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APPENDICES

Appendix A Development of LCI| Calculation Function

Table A1, LCI results from LCI calculation of acetic acid, 98 % in H.0, at plant -
RER, ecoinvent data v2.0

Elementary Flow _ LCSoft SimaPro7.1 Unit Ratio
vBuerecoler hghpopuaton ensi- 4 g3pge 11 1aoEL kg 09999900
%,#Butanedio{]water fivel————— 734575612 7.34575E-12 kg 0.99999998
24-Dfsoil agricultural] _ 119372610 1.19372E-10 tz 0.999999938
%—mo%arllozl]aw high population density] ~ 3.43014E-07  3.43014E-07 8 0.999999962

- e -/-
pentan%efwater_ un,specified} _ : 328TT4E-13 - 3.28714E-13 kg 0.999999945
JAclenaphthene[alr high population densi- 1 g1009E.12  1.S100E-12 g 099999998
Jkﬁﬂaﬁ?ﬂmfm WPONIGHOTOENST  SO0SE14  SOBSMEM kg 1
cemaphtienetatrunspecifiedt————  754330E-16  7.54339E-16 k 0.999999936
Acenaphtlienerwater ocean] 5.10534E-11  5.10534E-11 tg 1,000000004
Acenaphthenefwater river] 1.02054E-10  1.02054E-10 8 1
Acenaphthylene]water océanl 319289E-12  3.19289E-12 kg 0999999989
Acenaphthylene]water river] . 6.38245E-12  6.38245E-12 kg 1.000000002
JAcetaldehyde[alr high population densi- 1 ge701E.07  1.85791 E-07 q 1000000009
cetatdenydefair low populationdensityt=  1.27851E-09 12785 1E-09 k 0.999999976
Acetaldehyde]air unspre)cﬁ‘ied] LAGBI3E-O7  146813E-07 kg 0.999999994
Acetaldehide]water liver] _ 1,0552E-08 1,0552E-08 kg 0999999999
Acetic ac;d*a;r high population ensity] 177062606 L.77062E-06 té 0999999969
Acetic acidfair low population densﬂ% 8.39883E-09  8.39883E-09 g 0999999939
Acetic acidfair unspecified] 0.005000142 0.005000142 b 0.999999994
Acetic acid]water river] ; 349339E-08  3.49339E-08 g 0.999999961
Acetonerair high population density] 5.84919E-07  5.84919E-07 té 0.999999976
Acetonefair low population density 6.61268E-08  6.61268E-08 8 0.999999994
Aceton_egwate_r unspecified] _ 7.83619E-13  783619E-13 kg 0.999999932
AcetonifrileJair low popultion density] 351444E-10  351444E-10 k() 0.999999952
Acidity, unspecified]water riverl 845250609 8.45252E-09 k 0.999999931
Acidity, unspecified]water_unspecified] 16488 1E-11  L6488IE-11 <8 0.999999926
Aclonifenfsoil aﬁncultura_l] _ 8.10428E-11  8.10428E-11 kg 0.999999954
Acroleinfair high population densityl AT422TE-11  4.74227E-11 ko 1,000000006
Acroleinfair low population densityl 1.08524E-10  1.08524E-10 g 0.999999996
Acrolein]air unsPecn‘Jed 4.36677E-13  4.36677E-13 g 0999999928
Acrylate, |_0r}]wa erriver] _ 2.100426-09  2.10042E-09 g 0.999999989
Qctryljg acid g_lr ht|gh population density] ~ 8.87469E-10  8.87469E-10 kg 0.999999977
ctinides, radioactive, unspeci-
Re(tj'fajé Tt g,opultatlon deﬁsny] 204179E-07  2.04179E-07 kBq 1,000000013
ctinides, radioactive, unspeci- . . :
Red]walter %c_ean | P _ 3.13988E-05  3.13988E-05 kfiq 0.999999996
erosols, radioactjve, unspeci-
fiedfair low population depnsnyl 467419E-06  4.67419E-06 kBq 1,000000003

Aldehydes, unspecified[air high popula-
fion deynsity] pecified{air_high pop 3AS13E-09  3I5I13E09 kg 0.999999957



Table Al LCl results from LCI calculation of acetic acid, 98 % in H20, at plant -

RER, ecoinvent data v2.0 (cont'd)

Aldehydes,unspeeifedtar fon popul
ehydes, unspeeifiedtair low popula-
tiondglnseity] d e p.p.
dehydes, unspeeifiedfair unspecified]
dririfsoil agricultural] . _
uminium, 24% in bauxite, 11% in

ude ore, in ground|resource in groundl
luminumfair high population dénsity]
uminumfair low population densnyxi

LT

uminumfair unspecified
lum!num}sogl agricultural]
uminumisoil industrial]
uminumfwater ground-
um!numwter groung]
uminumiwater Ocean]
uminumfwater river]” .
uminumfwater unspecified]
Ammoniafair high population density]
Ammoniafair low population densny%
Ammoniafair unspecified]
Ammonium carbonatefair high popula-
tion dengity] .

tAmr]nonlum, ionfwater ground-, long-
erm

Ammonium, ionfwater groung-1
Ammonium, ionfwater 0cean]
Ammonium, jonfwater river]” . |
Ammonium, ionfwater unspecified]

long-term]

> 1>

Anhydrite, in %ound [resource in ground]
I

Antimonyfair “high population densityl
Antimony-fair low population densny{
Antimonyfair unsp,ecnﬂedl
Antimony]soil agncultura]
Antimony]water ‘ground-, fong-term]
Antimony{water ground-1
AntimonyTwater fiver]
Antimony]water unspecified]
Antimony-122[water river] = _
Antimony-124{air_low population densi-

Tmony=124[waterTiverf— _
Antimony-125[air_low population densi-

Mmmon -125[water river]
AOX, Adsorhable Organic Halogen as
Cliwater ocean ,

AOX, Adsorbable Organic Halogen as
Clfwater river] _

AOX, Adsorbable Organic Halogen as
Clfwater unspemﬂedf1 _ _
Argon-41 fair low population density]
ArSenic, ionfwater ground-, long-term]

LCSoft
8.637E-09

3.21086E-12
2.28251E-11

-0.000926966

3.6615E-06
2.10364E-07
3.74284E-05
4.85598E-07
146695E-05
0.000928711
9.52744E-07
2.5935 |E-06
4.99339E-06
1.14862E-08
149206E-06
3.87895E-06
1.95054E-05

5.53682E-08

141486E-07

1.35076E-07
5.86257E-07
2.11879E-06
9.66546E-10
-4.02895E-09
8.61414E-10
3.69282E-08
1.49567E-11
2.51621E-12
4.99258E-07
8.31304E-08
2.02113E-07
8.82499E-13
1.06678E-08

2.64603E-11
5.14777E-06
2.76136E-10
4.7023E-06

2.96524E-09

5.83742E-0S

5.05082E-07

0.002462021
5.50961E-09

SimaPro7.1
8.637E-09

3.21086E-12
2.28251E-11

-0.000926966

3.6615E-06

2.10364E-07
3.74284E-05
4.85598E-07
146695E-05
0.000928711
9.52744E-07
2.5935 |E-06
4.99339E-06
1.14802 EOX
1.49206E-06
3.87895E-06
1.95054E-05

5.53682E-08

1.41486E-07

1.35076E-07
5.86257E-07
2.11879E-06
9.66546E-10
-4.02895E-09
8.61414E-10
3.69283E-08
1.49567E-11
2.51621E-12
4.99288E-07
8.31394E-08
2.02113E-07
8.82499E-13
1.06678E-08

2.64603E-11
5.14777E-06
2.76136E-10
4.7023E-06

2.96524E-09

5.83742E-08

5.05082E-07

0.002462021
5.50962E-09

Unit
kg

k
K

kg

Ratio

0.999999997

0.999999948
0.999999973

0.999999947

0.999999983
0.999999939
0.999999909
1.000000002
1,000000013
0.999999995
1000000001
0.9999199951

0.99999995/
0.999999968
0.999999966
0.999999818

1,000000004

0.999999983

0.999999985
1.000000002
0.999999968
0.999999932
0.999999944
0.999999977
0.999999972
1.000000143
0.999999968
0.999999978
1,000000003
0.999999955
0.999999934
0.999999958

0.99999999
0.999999994
0.999999995
1.000000003
1.000000003

0.999999976

0.999999994

0.999999989
0.999999773
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Table Al LCl results from LCI calculation of acetic acid, 98 % in H20, at plant -

RER, ecoinvent data v2.0 (cont'd)

.. Elementary Flow
Arsenic, ionfwater ([;round-l
Arsenic, ionfwater [ake]

Avrsenic. ion]water ocean]
Avrsenic, iontwater river]”
Arsenic, ionfwater unspecified]
Arsenicfair high population density]
Arsenicfair low population densﬂ%
Arsenicfair unspecified
Arsenicfsoil agricultural]
Avrsenicfsoil industrial] ,
Avrsingfair high population densityl
Atrazinefsoil “agricultural]
Barite, 15% in Crude ore, In
groundfresource In ground]

aritefwater ocean]” ,
Bariumfair high population densityl
Bariumfair loi population density
Bariumfair_unspecified
Bariumfsoil agriculturdl]
Bariumfsoil industrial]
Bariumfwater ground-, long-term]
Bariumfwater groung-]
Bariumfwater 0cean]
Bariumfwater river]”
Bar[umfwater_unspemﬁed} _ _
Barium-140fair low population density]
Barium-140fwater riverl
Basalt, in groundfresource_in groundl
Benomylfsoil_agricultural]
Bentazonefsoil agricultural]
Benzal chloridefair unspecified] _
Benzaldehydefair high population densi-

J
Benzene, etliyl-[air_high population den-

Benzene, ethyl-fair low population densi-
J

Tethyt-fwat
Benzene, ethyl-fwater river]”
Benzene, ethyl-fwater unSﬁ_emfled] _
Benzene, hexachloro-[air_nigh population
density| . N
Benzérnie, hexachloro-fair un_spemfledl]
Benzene, pentachloro-fair high popula-
tion density] . _ _
Benzenefalf high population densityl
Benzenefair low population densityl
Benzene[air_lower stratosphere + Upper
tropospherel™ -
Benzenefair unspecified]
Benzenefwater ocean]

LCSoft
4.2079€-07
4.11133E-14
1.9502E-09
4 JAT1E-07
2.39605E-09
195226E-08
2.60133E-07
9,0081E-11
2.94214E-10
5.86779E-09
1.03446E-14
5.98795E-12

-0.002577373

0.00014158
4.3179€-08
9.8082E-08
1.35137E-16
8.9513/E-11
1.33474E-06
1.30676E-05
1.36361E-07
1.15772E-06
143392E-05
2.2322E-08
1.79622E-08
4.67306E-08

-0.000158534

1.91559E-13
4.13605E-11
5.53%8 IE-17

2.47423E-11
5.0996E-08
5.1791E-07

9.27005E-12

197027E-07
3.93797E-07
1.39124E-12

3.80602E-12
2.97082E-10
9.77715€-12

4.76641E-06
29121 IE-06

3.08793E-12

2.58674E-07
6.78159E-07

SimaPro7.1
4.2079E-07
4.11133E-14
1.5502E-09
44471 E-07
2.39605E-09
1.95226E-08
2.60133E-07
9,0081E-11
2.94214E-10
5.86779E-09
1.03446E-14
5.98795E-12

-0.002577373

0.00014158
4.3179E-08
9.8082E-08
135137E-16
8.55137E-11
1.334T4E-06
1.30676E-05
1.36362E-07
1.15772E-06
143392E-05
2.2322E-08
1.79622E-08
4.67306E-08

-0.000158534

7.51559E-13
4.13605E-11
5.53981E-17

2.47423E-11
5.0996E-08
5.17951 E-07

9.27005E-12

1.97027E-07
3.93797E-07
1.39124E-12

3.89602E-12
2.97083€-10
9.77715E-12

4.76641E-06
29121 IE-06

3.08793E-12

2.58074E-07
6.78189E-07

Unit

Ratio
1.000000008
0.999999984
0.999999994
0.999999988
0.999999939
0.99999998
0.999999959
1000000117
0.999999969
0.999999994
0.999999957
0.99999997

1000000001

0.999999954
0.999999984
0.999999993
1.000000024
0.99999997
0.999999996
0.999999959
0.999999984

1
1.000000021
0.99999994
1.000000004
1,000000007
0.999999802
0.999999941
0.999999959
0.999999936

1.000000012
0.999999964
0.999999998

0.999999989

0.999999983
1,000000007
0.999999937

0.9999998%
0.999999949
0.999999891

1,000000007
0.999999999

0.999999975

0.99999998
0.999999997



Table Al LCI results from LCI calculation ofacetic acid, 98 % in H20, at plant -

RER, ecoinvent data v2.0 (cont’d)

Elementary Flow
Benzenefwater riverl
Benzenefwater unspecified]

Benzo(a)pyrene[air_high population den-
ﬂ_bﬂzo(a)pyrene[air_low populatromden—

sity] . "
Benzo(a)ptyr_enefan unspecmetg

Berylliumfair high population densityl
Berylliumfair low population densny%
Berylliumfair unspecified]
Berylliumfwater ground-, long-terml
Berylliumfwater ground-|
Berylliumfwater iver]
Beryllium]water unspecified]
BODS, Biological Ox;igen De-
mand!water ground-, Tong-terml
BODS, Biological Oxygen De-
mand%wat_er ground-|

BOD3, Biological Oxygen De-
mand[water 0cean

BOD3, Biological Oxygen De-
mand&])wat_er flver

BOD3, Biological O_x_y%en De-
mandiwater {nspecified]

Borax, in ?rou_n resource in ground]
(Ej%oro_rg triffuoride[air_high populatiori
ensi

Bororifair high population densi
Boronfair loiw population density
Boronfair unspecified

Boron]soil agricultural]

Boron[soil industrial]

Boronfsoi! unspecmed]
Boronfwater ground-, fong-tennl
Boron]water groimg-

Boron]water ocean]

Borontwater river]”

Boronfwater unspecified]
Bromatefwater river] _
Brominefair high population density]
Brominefair low population densny%
Brominefair unspecified]
Brominefwater ground-, long-term]
Brominefwater groung-
Brominefwater ocean|
Brominefwater river]”
Brominefwater unspecified]
Butadienefair low population density]

