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Was fiir Datensatze sind vorhanden

Butadien
Butene, gemischt
Ethylen, Durchschnitt
Ethylen, Pipeline-System
Methylmethacrylat
Diphenylmethan-Diisocyanat
Polyol
Propylen
Styrol
Toluol-Diisocyanat
Vinylacetat
Vinylchlorid
Epoxygiessharzisolator, Al203
Epoxygiessharzisolator, Si02
Epoxydharz, flissig
Epoxydharz, flissig, desaggregiert
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Gummi EPDM
Acrylonitril-Butadien-Styrol Copolymer, ABS
Ethyl-Vinylacetat-Copolymer
Ethyl-Vinylacetat-, Folie
Vlies, Polyethylen
Nylon 6
Nylon 6, gefiillt mit Glasfasern
Nylon 66
Nylon 66, gefiillt 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
Terephthalsaure, gereinigt
Styrol-Acrylonitril Copolymer, SAN

Blasformen
Kalandrieren, feste Platten
Extrudieren, Kunststofffolie
Extrudieren, Kunststoffrohre

Schaumen, Expandieren
Spritzgiessen
Blasstreckformen
Tiefziehen, mit Kalandrieren
Verpackungsfolie, LDPE, ab Werk

Prasentation Roland Hischier

eco nvent

Zentrum

Schweizer Zentrum
fiir Okoinventare
Eine gemeinsame Initiative
des ETH-Bereichs

und Schweizerischer
Bundesamter

ETH
L (L]

QEMPA




Benutzte Datenquellen
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" " Schweizer Zentrum
fiir Okoinventare
APME Okoprofile der Européischen européische Verhéltnisse; nur kumulierte Daten (!) Eine gemeinsame Initiative
(ohne PET - Kunststoff-Industrie - erhoben Abdeckungsgrad der Daten Alter der Daten (Mehrzahl der :i;iz:f;;z‘::zher
report) und berechnet durch i.allg. zwischen gut und sehr Daten noch von 1. Hélfte der Bundesamter
unabhéngigen Consultant gut (unterschiedlich je nach 90er Jahre !)
Datensatz) m
APME's Okoprofile der Européischen européische Verhéltnisse; Energieverbrauch unspezifisch
PET - report Kunststoff-Industrie - erhoben Abdeckung: 10 europ. Werke; angegeben; Infrastruktur & QED
und berechnet durch Bezugsjahr 1999/2000 Transporte fehlend
unabhangigen Consultant ‘m
Ulimann's "Standard"-Nachschlagewerk frei zugénglich; Prozesse & Zahlenwerte meist nicht (
fiir technische Prozesse der Verfahren ausfiihrlich vorhanden P
chemischen Industrie beschrieben
I+
o ()
—
Folie 7 Prasentation Roland Hischier °E“PA

7N
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» Ethylene, average, at plant (RER) dr Pronventare
ggezgreHT;:::aigi Initiative
und Schweizerischer
Bundesamter

Beispiel eines Prozesses, basierend auf den kumulierten Daten
der Europaischen Kunststoff-Industrie (APME)

-> Stellvertretend fiir alle ,,Boustead-Prozesse* (sowohl bei M-
den Kunststoffe, wie auch den Chemikalien !) GED
QPEMPA
« PET, amorphous, at plant (RER) S
Beispiel eines Prozesses, basierend auf Einheitsprozess-Daten Iﬂ
der Europaischen Kunststoff-Industrie (APME)
-> Beispiel eines Einheitsprozesses
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Ethylene, average, at plant (RER)
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1.)

