid UCTE kWh 1.94E-01
heat, natural gas, at industrial furnace >100kW RER MJ 6.65E-01
heat, at hard coal industrial furnace 1-10MW RER MJ 3.06E-01
heat, heavy fuel oil, at industrial furnace 1MW RER MJ 4.94E-01
heat, light fuel oil, at industrial furnace 1MW RER MJ 1.65E-01
steam, for chemical processes, at plant RER kg 9.40E-01
transport, lorry 32t RER tkm 1.24E-01
transport, freight, rail RER tkm 7.43E-01
chemical plant, organics RER unit 4.00E-10
disposal, municipal solid waste, 22.9% water, to municipal incineration CH kg 8.80E-04
disposal, plastics, mixture, 15.3% water, to municipal incineration CH kg 2.31E-03
disposal, average incineration residue, 0% water, to residual material landfill CH kg 4.00E-04
disposal, hazardous waste, 0% water, to underground deposit DE kg 9.00E-05

Product polyethylene terephthalate, granulate, amorphous, at plant RER kg 1.00E+00
Heat, waste MJ 7.00E-01
NMVOC, non-methane volatile organic compounds, unspecified origin kg 9.00E-05
Particulates, < 2.5 um kg 2.50E-07
Particulates, > 10 um kg 3.20E-07
Particulates, > 2.5 um, and < 10um kg 4.30E-07
BOD5, Biological Oxygen Demand kg 1.60E-04
COD, Chemical Oxygen Demand kg 1.02E-03
Hydrocarbons, unspecified kg 4.99E-04
Suspended solids, unspecified kg 1.00E-06
DOC, Dissolved Organic Carbon kg 2.62E-04
TOC, Total Organic Carbon kg 2.62E-04

In
pu

t

materials

energy

transports & 
infrastructure

waste services

emission to air, high 
population density

emission to water, river

O
ut

pu
t
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Kumulierte Daten (Inventar)

Name
purified 

terephthalic 
acid, at plant

polyethylene 
terephthalate, 

granulate, 
amorphous, at 

plant

polyethylene 
terephthalate, 

granulate, 
bottle grade, at 

plant

Location RER RER RER
Unit Unit kg kg kg
Infrastructure 0 0 0

LCIA results
cumulative energy demand non-renewable energy resources, fossil MJ-Eq 5.7E+1 7.4E+1 7.6E+1
cumulative energy demand non-renewable energy resources, nuclear MJ-Eq 3.4E+0 6.1E+0 7.2E+0
cumulative energy demand renewable energy resources, water MJ-Eq 5.0E-1 9.6E-1 1.1E+0
cumulative energy demand renewable energy resources, wind, solar, geothermal MJ-Eq 8.1E-2 1.5E-1 1.8E-1
cumulative energy demand renewable energy resources, biomass MJ-Eq 7.3E-2 1.5E-1 1.8E-1

LCI results
resource Land occupation total m2a 1.6E-2 3.2E-2 4.1E-2
air Carbon dioxide, fossil total kg 1.5E+0 2.3E+0 2.4E+0
air NMVOC total kg 2.9E-3 3.4E-3 3.4E-3
air Nitrogen oxides total kg 4.4E-3 6.4E-3 6.9E-3
air Sulphur dioxide total kg 4.3E-3 6.7E-3 7.3E-3
air Particulates, < 2.5 um total kg 2.9E-4 4.9E-4 5.5E-4
water BOD total kg 2.6E-3 3.5E-3 4.5E-3
soil Cadmium total kg 7.1E-10 1.7E-9 2.2E-9
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Kumulierte Daten (bewertet)
ecosystem 

quality
3%

human health
20%

resources
77%

EcoIndicator’99
(H,A)
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Kumulierte Daten (bewertet) / II

PET - expressed as kg CO2-Äq./kg (according to IPPC 100a definition)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

PE
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PT
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Direct emissions

waste treatment,
total
infrastructure 

energy (electricity)

energy (heat)

transports (road,
train)
chemicals
(auxillaries)
xylene, at plant

ethylene glycol, at
plant
PTA, at plant

PET, amorphous,
at plant
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Fazit

• Eine grosse Anzahl von verschiedenen Kunststoffen sind in 

ecoinvent data v1.0 vorhanden

• Vielzahl der Daten sind NICHT als Einheitsprozess vorhan-

den – es existiert nur ein kumulierter Datensatz der Substanz 

(aus Erhebungen des Industrieverbandes)
– Daten sind nicht harmonisierbar mit übrigen Daten (z.B. Strommix

bereits eingerechnet / keine Infrastruktur berücksichtigt / …)

– Analyse bezüglich Anteilen an Resltaten von einzelnen Bereichen 
wie Energie / Transport / Vorläufersubstanzen etc. nicht möglich

• APME zeigt selber, dass anders möglich (Bsp. PET !)