=

Butadiene[air_lower stratosphere + Upper

troFosphere]_ .
Butadienefdir unspecified]
Butanefair high population density]

LCSoft
1.17535E-06
1.3151E-10

1.69074E-10

1.2567SE-0S

2.11826E-09
46663 |E-10
2.09345E-10
2.24393E-11
1.10967E-07
1.35613E-10
1.71755E-10
7.86091E-13

0.00015759
2.69525E-08
0.000779538
0.004469213

9.62628E-05
-3.7751E-09
1.1204E-17

1.63808E-07
6.80954E-06
1.80019E-16

5.24642E-08
1.39242E-05
1,63004E-07
6.7127E-08

4.22296E-07
2.4621E-10
1.00593E-07
1.59014E-08
144020807
6.3903E-16

1.94222E-07
1.96285E-07
5. TA556E-06
1.23616E-05
1.68095E-08
4 81372E-13

2.92543E-12

6.8260 |E-12
2.T868E-05

SimaPro7.1

117535E-06
13151E-10

1.69074E-10

1.25678E-08

2.11526E-09
46663 IE-10
2.09345E-10
2.24393E-11
1.10967E-07
1.35613E-10
L.71755E-10
1.86091E-13

0.00015759
2.69525E-08
0.000779538
0.004469213

9.62628E-05
-3.7751E-09
1.71204E-17

1.63808E-07
6.80954E-06
7.80019E-16
1.489E-11

1.46695E-07
5.24642E-08
1.39242€-05
1.63054E-07
6.7127E-08

4.22296E-07
2.462 1E-10
1.00593E-07
1.59014E-05
1.44222E-07
6.3903E-16

1.94222E-07
1.96285E-07
5.74556E-06
1.23616E--05
1.68095E-08
4.81372E-13

2.92543E-12

6.82601 E-| 2
2.7868E-05

Ratio
1.000000029
0999999915

1.000000006

0.999999977

0.999999933
0.999999993
0.999999973
1.000000118
0.999999988
0.999999971
0.999999992
0.999999936

0.999999945
0.999999997
0.999999997
0.999999993

0.999999996
0.999999995
0.999999979

1.000000022
1.000000004
0.999999993
0.999999963
1.000000013
0.999999992
1000000022
0.999999988
0.999999992
0.999999995
0.999999955
0.999999955
0.999999975
0999999994
0.999999989
0.9999999
0.999999999
1.000000004
1.000000029
0.999999934
0.999999978

0.999999961

0.99999998
0.999999999

1



Table Al LCl results from LCI calculation of acetic acid, 98 % in HjO. at plant -

RER, ecoinvent data v2.0 (cont’d)

. Elementary Flow |
Butanefair low population densityl
Butanefair unspecified] . _
Butanollalr high population densityl
Butanol'water rlverf _ _
Butene]air high population density]
ButeneTwater rlverf _

Butyl acetate]water river] _
Butyrolactongfair high population densi-

gt rolactonefwater river]
Cadmium, 0.30% ill sulfide, Cd 0.18%,
Pb, Zr(lj Ag, In, in ground[resource_in
roun

admitm, ionfwater ground-, long-term]
Cadmium, ion[water ?round-
Cadmium, ionfwater Take]
Cadmium, fon]water oceanl
Cadmium, jontwater river] .
Cadmium, ionfwater unspecified]
Cadmiumfair high population density]
Cadmiumfair |ow population density
Cadmiym([air_lower stratosphere + tpper
troposphere] .
Cadmiumfar unsp,emﬂedl
Cadm!um}sogl agricultura

dmiumtsoil unspecified] .
cite, in grotmdfresource  in ground]
Calcium, ionfwater ground-, long-term]
Calcium, fonfwater ?round-
Calcium, ionfwater Take]
Calcium, ionfwater ocean]
Calcium, ionfwater riverl”
Calcium, ionfwater unspecified]
Calciumfair high population gensityl
Calciumfair low population densityl
Calcium]soil agricultural]
Calciumtsoil industrial]
Carbetamidefsoil agricultural]
Carbofuranfsoil agricultural] .
Carbon dioxide, biogenicfair high popu-
lation density]

QO
Q5 o

QO

Carbon dioxide, biogenic[air_low popula-

tion density]

Carbon dioxide, hiogen-

icfair unspecified) =

Carbon dioxide, fossil[air_high popula-

tion density]. o _

dCarb_%r/] dioxide, fossilfair low population
ensi

Carbon dioxide, fossilfair lower strato-

%)here + upp_eriroposf)herel -
arbon dioxide, fossilfair unspecified]

Carbon dioxide, in airJresource in air]

LCSoft
4.36763E-06
1.92869E-10
5.69292E-14

5.78E-09
5.12664E-07
147351E-09
1.51392E-09

5.31429E-12
1.27545E-11

| 42741E-07

6.19729E-08
1.4699E-11
3.49198E-14
3.01321E-09
1.02217E-08
8.3117E-09
154979€-08
1.1952 |E-08

1.54785E-15

1.16342E-09
6.44049E-10
2.18827E-11
-0.027132338
0.002526441
8.21632E-07
8.92735E-07
0.000269472
0.000614528
2.5142E-07
151285E-06
3.45996E-08
6.91565E-06
5.86779E-05
15703 1E-11
4.12033E-10

0.022122988
0.003114523
0.000438648
0.667920557
0.565607804

4.87572E-07

0.099315522
-0.027926729

SitnaPro7.1
4,36763E-06
7.92869E-10
5.69292E-14
5.78E-09

5.12664E-07
1.47351E-09
7.51392E-09

5.31429€-12
1.27545E-11
142741E-07
6.19729E-08
7.4699E-11
3.49198E-14
3.01321E-09
1.02217E-08
8.3117E-09

1.54979E-08
1.7952 [E-08

1.54785E-15

1.16342E-09
6.44049E-10
2.78827E-11
-0.027132338
0.002526441
8.21632E-07
8.92135E-07
0.000269472
0.000614528
2.52143E-07
1.51285E-06
3.45996E-08
6.91565E-06
5.86779E-05
15703|E-11
4.12033E-10

0.022122988
0.003114523
0.000438648
0.66792056
0.56560781

4.87572E-07

0.099315523
-0.02792673

Ratio

1.000000007
0.999999934

. - 099999997

0.999999961
0.999999993
0.999999955
0.999999973

0.999999966
0.999999962

1,000000048

0.99999999
1.000000001
0.9999999%
0.999999998
0.99999993
0.999999926
0.999999974
0.999999954

0.999999996

0.999999941
0.999999989
1.000000011
1,000000018
0.999999985
0.999999997
1000000002
0.999999993
0.999999999
0.999999937
0.9999"+962
0.999999979
0.99999999S
0.999999994
0.999999939
0.999999935

0.999999994
1,000000009
1.000000017
0.999999995
0.999999989

0.999999975

0.999999989
0.999999964



Table Al LCI results from LCI calculation of acetic acid, 98 % in H20, at plant -

RER, ecoinvent data v2.0 (cont’d)

. Elementary Flow
Carbon dioxide, land transfor-
mationfair low population densﬂy]
gearglsjift)nldlsulflde[alr high population

Carpon disulfide[air low population den-

gl

C% on disulfidefair unsp_ecif_iedr]]_
Carbon monoxide, biogenic[air_high
Eopulatlon density]

arbon monoxidg; biogenic[air low pop-

ulation density]
Carbon monojde, biogen-
icfair unspecified

Carbon monoxide, fossil[air_high popula-

tion density] -
Carbon monoxide, fossil[air_lo\v popula-
tion gensity]

Carbon monoxide, fossil[air_lower strato-

Sé)here + Upper troposphere|~
arbon monoxide, fossilfair unspecified]
Carbon, in organic matter, in
soilfresource “in ground

Carbonfsoil agricultural]

Carbonfsoil industrial] = _
Carbon-14fair low population density]
Carbonatefwater river]

C,arboxy(llc acids, unspeci-

fied|water ocean] =

Carboxylic acids, unspeci-

fled| water riverl _ ;
Cerium, 24% in bastnasite, 2.4% in crude
ore, in ground]resource in g{roundl _
Cerjum-141]air low population density]
Cerium-141 Twater river]
Clerium-144]water river
Cesjum]water ocean]
Cesium]water_riverl _ _
Cesium-134]air low population densityl
Cesium-134]water river
Cesium-136]water river] _
Cesium-137]air low population density]
Cesium-137]water ocean]
Cesium-137rwater river]
Chloratefwater river

Ch orgdelso_l agricultural]

Chloridersoil industrial]

Chloridefsoi unspecmed]
Chloride]water ground-, fong-tenn]
Chloride]water groungd-1
Chloridefwater Ocean]

Chloride]water river]”
Chloridetwater unspecified]

=

LCSoft
5.8972 |E-05

*2.62604E-12

6.75131E-06
1.02748E-17
2.38428E-06

2.75795E-06
6.31221E-05
0.000181283
0.00034921

5.72704E-10
0.007273194
-5.2045 IE-07

3.96384E-07
4 40084E-05
0.019157515
1.98229E-07

4.68541E-05
6.03792E-05

5.91914E-23

4.35445E-09
1.86837E«S>S
5.68792E-09
8.20794E-09
1.64073E-08
2.0855E-10

4.30785E-06
3.31599E-09
3.6969 E-09
0.00359801

1.4549E-05

8.54197E-07
7.30969E-08
5.13432E-05
3.04924E-05
4.03075E-05
0.001729449
0.004118459
0.008799396
0.003133614

SimaPro7.1

5.89721E-05
2.62604E-12

6.7513 IE-06
1.02748E-17
2.38428E-06

2.75795E-06
6.31221E-05
0.000181283
0.00034921

5.72704E-10
0.007273194
-5.2045 1E-07

3.96384E-07
4.40085E-05
0.019157515
7.98229-07

4.6854 1E-05
6.03792E-05

5.91914E-23

4.35445E-09
1.86S37E-08
9.68792E-09
8.20794E-09
1.64073E-08
2.0855E-10
4.30785E-06
3.31599E-09
3.6969 IE-09
0.00359801
1.4549E-05
8.54197E-07
7.30969€-08
5.13432E-05
3.04924E-05
4.03075E-05

Unit

Ratio

0.999999993
0.99999981

0.999999946
0.999999939
0.999999957

0.999999985
0.999999942
1.000000023
1.000000005

0.999999978
0.999999991
0.999999949

0.999999992
0.999999989
0.999999989
0.999999963

0.999999995
0.999999996

0.999999984
0.9999199995

1.000000007

1
0.999999985
1.000000002
0.999999988
1.000000006
1.000000002
0.999999986
0.999999979
0.9999199974

1.000000001
1.000000428
0.999999988
0.999999986
1.000000011
1000000001
0.999999924



Table Al LCI results from LCI calculation of acetic acid, 98 % in Hz0, at plant -

RER, ecoinvent data v2.0 (cont'd)

. Elementary Flow
Chlorinated solvents, unspeci-
ifiedwater ocean| ,
Chlorinated solvents, unspeci-
fled water river] _ _
Chlorinefair high population dens_lty}
Chlorinefair low population density
Chlorinefair unspecified]
Chlorine]water ground-]
Chloring]water river] _ _
Chlorofonnfair high"population dens_ltyl
Chloroformfair low population density
Chloroformfair unspecified]
Chlorofonnfwater river] =
Chlorosilane, trimethyl-[air_high popula-
tion density] 7
Chlorothalonllf]spll agricuttural] .
Chromium VIfair high population densi-

E( romium V1[air_low population densi-

Mromium VIfair unspecnfledé
Chromium VIfsoil unspecifie ]
Chromium VI]water ground-, long-term]
Chromium VItwater ground-

Chromium VIfwater fiver]
Chromium VIfwater unspecified]
Chromium, 25.5% in chromite, 11.6% in
crude ore, n ground]resource inground]
Chromjum, jonfwatér groung-]
Chromium, !onl\%ater ocean)

Chromium, ionTwater river]”
Chromijum, ionfwater unspecified]
ChromifSilfair high population gensity]
Chromiumair low population density
Chromiumfair lower stratosphere + Upper
troposphere] B
Chromiumfair unspecified
Chromium]soil agricultural]
Chromium]soil industrial]
Chromiumisoil _unspecmedl _ _
Chromium-51[air_low popuation densi-

%romium-_&il]water rver]
Chrysotile, inground]resource_ in ground]
Cinnabar, m_%round]resource in ground]
Clay, (tj)lentonl e, in ground(resource_in
roun

lay, émspecified, In ground(resource in

roun
%oal, brown, in ground[resource_in
round] o
0al, hard, unspecified, in
ground]resource  in ground]

LCSoft

6.28025E-U)

9.25036E-10

4.65964E-07
2.61002E-11
5.16001E-11
T.T1S12E-0S
5.96992E-05
1.80057E-09
9.66036E-12
4.67502E-18
1.17364E-10

1.50432E-11
1.0494E-09
1.21559E-09

4.79937E-08
4 49898E-12

3.56627E-09

-0.000551332

19371 [E-08

1.88313E-06
1.73933E-15

3.9499E-08
4.86106E-09
1.33474E-0S
1.32982E-10

2.79032E-10
5.71991E-06

-1.90265E-05
-1.78516E-09

-0.00057481

-0.028075868
-0.265901187
-0.185808781

SimaPro7.1

6.28025E-16

9.25036E-10

4.65964E-07
2.61002E-11
5.16001E-11
1.71812E-08
5.96992E-08
1.80057E-09
9.66036E-12
4.67502E-18
1.17364E-10

1.50433E-11
1.0494E-09
1.21559E-09

4.79937E-08
4.49898E-12

3.56627E-09
-0.000551332

1.9371 IE-08
4.2593E-08
4.39999E-08
2.15543E-08
2.47162E-08
1.88313E-06

7.73933E-15

3.9499E-08
4.86106E-09
1.334T4E-08
1.32982E-10

2.79032E-10

5.71991E-06
-1.90265E-08
-1.78516E-09

-0.000574S1

-0.028075869

-0.26590119
-0.18580878

Ratio

0.99999998

0.999999923

0.999999965
0.999999989
0.999999947

0.999999958
0.999999971
0.999999995

0.999999972
1.000000103

0.999999959
0.999999972

1.00000002
1,00000001
0.999999989
0 999999974
0.999999993
0.99999997

0.99999998

0.999999956
0.999999989
0.999999996
0 999999969

0.999999988

0.999999994
0.999999977
0.999999957

0.999999971
0.999999954
0.999999987
1.000000005

80



Table Al LCI results from LCI calculation of acetic acid, 98 % in H20, at plant -

RER, ecoinvent data v2.0 (cont’d)

. Elementary Flow
Cobalt, in quundfresour_ce in groundl
Cobaltfair high population density!
Cobaltfair low population density!
Cobaltfair unspecified!