LEA: Summary of topics

The resuls

SING TO A FRIEND

Lif Cytl Assessenents

* Industry averages

HOME LEA

Eco-profiles update

 Infreduction
« Princple changes

B et
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Annahmen / Grundlagen

2.) Assumptions & Proceeding for integration (Hischier 2004)
BEE|

ofe el demvanglone;
&) Datei  Bearbeiten Ansicht Enfigen Format Extras Daten | Fenster | ? g S i
Al B # Boustead
\7 B B 3 B B _Cc N
1 |Boustead Ecoinvent database Remarks | Calculation procedure =
2 |1 mg Crude oil 10° kg O, crude, in ground B
A mg Gas / condensate 1,257 107 NNT Gas, natural, n ground  |Based on & density 07 0.0008 ka/L for natural gas, as
3 described in Frischnecht et al. 2003
4 [Tmg Coal 10° kg Coal, hard, unspecified, in ground |-
~[1 mg Metalurgical coal 10% kg Coal, hard, unspecified, in ground |Metallurgical coal = coking coal and pulverized coal
5 consumed in making stee! (Definition US-EIA)
6 |1 mg Lignite 10° kg Coal, brown, in ground g
7 [1mg Peat 107 kg Peal, n ground =
1 mg Wood 1.52 * 107 m° Wood, unspecified, Based on the density of 658 kg/m* for logs (CH,
standing unspecified, 1a dried), as described in Frischknecht et al
8 2003
1 mg Biomass 237 * 10% W) Energy, gross calorific | Based on the heating value (Ho= 23.7 Wikg) from
value, in biomass bio gas, as described in Frischknecht et al.
£ 2003
T Hydro 1] Energy, potential, stock, in barrage | As the efficiency of 80% for electricity production from
water water is already included into the amount in Boustead
(Boustead 1999: 52), the respective amount can be
10| transferred directly to Ecoinvent B
1A Huckear 275+ 10° kg Uranium, 0% in oxides, |In Boustead, an efficiency of 3% for electrioty
yy% in crude ore, in ground pro-duction is already included. In Frischknecht et al
1996, tis calculated that 1 TJ. of a UCTE-Nuclear Power
Plant needs 7.85 kg uranium. Du to the fact that both
mentioned sources represent the stuation around 1995,
these values are used for the calculation of the
1 conversion factor.
12 <
4 4 b M\ ENERGY { RESOURCES { AIR EMISSION { WATER EMISSION {WASTE / <] | v
Bereit NE
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Eingabedaten - Teil 1: Inputs

Name Location  Unit

ethylene,
average, at plant|
Location RER
unit k

‘Aluminium, 24% in bauxite, 11% in crude ore, in ground kg 133E-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 7.05€-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
sylite, 25 % in sylvinite, in ground kg 264E-06
Sulfur, in ground kg 7.06E-05
Sodium chloride, in ground kg 981E-04
Shale, in ground kg 1.93E-05

'Sand, unspecified, in ground
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

in ground kg BATE-07
Granite, in ground kg 419E-09
Gas, natural, in ground Nm3  7.98E-01
Fluorspar, 92%, in ground kg 3.03E-07
Feldspar, in ground kg 112E-33
Peat, in ground kg 3.50E-05
Wood, unspecified, standing m3  177E-09
Energy, gross calorific value, in biomass My 7.83E-03
Water, cooling, unspecified natural origin m3  6.16E-02

or

Water, riv m3  370E-06
Water, salt, ocean m3  249E-04
Water, unspecified natural origin m3  160E-03
Water, well, in ground m3  159E-08
Energy. potential, stock, in barrage water My 1.90E-01
disposal, facilties, chemical production RER kg 214E05
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
waste service disposal, wood untreated, 20% water, to municipal incineration cH kg 1.16E-08
disposal, hard coal mining waste tailings, in surface backill GLO kg 5.25E-03
disposal, average incineration residue, 0% water, to residual material landll CH kg 1.17E-03
disposal, hazardous waste, 0% water, to deposit DE kg 7.86E-04
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Eingabedaten -
Teil 2: Outputs
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Name. Location Uit g
average, at plant
Location RES
unit K
Froduet Siyfene. sverage, 3 pant RER g T00ET0
‘Adenydes, unspecined kg 10409
kg 70910
Garbon dioide, biogeric kg 1T7EC
Garbon dioxide, fossl kg Li6EWD
Garbon disuf kg 18810
Garbon monoxide, biogenic: kg 130T
Garbon monoxice, fossi kg BeE
Chlorine kg 14607
kg 318E33
Dinitrogen monoxido kg 11sE0T
thane, 1,2<1chi kg 51BE-14
Ethene, chioro- kg 27aE4
Fluorine. kg BsTEAT
Halogenated hydrocarbons, chirinated kg 25409
it wasie. M 193EN01
ar, hgh population _ Hydrocarbons, aiphai, akanes, cyclic kg 52083
onsity. Hyorocarbons, aromaic kg 13205
kg 20605
Hyorogen chioride kg 92808
Hyorogen fuorde kg 28707
Hyorogen sulfde kg 520808
o kg 7s2EAT
v kg 1siE0r
Methane, bogenic kg 62307
Methane, fossi kg a07E0s
Nirogen oxides kg 63sED
VOC, non-methane volatls rganic compounds, unspeified origin kg 16903
Partcuates, < 25 um kg 170E€
Partcuates, > 10 um kg 217E0
Partcates, > 25 um, and < 10um kg 202
kg 3%6E3
5 Sultr goside ki 516803
2 ‘Acity, unspeciied kg 49405
b1 Auminu kg 4saE0r
© Ammonium, ion kg 336E-06
senic, kg 17810
'BODS, Biclogical Oxygen Demand kg 240605
Calcum, fon kg 826607
arbonate kg 698E0S
Chiorde kg 1aaE0d
Chiorinated soivents, unspecified kg 51E0
Ghlorine kg 9TaETD
Ghromium VI kg S1sEAT
/GOD, Chemical Oxygen Demand kg 122804
Copper, ion kg 25908
o kg 56308
Ethane, 1,2chloro- kg 82617
Ethene, chioro kg 121830
Fluoride kg 327609
water, iver Hydrocarbons, unspeciied kg 916E0S
iron, kg BeEos
Lead kg 40000
Magnesium kg 7408
ercury. kg 11308
Nickel, ion kg 221808
Nirate kg 121808
irogen kg 220806
Ols, unspecified kg 116E04
Prenol kg 15908
Prosphorus kg 10sE07
Potassium, ion kg 781E0
Sodum. lon kg 147E0e
Solved solids kg 176E04
kg 108E
Sulfide kg 7esEor
Suspended solds, unspecifed kg 18
Zinc,ion kg 7T30E00
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Kumulierte Daten (Inventar)