Cobaltfsoil agricultural

Cobaltfwater ‘ground-, long-term!

Cobaltfwater ground-]

Cobaltrwater oceanl

Cobaltfwater river!

Cobaltfwater unspecifiea!

Cobalt-57fwater river! _

Cobalt-58fair Iow_poPulatlon density]

Cobalt-5Sfwater rivetl _

Cobalt-60fair low population density]

Cobalt-60fwater riverl

COD. Chemical O)ggen De-

mand!water ground-, long-term]

COD, Chemical Oxquen -

mandfwater _ground-

COD, Chemical Oxygen De-

mandfwater ocean]

COD, Chemical Qxygen De-

mandfwater rver

COD, Chemical Oxygen De-

mand]water unspecified! ,
d]water unspecified!

Colenéa]mlte, in groundfresource in

roun

8opger 0.99% in sulfide, Cu 0.36% and

Mo 8.2E-3% in crude ore, In

roundfresource in (lqr_ound

opper. 1.18% in sulfide, Cu 0.39% and

Mo .2E-3% in crude ore, In

roundfresource in ?r_oundl

opger 1.42% in sulfide. Cu 0.81% and

Mo 8.2E-3% in crude ore, in

roundfresource in ?r_ound!

opEer 2.19% in sulfide, Cu 1.83% and

Mo 8.2E-3% in crude ore, In

roundfresource in ground]

opper, ionfwater ground-, long-term

Copper, ionfwater ?round-

Copper, ionfwater lake]

Copper, ionfwater ocedn]

Copper, ionfwater river]”

Copper, ionfwater unspecified] |

Coppertair high population gensity]

Copperfair |ow population density

Copperfair lower stratosphere + Upper

troposphere]

Copperfair "Unspecified

Copper]son agricultural]

Copper]soil industrial]
Copper]soil unspecified]

. LCSoft
-1.32585E-10
43311 IE-08
4.67225E-08
6.7821 |E-11
41493 |E-10
3.28568E-06
1.17868E-09

1.08387E-10

15971 IE-08

1.73181E-12

1.05262E-07
3.88564E-10
4.18318E-05
34326E-09
3.28764E-05

0.00047436

2.69525E-08
0.000768632

0.004508963
0.00025284
-4.66405E-06

-0.81723E-05

-0.000319883

-8.48535E-05

-0.000425014

2.53185E-06
6.80654E-09
1.58501E-12
6.87209E-08
9.94689E-08
2.5229E-08
4.39632E-07
8.38008E-07

2.63127E-13

2.711313E-05
8.30773E-09
3.32155E-10
1.86822E-07

SimaPro7.1
-1.32585E-10
4,33111E-08
4,67228E-08
6.7821E-11
4,14931E-10
3 25H68E-06
1.17868E-09
1.08387E-10
1.5971 1E-08
1.737181E-12
1.05262E-07
3.88564E-10
4,18318E-05
3.4326E-09
3.28764E-05

0.00047436

2.69525E-08
0.00078632

0.004508963
0.00025284
-4.66405E-06

-0.81724E-05
-0.000319883
-8.48535E-05

-0.000425014

2.53185E-06
6.80694E-09
1.58501E-12
6.87209E-08
9.94689E-08
2.5229E-08
4.39632E-07
8.38008E-07

2.63121E-13

2.71313E-08
8.30773E-09
3.32155E-10
1.86822E-07

Unit

Ratio

0.999999991
0.99999999
0.999999981
1.000(1)0013

0.999999982
0 99999999

0.999999977
0.999999987
0,99999991

0.999999955
0.999999996
1,000000009
0.999999995
0.999999988

0.999999958
0.999999997
0.999999995
1,000000001
0.999999997
0.999999966

0.999999958
0.999999963
0.999999956

0.999999963

0.999999953
1.000000002
0.999999968
0.999999971
0.999999971
0.999999939
1.000000002
0.999999961

0.999999976

0.999999965
0.999999982
0.999999978
0.999999991



Table Al LCl results from LCI calculation of acetic acid, 98 % in H20, at plant -

RER, ecoinvent data v2.0 (cont’d)

[Elementary Flow
Cumenefair high popufétlon densityl
Cumenefair low population density
Cumenefair unspecified]
Cumenefwater river] _
Cyanidefair high population density]
Cyanidefair low population densny%
Cyanidefair unspecified]
Cyanidefwater ocean]
Cyanidefwater river]”
Cyanidefwater unspecified]
Cypemiethrinfsoil a?ncultural]_
Diatomite, in groundresource “in ground]
Dichromatefwater river] ... _
(Ij)grqét{)g en ruonoxidefairjiigh population
|
(Iijeirqsittr)efen monoxidefairjow population
|
Dmnrogen monoxide[air_iower strato-
sphere + upper troposphere]
mitrogen monoxiderair unspecified]
Dioxins, measured as2,3,7,8-
tetrachlorodibenzo-p-dioxin[air_high
opulation densityl
ioxins, measured as 2,3,7,8-
tetrachlorodibenzo-p-dioxin[air_low pop-
ulation density]
Dioxins, meaSured as 2,3,7,8-
tetrachlorodibenza-p-
dioxinfair unspectfied]
Dissolved solids|water ground-]
Dissolved solidstwater fiver]
Dissolved solidsfwater unspecified]
DOC, Dissolved Or%amc Car-
bon|water qround-, ong-term
DOC, Dissolved Organic Car-
bon]water lakel _
DOC, Dissolved Organic Car-
bonfwater ocean! =
DOC, Dissolved Organic Car-
bon]water river _
DOC. Dissolved Qrganic Car-
bonfwater unspecified] _
Dolomite, in groimdfresource in ground]
Energy, ?ross calorific value, in biomass,
rimary forestfresource bioticl
ner?y, ross calorific value, in bio-
masstfesource hioticl
Enerqgy, kinetic (in wind), convert-
edfrésource in alr].
Energy, potential {in hydropower reser-
voir), convertedfresource in water] .
Energy, solar, convertedfresource ‘in aill

LCSoft
6.19901 E-0S
5.36687E-13
4.19553E-19
1.48961E-07
1.68748E-08
2.65515E-08
1.97789E-16
1.27186E-07
4 32162607
2.37872E-08
5.85518E-11

-3.01725E-11

1.72756E-09
9.76167E-06

9.79125E-06

4.64356E-12
8.31403E-06

1.45361E-14

1.74883E-14

2.53632E-13
2.89787E-05

1.74829E-05
3.4855E-06

0.000197359
1.68182E-09
0.000262388
0.001326054

0.000121909
-1.6172E-05

-3.60818E-05

021283311

.-0.10919406

-0.761863288
-0.001571889

SimaPro7.1
6.19901E-08
5.36687E-13
4.19553E-19
1.48961E-07
1.68743E-08
2.65515E-08
1.97789E-16
1.27186E-07
4,32162E-07
2.318712E-08
5,85518E-11
-3.51725E-11
1.72756E-09

9.76167E-06
9.79125E-06

4.64356E-12
8.31403E-06

1.45361E-14

1.74883E-14

2.53632E-13

0.000197359
1.65182E-09
0.000262388
0.001326054

0.000121909
-1.6172E-05
-3.60818E-05

021283312
-0.10919406

-0.76186329
-0.001571889

Ratio
0.999999936
0,999999997
0.99999994
0.999999962
0,999999946
0.99999997
0.999999933
0.999999983
0.999999962
0.999999936
0999999939
0.999999984
0.999999995

0.999999991
0.999999999

0.999999982
0.999999998

0.999999941

0.999999977

0.999999972

0.999999967
0.999999969
0.999999995
1.000000009

0.999999964
0.99999995
0.99999995

0.999999965
0.999999996

0.999999997
0.999999966



Table Al LCI results from LCI calculation of acetic acid, 98 % in H20, at plant -

RER, ecoinvent data v2.0 (cont’d)

Elementary Flow

Ethane, 11,1,2-tetrTqu0ro-. HFC-
134aJair high population den|
Ethane, 1.1,1 2-tetrafluoro-, HFC-
134aJair low population density]
Ethane, 1,1,1-trichloro-, HCFC-
140]air low fopulatlon densua(]
Ethane, 1,1,L-trichloro-, HCFC-
140[air imspecified _
Ethane, 1 1.2-trichloro- 2,2-trifluoro-,
CFC-143]air high population dens_lty]w_
Ethane. 1J-rjiflutiio-, HFC-152a[air”high
Eopulaﬂon density] _
thane, 1,2-dichloro-[air_high population

ensity] _ _
Ethaqe 1,2-dichloro-[air low population
ensi

Ethang, I,2-di_ch|oro-]1water river}
Ethane, L2-dichloro-1,1,2,2-tetratlugro-,
CFC-T14fair low poEluIatlon denSIt%/]
Ethane, hexafluoro-, HFC-116[air_high
Eopulatlon densityl

thang, hexafluoro-, HFC-

lofair unspecified] _
Ethanefair high population densityl
Ethanefair low population densityl
Ethanefair un_spemfledl] _ _
Ethanolfair high popufation density]
Ethanol[air low population density
Ethanol|water nveri_ _
5thene, chloro-[air_nigh population den-

Ethene, chloro-fair unspecified]
Ethene, fhloro-]water river| _
Ethene, tetrachioro-[air high population
density _ _
Ethene, tetrachloro-[air low population

ensi
Etheng tetrachloro-fair unspecified]
Ethenefair high population density
Ethenefair low population density
Ethene]water river] _ _
Ethyl dcetatefair high population densityl
Ethyl acetate]water r_werf _ _
Ethyl cellulose[air_high population densi-
?Ele{ns! ity] T

Ethylene diamine]water river] _
Ethylene oxidefair high population densi-

Etlhylgne oxideflir |owrpoputatiomdensi—

LCSoit
9.93379E-11
4.51987E-10
19711E-12
B4792E-18
4.21189E-11
5.78585E-10
2.38515E-08

3.93733E-12
1.65616E-09
1.82322E-09

2.91697E-09

1.92739E-08

8.93477E-06
9.61012E-05
1.17304E-09
3.42056E-07
2.35856E-09
1.32995E-08

1.56661E-08

3.16805E-18
2.05847E-10

6.18904E-13

4.23495E-12

6.84984E-15
2.09245E-06
5.49695E-07
4.8376E-08
1.59284E-06
9.07212E-13

3.22186E-09

3.04406E-13
1.37954E-13
1.71423E-09

4.65323E-12

SimaPro7.1

9.93379E-11
4.51987E-10
19711E-12
8.64792E-1S
4.21189E-11
5.78585E-10
2.38515E-08

3.93733E-12
1.65616E-09
1.82322E-09

2.91697E-09

192739€-08

8.93477E-06
9.61012E-05
1.17304E-09
3.42056E-07
2.35856E-09
132995E-08

1.56661E-08

3.16805E-18
2.05847E-10

6.18904E-13

4.23495E-12

0.84984E-15
2.09245E-06
5.49695E-07
4 8376E-08
1.59284E-06
9.07212E-13

3.22186E-09

3,04406E-13
1.37954E-13
171423E-09

4,65323E-12

Unit

Ratio

0.999999979
1.000000002
0.999999994
0.999999939
0.999999978
0.999999992
0.999999966

1.000000001
0.999999964
1.000000001

0.999999964

0.999999929

0.999999998
0.999999996
0.999999919
1.000000009
0 999999986
0.999999977

0.999999968

0.999999941
0.999999955

1

0.999999988

0.999999932
1.000000014
0.999999947
0.999999943
0.999999987
0.999999971

0.999999986

0.999999968
0.999999963
0.999999957

0.999999965

83



84

Table Al LClI results from LCI calculation of acetic acid, 98 % ill H20, at plant -

RER, ecoinvent data v2.0 (cont’d)

Elementary Flow

Ethylene oxidefair lower stratosphere +
lébﬁer troposphere B

thylene oxidefair unspecified]
Ethylene oxidefwater river] =
Ethynefair high population densit
Ethynefair low pop
Ethynefair unspecified]

Feldspar, in ground]resource w ground]
Fenpiclonil Soil agricultural]
Fluoridefsoil industrial]
Fluoridefsoil unspecified!
Fluoride]water ground-, long-tenn]
Fluoridetwater groung-
Fluoridefwater ocean|
Fluoridefwater river]”. .
Fluoridefwater unspecified]
Fluorine, 4.5% in apatite, 1% in crude
Ore, In groundiresource In
Fluoring, 4.5% in apatite, 3
ore. 1w groundiresource 1n ground]
Fluorinefair high population density]
Fluorinefair low population densit
Fluorinefair unspecified] _
Fluorspar, 92%, In ground[resource_in

ngUﬂ. ST ,
{ugsilicic acidfair high population den-

Si
Fluosilicic acidfwater river] :
Formaldehyde[air_high population densi-

A P ——

upper troposphere! =
Fonnaldehycefair unspecified]
Fonnaldehydefwater river]
Formaldehydefwater unspecified
Fonnic acidfair high population dens
Formic acidfair low population densi
Furanfair low population densityl
Furanfair unspecified] ,
Gadolinium, 0.15% in bastnasite, 0.015%
in cmde ore, in groundfresource in

gou,nd o
alliurn, 0.014% in bauxite, in
roundfresource in ground] _
(5as, mine, off-gas, process, coal min-
ing]resource in‘ground
Gas, natural, inground

roun
%Iutaraldehyd_efwate_r 0ceal
Glyphosatefsoil agricultural
Glyphosatefsoil industrial]

ulation density

LCSoft
2.52787E-11

6.5986E-11
9.98111E-10
1.71042E-07
150724E-0S
1.18216E-09

-3.22704E-10

4.40983E-11
7.33474E-07
2.00519E-07
0,00014062

4.83121E-07
9.85714E-07
9.50512E-06
6.11232E-08

-3.41582E-06

-1.5121E-06

8.73137E-09
3.68926E-08
1.50909E-13

-0.000107903

2.25264E-08
4.05475E-08
1.62028E-06

3.26739E-07

243795E-11

5.73035E-07
1.02725E-09
5.05082E-05
1.99373E-09
2.35059E-09
6.67459€E-10
6.72997E-19

6.83615E-27

44558 |E-12
-0.001807344
-0.596313063

1.74791E-08
1.52579E-09
2.25426E-08

SimaPro7.1
2.82787E-11

6.5986E-11
9.9811 IE-10
1.71042E-07

1.80724E-08 .

1.18216E-09
-3.22704E-10
4.40983E-11
1.33474E-07
2.00519E-07
0.00014062
4.83121E-07
9.85714E-07
9.50513E-06
6.11232E-08

-3.41582E-06

-1.5121E-06

8.73137E-09
3.68926E-08
1.50909E-13

-0.000107903

2.25264E-08
4.05475E-08
1.62028E-06

3.26739E-07

243795E-11

5.73035E-07
1.02725E-09
5.05082E-05
1.99373E-09
2.35059E-09
6.67459E-10
6.72997E-19

6.83615E-27
-4.4558 |E-12

-0.59631306

1.74791E-08
1.52579E-09
2.25426E-08

Ratio

0.999999964

0.999999982
0.999999975
0.999999999
0.999999955
0.999999933
0.999999972
0.999999959
0.999999996
1.000000002
0.999999956
0.999999985
0.999999997
0.999999974
0.999999989

0.999999975

0.999999989

0.999999989
0.999999963
0.999999991

0.999999939

0.999999945
0.999999948
0.99999997

0.999999964

0.99999999

0.999999959
0.999999926

0.999999939
0.999999975

1.000000007

1.000000005

1.000000001
0.999999945
0.999999991
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Table Al LCl results from LCI calculation of acetic acid, 98 % ill HrO, at plant -

RER, ecoinvent data v2.0 (cont’d)

Elementary Flow
Gold, All I.IE-4%. Ag42E -3%, in ore.
in riround resource In"ground
Gold, Au 1.3E-4%, Ag 4.6E-5%, in ore,
in qround'resource in"ground]
Gold, Au 1,4E-4%, in Ore, In
round'resource mgrouné
All 21E-4%, Ag 2.1 4% in ore,
In %round resource in ground]
Gold, All 4.3E-4%, more n
ground'resource In ground]
4.9E-5%, In ore, in
%roundfresource in ground]
old, Au 6.7E-4%, in ore, In
&oundiresource In ground]
old, All 7.LE-4%, in ore, In
round!resource in ground!
old, Au 9.7E-4%, Aq 9. 7E-4%, Zn
0.63%, Cu 0.38%, Ph0.014%, ll ore, in
round!resource In ground]
ranite, In ground!résource in ground]
Gravel, ill groundresource: in ground]
Gypsum, i groundiresource. i ground
Heat, wastefair high population densi
Heat, wastefair |o population density
Heat, waste[air_lower stratosphere + Up-
er tropospr re]
pat, wastefair”unspecified]
Heat, wastelsoil In ustrral]
Heat, wastefsoil unspecifia ]
Heat, wastelwater ground ong-term]
Heat, wastelwater ocean]
Heat, wastelwater river|
Heat, wastefwater unspecified]
Helium, 0.08% in natural gas, In
round]'resource ill grotui
eliumfair low populatron density]
Heliuin[air unspecified
Heptanefair hr%h population density]
Hexanefarr hr gh population densi
Hexanefair low population density
Hexanefair unspecified]
Hydrocarbans, aliphatic, alkanes, cy-
clicfair high population' density!”
Hydrocarbons aIthatrc alkanes, cy-
clictair low popu ation density!”

<'D

I?Pé drocarﬁons ali hatrc e(eranes unspec-

fair Hlstion ensity|

Hyd rocarborrs aIrphatrc alkanes, unspec-

iffectfair ow population density]

Hydrocarbons, aliphatic, alkanes, unspec-

ifiecfair unspecified]

Hydrocarbons, alrfhatrc alkanes, unspec-

ifiedfwater ocean

LCSoft

-3.15607E-09
-5.18713E-09
-6.92938E-09
-1.05838E-08
-2.62312E-09
-6.28271E-09
-9.72665E-09
-1,09678E-08

-6.57205E-10

-2.14137E-12

-0.125088126

-1.01825E-07
14.90154126
10.25272062

1.05817E-06

1.267040587
0.000210297
0.034052566
0.002830945
0.000119027
1150445756
0.202283587

1| -2.24978E-11

9.54427E-07
5,02266E-16
5. 1205E-06
1.27602E-05
1.84465E-07
6.7899E-10

1.11853E-09
5.7084E-11
1.79588E-06
4.58089E-06
3.75579E-06
1.06703E-06

SimaPro7.1

-3.15607E-09
-5.78713E-09
-6.92938E-09
-1.05838E-08
-2.62312E-09
-6.28271E-09
-9.72665E-09
-1.09678E-08

-6.57205E-10
-2, 14137E-12

-0.12508811

-1.01825E-07
14901541

10250721
7.05817E-06

1.2670406
0.000210297
0.034052566
0.002830945
0.000119027

1.1504458
0.20228359

-2.24978E-11

9.54427E-07
5,02266E-16
5. 1205E-06
1.27602E-05
1.84465E-07
6.78991E-10

1.11853E-09
5.7084E-11
1.79588E-06
4.58089E-06
3.79579E-06
1.06703E-06

Unit

Ratio

0.999999962
0.999999979
0.99999997
0.999999977
0.999999957
0.999999977
0.999999976
0.999999963

0.999999969

0.999999812
1.000000131
0.999999898
1.000000017
0.999999963

0.999999976

0.99999999
0.999999998
1.000000003
0.999999993
0.999999988
0.999999962
0.999999984

0.999999995

1.000000005
0.999999984
0.999999998
0.999999976
1000000001
0.999999938

0.999999901
0.999999995
1,000000024
1,000000005
0.999999966
1,000000034
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Table Al LCI results from LCI calculation of acetic acid, 98 % in H-0, at plant -

RER, ecoinvent data v2.0 (cont’d)

Elementary Flow
Hydrocarbons, aliphatic, alkanes, unspec-
Ifiedfwater river]

Hgd_roca_rbons, aliphatic, unsaturat-
edfair high population densityl
Hydrocarbons, aliphatic, unsaturat-
edfair low population densityl
Hydrocarbans, a|H)hatIC, unsaturat-
edfair ruispecified

Hdvdrocarbons, aliphatic, unsaturat-
edfwater oceanl =

Hdvdrocarbons, aliphatic, unsaturat-
edfwater riverl o
Hydrocarbons, aromatic[air_high popula-
tion densityl o
Hydrocartions, aromatic[air_low popula-
tion density o i
Hydrocarbions, aromatic[air unspecified]
Hydrocarbons, aromatictwater oceanl
Hydrocarbons, aromatic!water river]

lation density] _
Hrdrocarbon , Chlorinated(air_low popu-
lation densﬂyi _

Hydrocarbons, chlorinat-

edfair unspecified]

Hydrocarbons, unspecified!water ocean]
Hydrocarbons, unspecified!water river]
Hydrocarbons, uns_?_eu-

fied!water unspecified] . ;
Hydrogen chloride[air “high population
dénsity o _

EI n%ﬁ) en chloridefair_low population
Hydrogen chloride[air_lower stratosphere
+ Upper troposphere]. B
Hydrogen chloridefair u_nspemfledl_
gle%%gf[ﬁen fluoride[air_high population
Hydrogen fiuoride[air_low population
densma o B
Hydrogen fluoridefair unspecified]
(}j-le)(](g{? en peroxide[air_high population
Hydroygen peroxide!water river]
(I;Ie)(](g{to en sulfidefair high population
Hydrogen sulfide[air low population
dansity o -
Hydrogen sulfidefair unspecified]
tI-elklnqrogen sulfide!water_ground-, long-

Hydrogen sulfidefwater river]
Hydrogenfair high population density]

Hydrocarbons, chlorinated[air_high popu-

LCSoft

2.13295E-06
o TA5T3E-07
1.02048E-06
2.40465E-16
9.84953E-08
1.96888E-07
1.05244E-08

1.8593E-06

1.15001E-06
4.59069E-06
8.62097E-06

5.17597E-09
2.00038E-11

1.33156E-0S

2.68242E-06
1.63361E-07

7.45956E-08
145338E-05
4.43515E-05

1.331156-13
3.68161E-06
5.28267E-07

9.64841E-06
8.99555E-07
2.38734E-09
2,00207E-08
6.01832E-1U

9.03112€-06
3.2217E-07
4.51813€-07

3.22063E-08
3.17509E-06

SimaPro7.1

2.13295E-06
7.4573E-07
1.02048E-06
2.40465E-16
9.84953E-08
1.96888E-07
1.05244E-08

1.8593E-06

1.15001E-06
4.59069E-06
8.62097E-06

5.17597E-09
2.00038E-11

1.33156E-08

2.68242E-06
1.63361E-07

1.45956E-08
1.45338E-05
4.43515E-05

1.33115E-13
3.68161E-06
5.28267E-07

9.6484 IE-06
8.99556E-07
2.38734E-09
2.00207E-08
6.01833H-10

9.03112E-06
3.2217E-07
4.57814E-07

3.22063E-08
3.17509e-06

.Unit

Ratio

1.000000008
0.999999998
1.00000002
0.999999987
0.999999998
0.999999984
0.999999982

0.999999993

0.999999945
0.999999998
0.999999998

0.999999975
1.000000007

0.999999606

0.999999983
0.999999941

0.999999956
0.999999987
0.99999999

1.000000001
0.999999726
0.999999998

1.000000001
0.999999945
0.999999989
0.999999994
0.999999912

0.999999997
0.999999959
0.999999767

0.999999954
0.999999969



Table Al LCI results from LCI calculation of acetic acid, 98 % in H20, at plant -

RER, ecoinvent data v2.0 (cont’d)

Elementary Flow
Hydrogenfair u_n_specn‘gedﬂ _
(Ij-le)r/giro en-3, Tritium[air fow population
Hydragen-3, Tritiumfwater ocean]
Hydrogen-3, Tritiumfwater river]
Hydroxide]water river]
Hypochlor!tel\vaater ocean|
P)g_)ochlonte ater river]
ndi

um, 0,005% in sulfidg, In 0,003%, Ph,

Zrnd Ar}g Cd, in ground[resource_in
u

?odi_de Wwater ground-, long-tenn]
lodide]water ground-]

lodide]water oceanl

lodide]water river] _
lodinetair high population densi
|lodinefair low population density
lodinefair unspecified] _
Iodl_ne-1291a!r low population density
lodine-13LTair low population density
Iod_|ne-1311water river] _
|lodine-1337air low population density]
lodine-133fwater river] _
|odine-135fair low Qopulanon density]
Iron, 46% in ore, 25% In crude ore, in
?roun_dfresource in ground]

ron, fon]water ground-, long-term]
Iron, ion|water ground-]

Iron, ionfwater 0cean]

Iron, fonfwater river]”

Iron, ionfwater unspecified]

Ironfair high population dens_ﬂyl
Ironfair low population density
Ironfair, unspecified

Ironfsoil agricultural]

Iron]soil industrial]

Irontsoil unspecified]

[ron-59fwater riverl

Isocyanic acid[air_high population densi-

prenefair low population density]
Isoprenefair unspecified]
Kaolinite, 24% in cnide ore, in
roundfresource in ground!
leserite, 25% in cnide ore, in
roundtresource il groundl_ _
rypton-85fair low population density

Krypton-85mfair low population density]

Krypton-87fair low papulation density
Krypton-83fair low population density
Krypton-89[air low population density

LCSoft

0.000296008
0.110468554

1475367861
0.799481813
6.64498E-08
2.21981E-07
21781 IE-07

2.16658E-09

3.2095E-13
2.38876E-08
8.20794E-07
1.66491E-06
3.8988 1E-09
4.00792E-07
3.20422E-16
1.93309E-05
0.000973985
9.38669E-07
4 56454E-08
2.93365E-08
5.24189E-08

-0.031461718

0.000489433
0.00042571
4 4023E-07
4.0365E-06
1.68S15E-06
1618E-06
9.22316E-08
2.39697E-07
6.44985E-07
2.9339E-05
4.29453E-05
8.06522E-09

1.01304E-08

3.09728E-11
8.99042E-18

-3.15445E-06
-1.50953E-08

0.007708449
0.000382099
0.000151192
0.000149297
3.84563E-05

SimaPro7.1

0.000296008
0.11046855

14753679
0.79948181
6.64498E-08
2.2198 1E-07
2.1781 IE-07

2.16658E-09

3,2595E-13
2.38876E-08
8.20794E-07
1.6649 |E-06
3.8988 IE-09
4.00792E-07
3.25422E-16
1.93309E-05
0.000973985
9.38669E-07
4.56454E-08
2.93365E-08
5.24189E-08

-0.03146172

0.000489433
0.00042571
4.4023E-07
4.0365E-06
1.68615E-06
1.618E-06
9.22316E-08
2.39697E-07
6,44985E-07
2,9339E-05

4.29453E-05
8.06522E-09

1.01304E-08

3.09728E-11
8.99042E-18

-3.15445E-06

-1.50953E-08

0.007708449
0.000382099
0.000151192
0.000149297
3.84563E-05

Ratio
0.999999997
1,000000039
0999999997
1.000000003
0.999999967

1.000000008
1.000000005

1.000000031

1.000000006
0.9999?9992

0.999999978
0.99999999
0.999999993
0.99999999
1000000021
0.999999993
0.999999999
0.999999989
0.999999983
1.000000003

0.999999942

0.999999998
0.999999995
100000001
0.999999987
0.999999925
1.000000004
0.999999953
0.999999951
0.999999992
1.000000011
0.9999199987

0.999999947

0.999999948
0.999999934

0.999999967

0.999999985

0.999999993
0.999999995
1.000000003
0.999999975
1.000000011
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Table Al LCl results from LCI calculation of acetic acid, 98 % in H20, at plant -

RER, ecoinvent data v2.0 (cont’d)

Elementary Flow .
Lanthanum, 7.2% in bastnasite, 0.72% in
crude ore, in groundfresource In ground]
Lanthanum-140[air low population den-