ethylene,
. a:tehr‘::::t pip‘gline propylene, at  styrene, at  vinyl chioride,
g system, at plant plant at plant
plant plant
Location RER RER RER RER RER
Unit Unit kg kg kg kg kg
Infrastructure 0 0 0 0 0
cumulative energy demand  non-renewable energy resources, fossil M-Eq| 6.7E+1 7.0E+1 6.8E+1 8.7E+1 43641
cumulative energy demand  non-renewable energy resources, nuclear MiEq|  47E4 3.0E-1 46E-1 1.2E40 7.5640
cumulative energy demand  renewable energy resources, water MIEq| 1.9E-1 23E-2 11E1 73E2 9.7E1
cumulative energy demand  renewable energy resources, wind, solar, geothermal MJ-Eq|  7.9E-6 6.4E-6 8.2E-6 12E5 55E-5
cumulative energy demand  renewable energy resources, biomass MIEq| 8.2E-3 31E-3 7.9E-3 17E2 1.9E-1
LCl 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 2.4E+0 1.5E+0
air total kg 1.7E-3 25E-3 2.0E-3
air Nitrogen oxides total kg 6.4E-3 9.2E-3 6.9E-3
air Sulphur dioxide total kg 5.2E-3 6.8E-3 7.5E-3
air Particulates, < 2.5 um total kg 1.7E-4 28E-4 6.3E-4
water BOD total kg 8.4E-5 1.7E-4 7.2E-4
soil Cadmium total kg 3.9E-13 5.5E-13 26E-12
Zum Vergleich, Air emission amount

die Eingabedaten
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Carbon dioxide, fossil
Nitrogen oxides
Sulfur dioxide
Particulates, < 2.5 um

kg
kg
kg
kg

1.16E+00
6.35E-03
5.16E-03
1.70E-04
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Kumulierte Daten (bewertet)
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ecosystem

quality
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85%

human health
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PET, amorphous, at plant (RER)
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ecoinvent data v1.0 Natural Mixed
ethylene
ethylene gasl xylenes 1
Ethylene Methanol p-xylene Acetic
glycol production separation acid
production production
! :
EG Di-methyl Terephthalic
terephthalate acid production
production & purification

lDMT
Ester

H interchange
process

BHET

Abbreviations:
EG = ethylene glycol (ethanediol)
DMT = dimethyl terephthalate

BHET = bishydroxyethyl terephthalate
PTA = purified terephthalic acid

Direct
esterification
process

Melt
polymerisation

Solid state
polymerisation

Bottle-grade PET
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Annahmen / Grundlagen

eco nvent

Zentrum

N
1. Daten aus APME-Bericht - -
[t} Schweizer Zentrum
INPUTS per kg PET | [OUTPUTS per kg B} ST fiir Okoinventare
Materials amorphous PET g 1000 D D y . .
PTA g | 87459 | |Emission to air 2 a o Initiative
ethylene glycol g 334.28 dust mg 1 ’Cg’_ f_D'_ und Schweizerischer
Dito (4) compressed air m3 2.53 organics mg 90 [0) E Bundesamter
nitrogen g 29.78 Emission to water Q
Energy COoD mg 1018 3 u% E'"
BOD mg 160 2
thermal fuels 1.63 MJ | cpended soiics mo| 1 :, % 6 L (L
Electricit 0.07 MJ _|organics mg| 439
TvaTeT y hydrocarbons mg 60 i .3 EED
process water g 163 Waste T un
cooling water g 6400 waste plastics g 231 ;‘, &" ‘m
z —|hazardous chemicals g 0.09 05
Chemical plant 4e-10 unit |inert chemicals g 04 = o P
Transport, lorry 0.124 tkm [|incinerated waste g 0.88 Q = (.
N
Sc
= a o (2
2. Annahmen: ®
- Fuel-Mix gemass kumulierte Daten 3. Zusitzliche Daten:
- Strommix = UCTE-Mix : :