Si
Lanthanum- 140[water nver&
Lead, 5,0% in sulfide, Pb 3.0%, Zn, Ag,
Cd, In, In groundfresource in ground]
Leadfair igh population density]
Leadfair |oi population density
Leadgaw lower stratosphere + Upper trop-
osphere]
Leadfair unspecified
Leadfsoil agriculturd
Leadfsoil unspecified
Leadfwater ground-, fong-terml
Lead]water ?round-]
Leadtwater fake]
Leadfwater oceanl
Leadfwater river]
Leadfwater_uns_pemﬁed]| _ /
Lead-21 Ofair high population gensity]
Lead-2 [Ofair low population densﬂyﬁ
Lead-210fair unspecified]
Lead-21 Ofwater ground-|
Lead-21 Ofwater 0cean]
Lead-21 Ofwater river] . .
Lead-21 Ofwater _unsPemﬂed]
Linuronfsoil agricultural]
Lithium, ionfwater unspecified]
Magnesite. 60% in crude ore, in
rolindfresource in ground] _
atgn]esmm, 0.13% in water[resource_in
Water
Magriesiumfair high population density]
Magnesiumfair low population densityl
Magnesiumfair_unspecified
Magnesiumfsoil agricultural]
Magnesiumfsoil industrial]
Magnesium]water ground-, long-terml
Magnésium]water ground-
Magnesium]water ocean]
Magnesium]water river]”
Magnesium]water unspecified]
Mancozebfsoil aoqn_cultural]
Manganese, 35.7% in sedimentary depos-
It, 14.2% In crude ore, in
roundfresource in groungl _
anganesefair high'population, density]
Manganesefair low population densityl
Manganesefair unspecified
Manganesefsoil agricultural]
Manganese]soil industrial]

LCSoft

-1.8662E-22

1.53516E-09
4.9772E-08

-8.95914E-06

8.41336E-08
1.6239E-07

3.09577E-15

1.26966E-07
2.14T1E-09
1.1475E-09
6. 12504E-07
6.31091H-11
1.03474E-13
6.93277E-08
243125607
1.77802E-08
1590131-1-06
0.000102604
1.35137E-13
3.28297E-08
3.87111E-0
4.5242E-05
2.20925E-08
6.29358E-10
8.42947E-08

-0.00043602

-1.90433E-08

1.3603 |E-06
8.03898E-08
1.62654E-12
1.36247E-01
1.17356E-05
0.000374529
1.60437E-07
4.52258E-05
9.63259E-05
4.91925E-08
136296E-09

-5.92191 E-05

4.6788E-08
1.43261E-07
3. 19474E-08
4.51057E-07
5.86779E-07

SimaPro7.1

-1.8662E-22

1.53516E-09
4.9772E-08

-8.95914E-06

8.41336E-08
1.6239E-07

3.09577E-15

1.26966E-07
2.1471E-09
1.1475E-09
6.12505E-07
6.31091E-11
1.03474E-13
6.93277E-08
2 43125E-07
1.77802E-08
1.59013E-05
0.000102604
1.35137E-13
3.28297E-08
3.87111E-05
4.5242E-05
2.26928E-08
6.2935E-10
8.42947E-08

-0.00043602

-1.90433E-08

1.36031E-06
8.0389SE-08
1.62684E-12
1.36241E-07
1.17356E-05
0.000374529
1.60437E-07
4.52258E-05
9.63255E-05
4.91925E-08
1.36296E-09

-5.92791E-05

4.6788E-08
1.43261E-07
3.19474E-08
4.57057E-07
5.86779E-07

Ratio

100000001

1000000016
0.999999991
0.999999983

1
0.999999957
0.999999979

0.999999984
1.000000009
1.000000002
0.999999966

1
0.999999943
0.999999995
0.999999978
0.999999958
0.999999965
0.999999957
1.000000024
0.999999978
0.999999973
0.999999988
0.999999932
0,999999955
0.99999994

- 0.999999935

0.999999991

0.999999973
0 99999996
0.999999951
1.000000001
0.99999996
0.999999987
1000000007
0.999999991
0.999999999
0.99999994
0.999999962

0.9999999

0.999999989
0.99999996
0.999999965
0.999999997
0.999999994



Table Al LCI results from LCI calculation of acetic acid, 98 % in H20, at plant -

RER, ecoinvent data v2.0 (cont’d)

Elementary Flow
Manganese]water ground-, long-term]
Manganese]water ground-]
Manganese]water ocean]
Manganese]water river]”.
Manganese]water unspecn‘led{_ _
Manganese-54[air low population densi-

f\y/I]anganese-54]water river]
Mercuryfair high population density]
Mercuryiair |ow population density
Mercttr%/galr lower stratosphere + Upper
troposphere]” .
Mercuryfair unsp_eufled1
Mercuryfsoil agncultura]
Mercuryfwater ground-, fong-tenu]
Mercury]water ?round-
Mercuiytwater Take]
Mercuiyfwater ocedn|]
Mercury]water river]”
Mercurytwater unspecified]
Metaldehydefsoil agricultural]
Metamorphous rock, graphite containing,
In qroun fresource Ingroundl
Methane, biogenicfair high population
density] " .
gllethian]e, biogenicfair low population
ensi
Metha¥le, biogenicfair unspecified]
Methane, bromo-, Halon
1001 fair’ unspecified]
Methane, bromochlorodifluoro-, Halon
1211 fair low poPuIatlon density]
Methane, brotnotriflugro-, Halgn
1301 fair” high population density]
Methane, bromotrifluoro-, Halon
1301 air' low population densit
Methane, chlorodifluoro-, HCFC-
22]air high Fopul_atlon densi g
Methane, chlorodifluorg-, HCFC-
22]air Iowpo?ulatlon density]
Methane, dichloro-, HCC-30[air_high
R/?pulatlon density] _
ethane, dichloro-, HCC-30]air_low
R/?pulatlon densityl _
ethane, dichlor0-, HCC-SO&water river]
Methane, dichlorodifluoro-, CFC-
12]air high population densi Il
Méthane, dichlorodiflugro-, CFC-
12Jair low poPuIan_on densityl
Méthane, dichlorodifluoro-, CFC-
12]air unspecified
Methane, dichlorofluoro-, HCFC-
21 fair high population densityl

LCSoft
8.63565E-06
201397E-07
3.62384E-07
1.16915E-06
242423E-08

1.42895E-10

2.57238E-06
3.10844E-09
5.73742E-08

1,08349E-17

3.94156E-08
3.712387E-12
1.2549E-08
1.16974E-12
8.95042E-16
2.65704E-10
1.2412E-09
1.42233E-09
3225471E-12

-1.21617E-06

1.54846E-07

1.0217E-05
1.13017E-06

' 1.26722E-17

1.84115E-08
1.67242E-15
1.33151E-08
1.46492E-09
6.80219E-08
6.05412E-11

2.85908E-11
3.7138E-07
1.1435E-10

6.35774E-11
8.4253E-18
2.82623E-13

SimaPro7.1
8.63565E-06
2.01397E-07
3.62384E-07
1.16915E-06
2.42423E-08

1.42895E-10

2.51238E-06
3.10844E-09
5.73742E-08

1.08349€-17

3.54156E-08
3.12387E-12
1.2549E-08
1.16974E-12
8.95042E-16
2.65704E-10
1.2412E-09
1.42233E-09
3.22541E-12

-1.21617E-06
1.54846E-07

10217E-05
7.13017E-06
1.26722E-17

1.84115E-08
1.67242E-15
1.33151E-08
1.46492E-09
6.80219E-08
6.05412E-11

2.85908E-11
3.7138E-07
1.1435E-10

6.35774E-11
8.4253E-18
2.82623E-13

Ratio
0999999982
1.000000008
1.000000001
0999999997
0.999999932

1.000000003

0.999999978
1000000009
0.999999991

0.99999999

0.999999953
0.999999971
0.999999938
1.000000017
0.999999969
1.000000009
0.999999959
0.999999974
0.999999953

0.999999946
0.999999988

0.9999999%5
0.999999999
0.999999899

1

1
0.999999985
0.999999986
1,000000006
0.999999983

0.999999985
0.999999987
1000000001

0.999999992
0.999999932
0.999999972
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Table Al LCl results from LCI calculation of acetic acid, 98 % in H20, at plant -

RER, ecoinvent data v2.0 (cont'd)

EIementar%/ Flow
Methane, fossil[air high population den-

Mgthane fossil[air_low population densi-

Methane f055|lfa|r lower stratosphere +
Kﬁertro posphere!

ethane, fossilfair unspecified]
Methane, monachloro-, R-40[air high
R/(IquIatlon densityl

eth ane monochloro R-40[air_low
opulation densityl

ethane tetrachloro R-10[air_high
R/(Iqu lation ensny

ethane, tetrachloro-, R-

|Ofair unspecified]
Methane, tetrafluoro-, R-14[air_high
opulation density]

ethane, tetrafluoro R-

14fair unspeci |ed}
Methane, tnchloro |uoro-, CFC-
1[air high, Populanon density]
Methane tritluoro-, HFC-23]air_high
opulation en&%

ethanolfair high population density]
Methanollair |ow population density
Methanolfair imspecified]
Methanolfwater ocean]
Methanol]water river]
Methanolfwater unsR_ecmed] _
Methyl acrylatefair high population den-

Me hyl acrylate]water riverl
Methyl aminefair high population densi-

ethyl amlne][water_ rver] _
Methyl borate a|r_h|gh populatlon densi-

density]
Metlhyl formate[air_high population den-

MgthYI formatqwater river]
Metolachlorfsoil agricultural]
Metribuzinfsoil a&;ncultural
Molyhdenum, 0.010% in sulfide, Mo
8.2E-3% and Cu 1.83% mcrude ore, in
ound resource In groun

olybdenum, 0.014% in sulfide, Mo
8.2E-3% and Cu 0.81% in crude ore, in
oundfresource in ground

hdenum, 0.022% in sulfide, Mo

82 -3% and Cu036% in crude ore, in
groundfresource in ground]

LCSoft
5.90387E-05

0.004220022

1.73933E-12
0.004992026
9.7881E-13

5.2205E-11
9.30352E-10
3.76741E-15
2.97571E-11
1.73465E-07
4.58824E-13

8.99256E-11

3.8687 1E-07
0.000267714
0.002520071
2.55159E-07
3.78565E-0S
1.51525E-05

1.00692E-09
1.96704E-0S
1.91562E-12
4.5974E-12
3.39915E-16

1.59284E-06

3.90514E-12
15591E-12

4.51913E-09 .

4.79907E-11

-1.89833E-06

-1.11456E-06

-2.53459E-05

SimaPro7.1
5.90387E-05

0.004220022

1.73933E-12
0.004992026
9.7881E-13

5.2205E-11

4.58824E-13

8.99256E-11

3.86877E-07
0.000267714
0.002520071
2.95159E-07
3.78565E-08
1.51525E-05

1.00692E-09
1.96704E-08

19156212

4.5974E-12
3.39915E-16

1.59284E-06

3.90514E-12

15591E-12
4.51913E-09
4.719907E-11

-1.89834E-06

-1.11456E-06

-2.53459E-05

Unit
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg

kg
kg
kg

j

4
9
g
g
g
g
g

.
k
N
kg

=N,

Ratio
0.99999999

0.999999996

0.99999998
1.000000001
0.999999973

0.999999991

0.999999984

0.999999977

1.000000006
0.999999985
0.999999999
0.99999999
0.999999979
0.999999987

0.99999993
0.999999998
0.999999984
0.999999979
0.999999967

0.999999944

0.999999963

0.999999952
0.999999944
0.999999966

0.999999951
0.999999944

0.99999992
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Table Al LCI results from LCI calculation of acetic acid, 98 % in EEO, at plant -

RER, ecoinvent data v2.0 (cont’d)

Elementary Flow
Molybdenum, 0.025% in sulfide. Mo _
8.2E-3% and Cu 0.39% in crude ore, in
%ound!resource In ground]

olybdenum, 0.11% in sulfide, Mo 4.1E-
2% and Cu 0.36% In crude ore, in

roundfresource in.ground] _

olybdenum[air_high population densi-

olybdenumfair low population density]
Molybdenumfair unspecified
Molybdenum!soil agncultura]
Molybdenum]water ‘ground-, fong-term)
Molybdenumiwater groun-|
Molybdenumfwater ocean]
Molybdenunrfwater river]”
Molybdenum]water unspecified]
Molybdenum=-99!water river] _
gllon_oe]thanolamlne[alr_h|gh population
ensi
m-Xylenelair high population densityl
m-Xylene]water unspecified]
Napropamidefsoil agncultu_ral] _
Neodymium, 4% in Dastnasite, 0.4% in
crude ore, in groundfresource in [ground]
Nickel, 1.13% in sulfide, Ni 0.76% and
Cu 0.76% In crude ore, in

round!resource In ground]l _

ickel, 1.98% in silicates, 1.04% in etude
ore, in groundfresource in qround]
Nickel, Ton]water ground-, long-term]
Nickel, ionfwater ?round-]
Nickel, ionfwater Take]
Nickel, ionfwater ocean!
Nickel, ionfwater river] =~ -t
Nickel, ionfwater unspecified]
Nickelfair high population densi
Nickelfair low population density
Nickel[air lower stratosphere + Upper
tropoth_ere] =
Nickelfair unsp_euﬁed*
Nickelfsoil agricultura
Nickelfsoil unspecified] _
Niobiunt-95fair low population density]
Niobium-95 fwater river] _
Nitratefair high population density]
Nitratefwater “ground-, long-term
Nitratelwater ground-]
Nitratefwater ocean|
Nitratefwater riverl
Nitritefwater ground-, long-term)
Nitritefwater oceanl
Nitritefwater river]

LCSoft

-4.08408E-06

-5.11326E-05

1.41739E-08

9.96228E-09
1.67348E-13
8.67448E-11
3.49565E-09
5.59299E-07
1.67819E-09
2.24903E-07
1.80208E-12
1.71603E-08

4.92351E-0S

2,0878E-08
2.371556E-12
5.70659E-12

2.21552E-23

-142327E-05
-0.001591099

1.27522E-05
1.6012E-0S
140544E-13
9.2225E-09
1.00839E-07
4.57849E-08
3.84833E-07
6.0342 [E-07

1.08349E-14

2.16726E-08
3.67075E-09
3.60335E-10
1.69629E-11
3.96023E-07
1.69776E-09
3.93475E-07
8.66164E-07
3.72302E-06
1.9463 |E-06
1.69364E-09
4.87184E-08
2.49584E-0S

SimaPro7.1
-4.08408E-06

-5.11326E-05

1.41739E-08

5.96228E-09
1.67348E-13
8.67448E-11
3.49565E-09
5.59299-07

1.71603E-08
4.9235 IE-08

2.087SE-08
2.31998E-12
5.70659€-12

2.21552E-23
-1.42327E-05

-0.0015911

1.27522E-05
1.6012E-08
1AUSME-13
9.2225E-09
1.00839E-07
4.57849E-08
3 84833E-07
6.0342 [E-07

1.08349€E-14

2.16726E-08
3.67075E-09
3.60335E-10
1.69629E-11
3.96023€-07
1.69776E-09
3.93475E-07
8.66164E-.07
3.72302E-06
1.9463 |E-06
7.69364E-09
4.87184E-05
2.49584E-08

Unit
kg

Ratio
0.999999948

0.999999926

1.000000031
1,000000004

1
0.999999998
0.999999936
1.000000004
0.999999994
1.000000005
0.999999921
0.999999997

0.999999961

0.999999994
0.999999919
0.999999952

1.000000001
0.999999994

0.999999983

0.999999962
0.999999977
0.999999989
0.999999981
1.000000003
0.999999956
0.999999998
0.999999964

0.999999991
0.999999935
0.9999199972

0.999999996
0.999999989
0.999999945
0.999999932

0.999999958



Table Al LCl results from LCI calculation of acetic acid, 98 % in Hz0, at plant -

RER, ecoinvent data v2.0 (cont’d)

Elementary Flow

Nittogen oxides[air_high popula&ion den-
Rmigerm'deshir Towrpoptiation-ten—

sl
Ntl‘ﬂogen oxidesfajr lower stratosphere +
U _Fer troposphere] __

itrogen oxidesfalr unspecified]
NltroPen, organic bounajwater ground-,
long-term]
Nitrogen, organic boundfwater ocean|
Nitrogen, orgiamc boundfwater riverl
Nitrogenfwater oceapl
Nitrogenfwater river] _ _
NMVOC, non-methane volatile organic
compounds, unspecified originfairhigh
R‘opulanon de_nsnyJ1 _ _

MVOC, noil-méthane volatile qrganic
compounds, unspegified origin[air”low
R‘opulatlon density _ _

MVOC, non-méthane volatile qrganic
compounds, unspecified onanr[alr_Iower
stratosphere + ugper tropospnere| =
NMVOC, non-methane volatile organic
compounds, unspegified
or|%|nfa|r unspecified] ,
Noble gases, radioactive, unspegi-
fiedfair’ low population density]
Oc_cuPatwn, arable, lion-
irrigated] resource landl
Qccupation, construction
sitefresource land]
QOccupation, dump site, ben-
thosfresource land]
Qccupation, dump Sitefresource landl
Occupation, forest, intensive, nor-
malfresource landl
Occu?anon, forest, intensive, short-
gcle resource land]

Jccupation, forest, inten-
sivefresource landl
Qccupation, industrial area, ben-
thosfresource land]. _
Occupation, industrial area, built
upfresource land]

cchatlon, industrial area, vegeta-
tlonfresource land|
Occupation, industrial ar-
eafresource land] _
Qccupation, mineral extraction
sitefresource land] e
Qccupation, permanent crop, finit, inten-
sivefresource land]

LCSoft
0.00075366

0.001426942

2.16695E-09
0.000415095
2.31045E-07
2.91892E-06

4.05008E-08
6.34804E-06
1.8763E-05
0.000634492
1.03854E-10

5.62246E-05
185.7631208

-2.39643E-05
-0.000238864

-0.000227228
-0.002514143

-0.02780032

-0.05112E-06

-0.00023404

-1.93058E-06
-0.001642627
-0.000528585
-0.001915845
-0.001030401
-1.26356E-05

SimaPro7.1
0.00075366

0.001426942

2.16695E-09
0.000415095
2.31045E-07

2.91892E-06
3.314E-06

4.0500SE-08

6.34804E-06

1.5763E-05
0.000634492
1.03854E-10

5.62246E-05

185.76312
-2.39643E-05

-0.000238864

-0.000227228
-0.002514143
-0.027800322

-0.05112€-06

-0.00023404
-1.93058E-06
-0.00164263

-0.000528586
-0.001915845
-0.001030401
-1.26356E-05

Unit

kBq
m2a
m2a
m2a
nt2a
niza
m2a
m2a
m2a
m2a
m2a
m2a
m2a
m2a

Ratio
0.999999999

1.000000021

0.999999956
0.999999986
0.999999996
0.99999999

92

0,009990097

0.99999999
0.999999978

0.999999999
1.000000013

0.999999959

1.000000005
0.99999996
1.000000007

1.000000011
0.999999984
0.999999937

0.999999937
0.999999876
0.999999847
0.999998198
0.999998562
1.000000006
1,000000054
0.999999978



9

Table Al LCl results from LCI calculation of acetic acid, 98 % in H20, at plant -

RER, ecoinvent data v2.0 (cont’d)

~ Elementary Flow

Occupation, shrub land scle-
rophyllousfresource land]
Occupation, traffic area, rail embank-
mentiresource land]
Occupation, traffic area, rail net-
workfresource land]
Occupation, traffic area, road embank-
mentfresource land]
Occupation, traffic area, road net-
work]resource landl
QOccupation, urban, discontinuously
builtfresource landl =~
Qccupation, water bodies, artifi-
clalfresource land] -
Qccupation, water courses, artifi-
cial]resource land _
o-Diclilorobenzenewater river
0-Dichlorobenzenefwater river
Qil, crude, in ?ro_undfresource In ground]
ils, biogeniclsoil forestry].
Qils, biogeniclsoil unspeciried]
Qils, unspecifiedfsoil forestry]
Qils, unspecifiedisoil industrial]
Qils, unspecifiedlsoil unspecified]
Qils, unspecifiedjwater ocean]
Qils, unspecifiedrwater river]
Qils, unspecifiecfwater unspecified]
Olivine, In grounafresource_in ground]
Orbencarbfsoil agricultural
0-Xylene|water Unspecifie
0-Xylene|water unspecified]
Qzonefair high population gensit
QOzonefair low population densﬂy%
Ozone[air unspecified]
PAH poIK_cycllc aromatic hydrocar-
bonsfair nigh population density]
PAH, polycyclic aromatic hydragar-
bonsfair To F_opulahon_densny]
PAH, polycyclic aromatic hydrocar-
bonsfalr Unspecified]
PAH, polycyclic aromatic hydrocar-
bonsiwatér ocean]
PAH, polycyclic aromatic hydrocar-
bons|water nv_er;W _ _
Paraffinsfair high population density]
Paraffinsfwater nver]D o _
(Fj’artl_culates, <25 um[air_high population

ensi
Particulates, <25 um[air low population
density _
Particulates, < 2.5 umfair lower strato-
sphere + upper troposphere]

articulates, < 2.5 umfair tnspecified]

(&)

LCSoft

-2.81721E-05
-0.000334919
-0.000370343
-0.000304655

-0.00039779

-6.83049E-08
-0.001502887
-0.000631148

2.46964E-09
8.90091E-12

-0.386024813

3.24612E-07
24249407

- 0001752214

1.3785E-07
6.12736E-06
0.000248737
0.00140791
5.9558E-07

-1.70258E-09

2.99159E-10
1.73039E-12
3.60373E-14
3.73045E-09
2.90684E-10
6.68651E-06

1.3834E-08
1.99459E-08
8.54182E-08
6.49948E-08

8.11905E-0S

5.31639E-13
1.54287E-12

4.9207 |E-05
0.000224787

5.88187E-12
2.82247E-05

SimaPro7.1
-2.81727E-05

-0.000334919
-0.000370343
-0.000304655
-0.00039779
-6.83049E-08
-0.001502887

-0.000631148
2.09615E-08

-0,38602481
3.24612E-07
2.42494E-07
0.001752214
1.3785E-07
6.12736E-06
0.000248737
0.00140791
5.9598E-07
-1.70258E-09
2.99155E-10
1.73039E-12
3.69373E-14
3.73045E-09
2.90684E-10
6.6865 IE-06

1.3834E-08
1.99459E-08
8.54182E-08
6.49948E-08

8.11905E-08

5.31639E-13
1.54287E-12

4.9207 [E-05
0.000224787

5.88187E-12
2.82247E-05

Unit
m2a
m2a
mla
m2a
m2a
mla

Ratio
1.000000048

1.000000011
0.999999997
0.99999995
0.999999967
0.999999976
0.999999978

0.999999994
0.117817802

1.000000009
0.999999938
0.999999994
0.999999998
0.99999997
1.000000005
0,99999999
0.999999975
0.999999859
0.999999914
0.999999978
0.999999937
1.000000012
0.999999991
0.999999983
0.999999996

1
0.999999975
0.999999949
0.999999996

0.999999992

0.999999785
0.999999794

0.999999988
0.999999997

0.999999975
0.999999986



Table Al LCl results from LCI calculation of acetic acid, 98 % in H20, at plant -

RER, ecoinvent data v2.0 (cont’d)

_ Elementary Flow _
Particulates, > 10 um(air_high population
density _ _
(Fj’grr]tsllctu ates, > 10um(air_low population
Part!ch/ ates, > [Qumlair unspecified]
Particulates, >25um, and <
10umiair high gopulatlon density]
Particulates, > 25um, and <
|Oumfair Tow 0 ulafion density]
Particulates, > 25 um, and <
10um[air_uns ecmedla _

Pd, Pa 2.0E-4%, Pt 4. 8E-4%, Rli 2.4E-
506, Ni 3.7E-2%, Cu 5.2E-2% In ore, in
groundfresource in ground
d, Pd 7.3E-4%. Pt 2.5E-4%, Rh 2.0E-,
596, Ni.2.3E+0%, Cu'3.2E+0% in ore, in
groun_d]resource ingroundl
eat, I Igr_oun_d resource hioticl
Pentanefair high population density]
Pentane}a!r low population density
Pentanefair unsFecmed]
Phenol, pentach
dens
Pheno
densit

oro-[aif_high population
pentachloro-[air_low population

Phenoﬂajr high population density]
Phenolfair low population densn))i
Phenolfair unspecified]

Phenol[water ocean]

Phenol|water riveil™

Phenol]water unspecified]
Phosphatefwater ground-, long-term]
Phosphatefwater ground-]
Phosphatefwater 0cean]
Phosphatefwater riverl” _
Phosphinefair high population density]
Phosphorus, 18%in apatite, 12% in crude
ore, in groundfresource 1n ground]
Phosphorus, 18% in apatite, 4% in crude
ore, In groundfresource in ground]
Phosphorusfair high population gensit
Phosphorusfair low population density
Phosphorus]air unspecified
Phosphorus]soil agricultural]
Phosphorustsoil industrial
Phosphorus[water_ground-
Phosphorusfwater™ocean]
Phosphorusfwater river] .
Phosphorusfwater unsPeufled]
Pirimicarbfsoil agricultural] _
Platinum(air highpopulation density]
Platinum]air low population density

LCSoft
2.14176E-05

0.000630025
2.55536E-05
1.81625E-05

0.000149435
3.54919E-05

-1,08802E-09

-2.61482E-09
-6.24897E-06

3.128 IE-05
6.82728E-07
9.84665€E-10

24795 |E-12

5.26763E-09

6.99448E-09
3.09387E-08
2.37448E-09
1.04814E-06
1.34705E-06
5.05085E-06
3.58093E-05
1.46768E-08
6.93046E-07
8.9672 [E-07
1.67116E-13

-6.08005E-06
-1.36633E-05

1.47549E-08
1.21029E-09
5.4689E-11
2.23859E-07
1.33474E-07
0.72468E-11
6.57986E-08
1158E-07
5.05085E-06
3.91243E-12
9.07486E-15
2.51369E-13

SimaPro7.1
2.14176E-05

0.000630025
2.55536E-05
1.81625E-05

0.000149435
3.54919E-05

-1.08802E-09

-2.61452E-09

-6.24897E-06
3.128|E-05

6.82728E-07
9.84665E-10

2.47951E-12

5.26763E-09

6.99448E-09
3.09387E-08
2.37448E-09
1.04S14E-06
1.34705E-06
5.05085E-06
3.58053E-05
1.46768E-08
6.93046E-07
8.9672 IE-07
7.67116E-13

-6.08005E-06

-1.36633E-05

1.47549E-08
1.21029E-09
5.4689E-11
2.23859E-07
1.33474E-07
0.72468E-11
6.57986E-.08
1158E-07
5.05085E-06
3.91243E-12
9.07486E-15
2.57369E-13

Unit
kg
kg
kg
kg
kg
kg

Ratio
1.000000016

0.999999986
0.999999985
1,000000024

0.999999981
0.999999973

1.000000016

0.999999967

0.999999967
1.000000003
0.999999998
0.999999934

0.999999941

0.999999993

0.999999937
0.999999822
0.999999955
0.999999967
0.999999966
0.999999994
0.999999962
0.999999967
0.999999981
0.999999972
0.99999997

0.99999999

0.999999974

0.999999997
0.999999936
0.999999937
0.999999985
0,999999996
0 99999995
1.000000001
0.999999965
0.999999998
0.9999199963

0.99999998



9%

Table Al LCl results from LCI calculation of acetic acid, 98 % in H20, at plant -
RER, ecoinvent data v2.0 (cont’d)

~ Elementary Flow _ LCSoft SimaPro7.1  Unit Ratio
Plutonium-238[air_low population densi- 9 ea05E.19 9 63705E-12 kBg 0.999999981

N [ .
ﬁwamwm 6O5IE-L  GOBIE-R kB 0.999999995
Polonium-210[alr_high population censi-  » ogeor05  290869E-05 KBy 1,000000011

IOFZAOfair lowpUpUiatiomoems=— 0000180929 0.000180929  kBq 1000000016

Mlonjum-ﬂorair unspecifieq] 246923E-13  246923E-13 kBqg 0.999999985
Polonium-2IOfwater ground-] 4.99583E-08  4.99583E-08 kBq 0.999999981
Polonium-21 Ofwater oceanl 5.90761E-05 590761 E-05 kBq 0.999999988
Polonium-210fwater nverﬂ o 45242E-05  4.5242E-05 kBq 0.999999988
oo Ophenylsar_igh pORU- 3 y33mE1e azsEu 0.999999963
o e SOB40E0  SOBMGEL0 kg 099999096
otassium, ionfvval]er ground-, long-term] -~ 7.54193E-05  7.84193E-05 kg 0.999999999
Potassjum, jonfwater groung- 4.36609E-05  4.36609E-05 kg 0.999999996
Potassium, jonfwater Ocean] 34646E-05  3.4646E-05 kg 1.000000005