- Transporte: Standard-Distanzen gem QR
- Infrastruktur: chemische Fabrik
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Eingabedaten PET (amorphous) | econvent

Zentrum

polyethylene
terephthalate, =
Name Location | Unit granulate,
amorphous, at Schweizer Zentrum
plant fiir Okoinventare
Location RER
InfrastructureProcess 0 Eine gemeinsame Initiative
Unit kg des ETH-Bereichs
resource, in water Water, cooling. ified natural origin m3 6.40E-03 und Schwelzerischer
purified terephthalic acid, at plant RER | kg 8.75E-01 Bundesémter
materials nitrogen, liquid, at plant

ethylene glycol, at plant

electricity, medium voltage, production UCTE, at grid
heat, natural gas, at industrial furnace >100kW
heat, at hard coal industrial furnace 1-10MW

heat, heavy fuel oil, at industrial furnace 1MW

heat, light fuel oil, at industrial furnace 1MW

energy

Input

RER kg 2.98E-02
UCTE kWh 1.94E-01
RER MJ 6.65E-01
RER | MJ 3.06E-01 L (L
RER | mJ 4.94E-01

RER | MJ 1.65E-01 (==}

steam, for chemical processes, at plant RER kg 9.40E-01
transport, lorry 32t RER tkm 1.24E-01 EMPA
transports & transport, freight, rail RER | tkm 7.43E-01 ‘

infrastructure

chemical plant, organics

RER unit 4.00E-10

disposal, municipal solid waste, 22.9% water, to municipal incineration CH kg 8.80E-04 A EAWAD
e 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
emission to air, high Heat, waste MJ 7.00E-01 ol
population density NMVOC, non-methane volatile organic compounds, unspecified origin kg 9.00E-05 ﬂ
Particulates, < 2.5 um kg 2.50E-07
i Particulates, > 10 um kg 3.20E-07
-3 Particulates, > 2.5 um, and < 10um kg 4.30E-07
5 “emission to water, river BODS5, Biological Oxygen Demand kg 1.60E-04
o 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
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Kumulierte Daten (Inventar)
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des ETH-Bereichs

und Schweizerischer
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cumulative energy demand  non-renewable energy resources, fossil
cumulative energy demand non-renewable energy resources, nuclear
cumulative energy demand  renewable energy resources, water MJ-Eq 5.0E-1 9.6E-1 1.1E+0 m}
cumulative energy demand energy wind, solar, 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
LClI results ‘ EMPA
resource Land occupation total m2a 1.6E-2 3.2E-2 41E-2
air Carbon dioxide, fossil total kg 1.5E+0 2.3E+0 2.4E+0 EAWAG
air NMvVOC total kg 2.9E-3 3.4E-3 3.4E-3 A.,_
air Nitrogen oxides total kg 4.4E-3 6.4E-3 6.9E-3 P
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 - g;
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) nvent

eco /e
ecosystem = /

quality Schweizer Zentrum
3% fiir Okoinventare

Eine gemeinsame Initiative

des ETH-Bereichs

und Schweizerischer

human health Bundesamter
20% ETH
L (L

resources
77%
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Kumulierte Daten (bewertet) / Il " econvent

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

fiir Okoinventare

O Direct emissions y . .
Eine gemeinsame Initiative
des ETH-Bereichs
W waste treatment und Schweizerischer
< total ! Bundesamter
e otal
Oinfrastructure m
Denergy (electricity)| .
7 - =] heat
é energy (heat) [JT_ED
o
o M transports (road, ‘m
§ train)
= O chemicals - B
w )
o (auxillaries) (
-
B Exylene, at plant
© e
S I ”
g Oethylene glycol, at (%)
P plant e
% W PTA, at plant
E=3
-
E | | D PET, amorphous,
at plant
0% 10% 20% 30% 40% 50% 60% 0% 80% 90% 100%
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azil Tenern

Schweizer Zentrum
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« Eine grosse Anzahl von verschiedenen Kunststoffen sind in o
ine gemeinsame Intative
des ETH-Bereichs

ecoinvent data v1.0 vorhanden ind Schweierscher
« Vielzahl der Daten sind NICHT als Einheitsprozess vorhan- ETH
den - es existiert nur ein kumulierter Datensatz der Substanz (P
(aus Erhebungen des Industrieverbandes) (=D
- Daten sind nicht harmonisierbar mit librigen Daten (z.B. Strommix °
bereits eingerechnet / keine Infrastruktur berticksichtigt / ...) fh'”‘"
- Analyse beziiglich Anteilen an Resltaten von einzelnen Bereichen ‘_'_
wie Energie / Transport / Vorlaufersubstanzen etc. nicht moglich )
o APME zeigt selber, dass anders moglich (Bsp. PET !)
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