Potassium, ionfwater river] _ 8.91037E-05  8.91037E-05 kg 1.000000002
Potassiumfair high population density] 4.50346E-06  4.50346E-06 kg 0.999999995
Potassjumfair low population density 2.3641 IE-08  2.3641 IE-08 kg 0,999999941
Potassiumfsoil agricultural] 124493606 1.24493E-06 kg 100000003
Potassiumfsoil industrial] 5.13432E-06  5.13432E-06 kg 1.000000001

Potassium-40fair_high population densi- 4 e1e10r.06 4 61649F-06 KBy 0999999996
B(tassium-40fair low population density] — 2.2938E-05  2.2938E-05 kBq 1.00000001L

Potassjum-40fair unspecified] 3.32318E-14  3.32318E-14 kBq 0.999999981
Potassium-40fwater ground-| 3.96818E-09  3.96818E-09 kBq 0.999999994
Potassium-40fwater ocean] 4.67906E-06  4.67906E-06 kBq 0.999999981
Potassium-40fwater nv_erL _ 5.67932E-05  5.67932E-05 kB 0.999999989
Praseodymium, 0.42% in bastnasite,

0.0429% In crude ore, in -345078E-24  -3.45078E-24 k 0.999999997

ground]resourc_e ill ground] _
ropanalfair high pQP_uIatmn density] 301473E-11 351473E-11 kg 0.999999995

ropanalfair unspecified]. _ . - : - .
Propanalfair unspecified 300537E-17  3.00537E-17 kg 0.999999935
Propanefair high population density] 246333E-05  2.46333E-05 kg 1.000000017
Propanefair low population density 234613E-05  2.34613E-05 ky 0.999999987
Propanefair un_speufledl] , _ 6.03642E-10  6.03642E-10 k 0.999999936
Propanolfair h|%h population density] 2.02436E-11 kg

Propenefair high population densi 1.23264E-06  1.23264E-06 ky 1.000000021
Propenefair low population density 1.11633E-07  L11633E-07 k ' 0.999999943
Propenefair unspecified] 111545613 7.11545E-13 kg 0 999999932
Propenefwater river] _ © B24841E-08  8.24841E-08 kg 0999999953
PI’OpIOﬂIC aC|d[a|r_h|gh populatlon densi- 1.40793E-07 1.40793E-07 kg 0.999999999
Blo ionic acidfair unspecified] 1.36997E-11  1.36997E-11 kg 0.999999915

p

Propylene oxidefair high population en- 1 gaeoe.08  106262E08 kg 1000000011
ﬂ% ylene oxide]water river] 2.55405E-08  2.55405E-08 kg 0.999999976



Table Al LCI results from LCI calculation of acetic acid, 98 % in H20, at plant -

RER, ecoinvent data v2.0 (cont’d)

_ Elementary Flow
gggts?c {nium-234[air low population

ProtaCfinium-234]water nverlz
Pt Pt 2.5E-4%, Pd 7.3E-4%, Rh 2.0E-
506, NI 2.3E+0%, Cu 3.2E+0% in ore, in
g{ound[resource in ground

. Pt 4.8E-4%, Pd 2 OE-4%, Rh 2.4E-
506, NI 3.7E-2%, Cu 5.2E-2% inre, in

roundfresource _in ground]

adjoactive species, alpha emit-
ters/water river] _ _
Radioactive species. Nuclices, unspeci-
fied[water ocean] _ _
Radioactive species, Nuclides, unspeci-
fied|water river]. _
Radioactive species, other beta emit-
terstair high population density]
Radioactive species, other beta emit-
tersfair low population density]
Radium-224|water ocean]
Radium-224]water riverl” _
Radium-226tair high population density]
Rad!unt-226Fa!r low population density
Radium-226tair unspecified]
Radjum-226]water groung-]
Radium-226Twater ocean]
Radium-226]water river]”
Radium-226]water unspecified]
Radium-228]air high population density]
Radium-228]air low population densﬂyﬁ
Radiunt-228]air unspecified]
Radium-228Twater ocean|
Radium-228]water river]”
Radium-228]water unspecified]
Radon-220[air high population density]
Radon-220Jair low population density
Radon-220tair unspecified] ,
Radon-222fair high population density]
Radon-222[air low population density,
long-term| , ,
Radon-222]air low population density]
Radon-222air uns[Jeuﬁedl
Rh, Rh 2.0E-5%, Pt 2.5E-4%, Pd 7.3E-
4%, Ni 2.36+0%, Cu 3.2E+0% in ore, in

round]resource in ground

h, RIt2 4E-5%, Pt 4.8E-4%, Pd 2.0E-
49, Ni 3.7E-2%, Cu 5.2E-2% in ore, in
%round]res_ource in ground|

henium, in crude ore, ill
%rou,nd]resource in ground]

ubidiumwater groung-]
Rubidium{water 0cean]
Rubidiumtwater river]

LCSoft
2.63359E-Q6
4.85416E-05

-2.20822E-11

-1.91613E-1 1

1.18136E-07
0.018772224
5.71978E-05
5.64139E-05

1.13457E-07

0.000410397
0.000820366
4.10356E-06
0.000110865
3A8713E-14
3.6827E-08
0.000700228
0031533399
1.03823E-07
2.22271E-05
8.70404E-06
1.0334E-14
0.000820794
0.001640732
1.46094E-07
3.42185E-07
0.00105035
1.25368E 13
3.42094E-07

339.7913007

8.117460656
4.07399E-13

-1.20784E-11

-3.78312E-11
-1.15914E-11

1.87613E-09
8.20794E-08
1.64073E-07

SimaPro7.1
2.63359E-06
4.85416E-05

-2.20822E-11

-1.91613E-11

1.18138E-07
0.018772224
5.71978E-05
5.64139E-05

1.13457E-07

0.000410397
0.000820366
4.10356E-06
0.000110865
348773E-14
3.6827E-08
0.000700228
0.031533399
1.03823E-07
2.2227 |E-05
8.70404E-06
1.0334E-14
0.000820794
cfto1640733
1.46094E-07
3.42185E-07
0.00105035
7.25368E-13
3.42094E-07

339.7913
8.1174607
4.07399E-13

-1.20784E-11

-3.78312E-11

-1.15914E-11

1.87613E-09
8.20794E-08
1.64073E-07

Unit
kB
kB

kg

kg
kBq

k
i

_ Kk

Ratio
0999999989
099999999

1,000000007

0.999999999

0.999999962
1.000000013
0.999999989
0.999999991

0.999999968

1.000000012
0.999999998
0.999999994
0.999999958
0.99999999
0.999999981
0.999999991
1.000000001
0.999999954
1.000000011
0.999999993
1.0000100029

0.999999985
0.999999939
0.999999996
0.999999965
0.999999991
0.999999988

1.000000002

0.99999999%
1,000000004

1.000000022

1.000000006

1,000000004
0.9999199997

0.999999985

%



Table Al LCI results from LCI calculation of acetic acid, 98 % in H20, at plant -

RER, ecoinvent data v2.0 (cont'd)

_ Elementary Flow _
Ruthenium-103]air low population densi-

%thenium-lOS Water riverl ,
Samarium, 0.3% in bastnasite, 0.03% in
crude ore, in ground]resource in ground]
S?ggﬁdtjnspeu led, in ground[resource_in
%candiumfair high population density]
Scandjumfair low population densit
Scandium]water ground- Iong-tenn¥
Scandium]water ground-]
Scandium|water fiverl ~ _
Selenjumfair high population density]
Seleniumfair low population densﬂyﬁ
Selenium([air_lower stratosphere + Upper
troPos_phe' B
Seleniumfair unspecified]
Selenjum]water ground-, long-term]
Selenjum]water groung-
Selenium]water 0cean]
Selenium]water river]”
Seleniym]water unspecified]
Shale, In ?rot_md],resource N ground]
3|I|c,on tefrafiuoridefair_low populafion
ensity] : :
Silicontair high population density]
Siliconfair low population density
Siliconfair unspecified
Siliconfsoil agricultural]
Siliconfsoil industrial]
Silicon)water ground-, long-term]
Siliconfwater ground-]
Silicon]water ocean|
Silicontwater ri'ftr]
Silver, 0.007% in sulfide, Ag 0.004%, Ph
Zn, Cd. In, in ground}_resource in ground]
Silver, 3.2ppm in sulfide, Ag 1.2ppm. Cu
and Te, in‘crude ore, in
ground resource in ground% ,
Silver, Ag 2.1E-4%, Au 2.1E-4%, in ore,
in ground]resource in ground] .
Silver, Aq 4.2E-3%, Al 1.IE-4%, in ore,
In ground]resource in groundl
Silver, Ad 4.6E-5%, Al 1.3E-4%, in ore,
in ground]resource in ﬁround]
Silver, Ad 9.7E-4%, All 9.7E-4%, Zn .
0.63%, CU 0.38%, Ph 0.014%, in ore, in
g_round]resource In ground

ilver, on]water ground-, long-terml
Silver, iontwater groung-
Silver, ionfwater 0cean]
Silver, fonfwater river]”
Silver, ionfwater unspecified]

D
—

LCSoft
3.72687E-12
3.62098E-09
5.4S317E-25

-2 47381E-06

4.30566E-10
4.50236E-11
2.06595E-07
2.6189E-08

2.29414E-08
1.22937E-08
7.93041 E-08

154785E-15

8.75233E-11
1.24322E-07
2.92344E-08
2.51537E-09
3.82663E-08
1.74275E-13

-1.14072E-08

1.02771E-10

0.43632E-06
3.70878E-07
1.98368E-15
1.91038E-06
1.46695E-06
0.009466036
3.23443E-05
4.06777E-09
1.34692E-05

-1.01006E-08
-5.00097E-08

-4.61688E-09
-1.05444E-08
-1.03358E-08

-6.8197E-09

3.20375E-10
8.3977E-11
4.92477E-09
147921 E-08
1.64387E-10

SimaPro7.1
3.12687E-12
3.62098E-09
5.48317E-25

-24738 1E-06

4.30566E-10
4.50236E-11
2,06595E-07
2.6189E-08

2.29414E-08
1.22937E-08
7.93041 E-08

1.54785E-15

8.75233E-11
1.24322E-07
9.92344F-08
2.51537E-09
3.82663E-08
1.74275E-13
-1.14072E-08

1.02771E-10

9.43632E-06
3.70878E-07
1.98368E-15
1.91038E-06
1.46695E-06
0.009466036
3 23443E-05
4.06777E-09
1.34692E-05

-1.01006E-08
-5.00097E-08

-4.61688E-09
-1.05444E-08
-1.03358E-08

-6.8197E-09

3.20375E-10
8.3977E-11
4.92477E-09
147921 E-08
1.64387E-10

Unit
kBq
kBq

kg

Ratio
0999999987
0999999991

1

0.999999985

0.999999992
0.99999996
1.000000008
0.99999999
1000000003
1.000000006
0.999999988

0.999999996

1.000000016
0.999999965
1.000000003
0.999999988
0.999999989
0.999999951
0.999999912

0.999999967

0.999999999
0.999999943
0.999999971
0.999999984
1.000000013
0.999999963
0.999999999
0.999999978
0.999999956

0.999999968
0.999999983

0.999999982
0.999999952
0.999999981

0.999999978

0.999999965
0 999999997
1.000000006
1.000000021
0.999999946



Table Al LCl results from LCI calculation of acetic acid, 98 % in H20, at plant -

RER, ecoinvent data v2.0 (cont’d)

_ Elementary Flow
Silverfair high population dens|t¥
Silver air_low population density!
Silver-110fair Tow,population density!
Silver-110fwater river! _
Sodium chlorate[air_high population
density! ,
Sodium chloride, in ground[resource in

un

[0
%&%Hm dichromate[air_high population
Sodium formate[air high population den-

S|
Sadium formate!water river] _
Sodium hydroxide[air high population
density] © .
Sodium nitrate, in groundfresource ill
grou_nd] . .

odium sulphate, various forms, in
grou_nd [resource in ground]

odium, jonfwater ground-, long-term]
Sodium, fonfwater ground-!

Sodium, ionfwater oceanl

Sodium, ionfwater riverl

Sodium, ionfwater unspecified]
Sodiumfair high population density!
Sodiumfair low population density
Sodjumfair unspecified!

Sodiumfsoil industrial]

Sodiuntfsoil unspecified]
Sodium-24fwater river]

Solids, inorganicfwater” ground-!
Solids, inorganicfwater river]
Stibnite, in ground]resource ‘I ground
Strontiumfair high population densit
Strontium]air low population densﬁyﬁ
Strontiumyair unspecfied
Strontium]soil agricultural!
Strontium]soil industrial]
Strontium]water ground-, long-term]
Strontium]water groung-
Strontiumiwater ocean]
Strontium]water river]” . .
Strontjum]water unspecified]
Strontium-89fwater riverl
Strontium-90]water ocean]
Strontium-90{water river] _
Styrenefair high population density]
Styrenefair low population density
Styrenefair u_nspemﬁedl_ _
Sulfatefair higli population density]
Sulfatefair low population density
Sulfatefair unspecified]

D

LCSoft
9.29082E-11
162539E-12
3.69361E-11
3.06635E-05

1.30305E-09
-0.001226199
2.10708E-09

4.17663E-11
1.00341E-10
8.90215E-09

-1.35949E-12

-2.69463E-05

0.000144627
9.12878E-05
0.00251254
0.005134548
2.36837E-05
9.17027E-01
114341 E-08
184729E-11
2.9339E-05
6.11036E-07
1.2984E-07
0.000936485
1.99017E-05
-3.69518E-12
6.49753E-08
9.66168E-08
1.23213E-16
1.37544E-10
146695E-07
1.2504E-05
6.9069 1E-07
148916E-05
2.91228E-05
4.27653E-09
5.953 |E-07
0.000400027
0.02652055
2.34T68E-09
6.95138E-11
197789E-18
4.737E-06
4.71309E-12
2,09603E-10

SiinaPro7.1
9.29082E-11
1.62539E-12
3.09361E-11
3.06635E-05

1.30305E-09
-0.001226199
2.10708E-09

4.17663E-11
1.00341E-10
.90215E-09

-1.35949E-12

-2.69463E-05

0.000144627
9.1287SE-05

000251254

0.005134548
2.36837E-05
9.17027E-07
1.14341 E-08
1.84729E-11
2.9339E-05
6.11028E-07
1.2984E-07
0.000936485

1.99017E-05
-3.65518E-12

6.49753E-08
9.66168E-08
1.23213E-16
1.37544E-10
1.46695E-07
1.2504E-05
6.9069 |E-07
1.45916E-05
2.97228E-05
4.27653E-09
5,953 |E-07
0.000400027
0.02652055
2.34768E-09
6.95138E-11
1.97789E-18
4.737E-06
4.71309E-12
2.09603E-10

Unit

k@
&
kg

kg

Ratio
0.999999993
1.000000013
1.000000006
0.999999992

0.99999997
0.999999987
1

0.999999912
0.999999876
0.99999997

0.999999947

0.999999996

0.999999938
0.999999993
1,000000018
0.999999996
1000000001
0.999999997
0.999999943
0.999999535
1000000011
1.000014291
0.999999999
0.999999993
0.999999946
0.999999986
0.999999988
0.999999994
0.999999994
1.000000029
1.000000013
1,000000028
0.999999995
1.000000024
0.999999999
0.999999946
0.999999993
0.999999996
0.999999997
0 9999199625

0.999999929
0.999999991
0.999999984
0.999999929



Table Al LCl results from LCI calculation of acetic acid, 98 % in H20, at plant -
RER, ecoinvent data v2.0 (cont’d)

Elementary Flow LCSoft SimaPro7.L  Unit Ratio
Sulfatefwater ground-, long-term] 0.002129098 0002129098 kg 1,000000005
Sulfatefwater ground-1 000166499 000166499 k 1000000002
Sulfatefwater Ocean] 1065122605 7.05122E-05 kg 0.999999997
Sulfatefwater river] 0.000599812  0.000599812 k 0.999999975
Sulfatefwater unspecified 250628E-08  2.59628E-08 k% 0.999999918
Sulfide]water oceanl 196056E-08  1.96056E-08 kg 0.999999974
Sulfide]water l'iverl 436746E-08  4.36746E-08 k 0.999999999
Sulfite]water rl\(er]n_ _ o 120077E-06 1.21077E-06 ka 0.999999967
Sulfurdioxide[ar_high population dets- — o.oo0gou3  0o00g04OT3 kg L000000NG3

I e L
K ftorchoxidteronrpopeetondensi— 0003374275 000337425 kg 1000000001

gé'fgrrtﬁg%is%ﬂg}gr'ower Salosphere tpe7esEl)  LSMESEA0 kg 0999999996
Sui)fiir dioxidefair unspecified) 5.38443E-05  5.38443E-05 kg 0.99999997
3U|futl' Texaﬂuorlde[alr_low populatlon 8.32793E-11  8.32793E-11 kg 0.999999974

ensi
Sulfiiry hexafluoridefair unspecified] 9.93558E-0S  9.93558E-08 kg 0.999999999

—

Sulfur m,Froun_d]resource In ground] -8.40365E-07  -8.40366E-07 k 0.999999968
Su fu_rlso; agricultural] 2ATA23E-07  2.17423E-07 kg 1,000000002
Sulfiirsoil industrial] 8.80169E-06  8.80169E-06 k 1

Sulfiirjwater ocean] 1.30438E07  1.30438E-07 kg 1.000000033
Sulfiirtwater river]” 455036E-06  4.55036E-06 ky 0.999999995
Sulfur]water u_ns&emﬁed] 20789%4E-10  2.07894E-10 t 0.999999947
Sulfutc acfa G

igh population densitﬁ] 1.86365E-09  1.86365E-09

Sulfuric acidfair low population density] ~ 5.74348E-13  5.74348E-13 kg 1000000006

gﬁlsguerrl]cd gglgg?%lsl ﬁ%gggclwral] 1.15067E-12 1.15067E2-12 kg 0.99999996
oA U S B - i
(1t B s
]g??jltv\éatgrs %]Siﬁeg{\iﬁn!te ) 167712605 1.67712E-05 kg 0.999999957
roungfresource in groun] AN AIB2TED6 kg 0.999999961

alc, in groundJresource in ground -354T13E07  -3.54773E-07 ky 0.999999935

Tantalum, 81.9% in tantalite, 1_.6E-11°/ in
crude ore, in giro%ndfresource oo OON63E08  S5XEE0 kg 0.999999965

gy et eleral igh poplleion 56016510 54GBIBED kg 09BEEGRRND
t-Butyl methyl ether]water ocean] 531732E08  5.31732E-08 kg 1

t-Butyl methyl ether|water river 94182E-12  94182E-12 kg 0.999999946

t-ButYI methrl ether|water river 5.66003E-13  5.66003E-13 kg 0999999988
Tebutamfsoil_ agricultural] 13622611 1.3522E-11 ké; 0.999999976
Technetium-99m([water_river] 3O73IE-07  3.9731E-07 kB 0.999999987
Teflubenzuronfsoil  agricultural] 319938E-12  3.19938E-12 kg 0.999999966
Tellurium, 0.5ppm in‘Sulfide, Te 0.2ppm,

Cuand Ag, in crude ore, in -1.50158E-09  -7.50158E-09 kg 0.999999973
roundfresource |n%roundl

ellurium-123mjwater river] 5.9678E-07  5.5678E-07 kBq 1.000000002
TeIIur|um-132I]water riverl 9.93616E-10  9.93616E-10 kB 0.999999997

Terpenesfair fow population densityl 2.9287E-10 2.9287E-10 kg 0.999999947
Thalliumfair high'papulation densﬂ/y] 540747E-10  5.40747E-10 kg 1
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Table Al LCl results from LCI calculation of acetic acid, 98 % ill H20, at plant -
RER, ecoinvent data v2.0 (cont’d)

, Elementarr Flow LCSoft SimaPro7.1 Unit Ratio
Thallgumla!r low population densityl 131257E-11  1.37257E-11 kg 0.999999978
Thalliumfair unspecified 9.7197E-11  9.7197E-11 kg 1000000117
Thalliumfwater ground-, long-term] 140321E-08  1.40321E-08 k 1.000000015
Thallium!water ground-] 3.60266E-12  3.60266E-12 kg 1.000000004
Thallium]water fiver] . 2.30608E-09  2.3060SE-09 kg 0.999999992
Thallium]water unspecified] 1.86368E-13  1.86388E-13 kg 0.999999939
Thiramfsoil agricultural] . _ 133330E-12  1.33335E-12 kg 0.999999946
Thorgum}agr high population density] 6.4972E-10  6.4972E-10 kg |
Thoriumfair low gopulaﬂon density[ .~ 4.50248E-11  4.50248E-11 kg 0.999999948
Thorium-225[air high populetion - 1 ggorop.06  188079E-06 KBy 0999999978
Imorium-ZZS air low population density] ~ 4.68687E-06  4.68687E-06 kBq 0.999999994
Thorium-228]air unspecified] D.96447E-15 55644 7E-15 kBq 0.99999999%
Thorium-228]water groung-] 4.02515E-10  4.02515E-10 kBq 0.999999979
Thorium-228]water Ocean] 0001642064 0.001642064 kBq 1000000001
Thorium-228]water river]” _ 0.003281465  0.003281465 kBq 0.999999985
Thorium-230]air low population density] ~ 9.91217E-06  9.91217E-06 kBq 0.999999998
Thorjum-230]water riverl _ 0.00662303 0.00662303 kBq 1.000000004
Thorium-232lairjlgh populetion ensi- 1 106g7E.06  110687E-06  kBg 0999999681

Porium-2327air lowrpopuiationdensityl - 7.35946E-06  7.35946E-06 kB 0.999999993
Thorium-232]air unspecified Y 8.7T4417E-15  B.T4417E-15 kBg 0.999999998
Thorium-232]water ground- -6.78005E-27  -6.78005E-27 kBq 0.999999975
Thorium-232]water fiverl = _ 1.05886E-05  1.05886E-05 kBq 1.000000013
Thorium-234]air low population density] ~ 2.6341E-06 2.6341E-06 kBq 1.000000005
Por%@}-zm Watter_tr|v8r o0 in cud 4.8547E-05 4.8547E-05 kBq 0.999999988
in, 79% in cassiterite, 0.1% in crude ore,

in ground]resource in ground -2.43985E-06  -2.43985E-06 kg 0.99999974
Tin. ion]water ground-, long-term] 2.62304E-07  2.62304E-07 kg 0.999999965
Tin, on]water grounc-] 0.90737E-11  6.90737E-11 kg 0.999999991
Tin, fon]water river] . 3.39823E-09  3.39823E-09 kg 1
Tin, iontwater unspecified] 8.63262E-12  8.63262E-12 lﬁ 8888388%%
Tinfair high population density] 5.29897E-10  5.29897E-10 8 )

T_mla!r low population densityl 4.34279E-08  4.34279E-08 kg 0.999999972
Tinlair unspecified 3.3907E-09 3.3907E-09 kg 0.999999862

Tin[soil agricultural 142227611 1.42227E-11 kg 0.999999962

Ti02, 54%'in iImemle, 2.6% in etude ore,
in 8round resource ingroundl 6.91034E-05  -691034E-05 kg 0.999999982

Ti02, 95% in rutile, 0.40% in crude ore, ] ) ) )
in grounresource in groundl 339TE10 BOTEL0 g 0.999999972

Titanium, fonfwater ground-, long-term] ~ 3.66012E-05  3.66012E-05 kg 0.999999991

Titanium, jonfwater ground-] 9.54323E-08  9.54323E-08 kg 1,000000002
Titanium, ionfwater Ocean] 6.351326-10  6.35132E-10 kg 0.99999996
Titanium, ionfwater river]” . 5.21712E-08  5.21712E-08 kg 0.999999968
Titanium, ionfwater unspecified] 1.35465E-11  1.35465E-11 Ié 0.999999965
Titanjumfair high population density] 1.31007E-07  1.31007E-07 8 1,000000013

Titaniumfair low population densityl 6.93402E-09  6.93402E-09 kg 0.999999957

Titanium]air unsp_eufieq 407838E-10  4.07838E-10 kg 0.999999956

T|taéuuTr8 glmcl) ragrr]liccug%a ] 3.15231E-08  3.15231ECS kg 0.999999985

-?%”éw%te{ lgéognd__, I((:)ng-term] 0.000197359  0.000197359 kg 0999999967
, Total Organic Car-

bonfuvater ocegn] 0.000262383  0.000262383 kg 099999999
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Table Al LCl results from LCI calculation of acetic acid, 98 % in H20, at plant -
RER, ecoinvent data v2.0 (cont’d)

Elementary Flow LCSoft SimaPro7.1  Unit Ratio
%88 %o%a} 8rgan!c 8arbon water riverl 0001328268 0001328268 1 kg 0.999999986
, Total Organic Car-
bon!water_uns_gemﬁed! | . 0.000121909  0.000121909 kg .. 1000000037
Toluenefair high population density] 4.3305E-06  4.3305E-06 E 0.999999991
Toluenefair low population density! 5.96341E-07  5.9634IE-07 8 0.999999997
Toluenefair unspectfied! 8.40386E-08  8.40386E-08 kg. 0.999999995
Toluenefwater ocean] 1.16618E-06  1.16618E-06 K 1.000000033
Toluenefwater river]” 1.86982E-06  1.86982E-06 t 1000000012
%oluePefwatt_er upspemﬁ%ti] L24341E-10  124341E-10 8 0.999999936
ransformation, from arable, non- . ) . ]
iTrrigatfed, fa{low!][esourcebllandl L12472E-07  -1.12472E-07 m2 0.999999925
ransformation, from arable, non- \ / ) .
imigatedresourte Tand] 4.41792E-05  -4.41792E-05 m2 0.99999995
Transformation, from ara- BIGUWE07  BTHIE0DT M 099999998

hlefresource land

Jigeon fom Ampsie T SuSMEDS  QASMEQS  m2 100000007

sl fom dump e 0 100EGS 2IT0MEGS M2 098GET

Transformation, from dump site, sanita
enplpmaton, fomcmp o SOA' 4 70376608 4T9O6E08  m2 0966689605

Transformatin, from dump site, sla n . ]
compartmentitesource ] o T9IE09  T2591E09  m2 0999999801

Transformation, from forest, exten- i )
sivefresource |and] 0.000219861 0.000219861 m2 0.999999962

Transformation, from forest, intensive, 0. )
dearuing esquce o 32356E07  -3.23206E-07  m2  (0.999999934

Transformalion, from or 0000639696 0000638696  m2 1000000001

Transformation, r]rom industrial area,
benthosfresource. land| -L14008E-08  -1.14008E08  m2 0999999782

Transformation, front industrial area, built ) ) :
%pfresource land 4.85309E-09  -4.85309E-09 m2 0999999976

ransformation, from industrial area, ; oo :
vegetafioniresolrce [and| 821881E-09  -B2788IE09  m2 0.99999998

Transformation, from industrial ar-
eafresource land -4.37518E-06  -4.37518E-06 m2 1.000000119

Transformation, Trom mineral extraction _ . ) )
sitefresource lan)] 21409E-05  -2140E-05  m2 1000000029

Transformation, from pasture and mead-
oW intensivefresourcep fan] -3.59765E-08  -3.59765E-08 m2 0.999999966

Transformation, from pasture and mead-
oo oEh o P 168049E-05  -L6SOA9E-05 0 1,000000028

Transformation, from sea and ] ]
oceanfresource land] 0000227421 -0.000227421  m2 0999999996

Transformation, from shrub land, scle- ) ) ) ]
rophyllousfresouce land] 9.16403E-06  -9.16403E-06 m2 1,000000016

Transformation, from tropical rain for- 0 . ]
estresourte bodl BIOEAT  32/EOT m2 0999999934

Transformation, from Ult- ) )
imownfresource land 0.000156394  -0.000156394 m2 0999999539

Transformation, to ar;ble, noil-irrigated, 0. )
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Table Al LCI results from LCI calculation of acetic acid, 98 % in H20, at plant -
RER, ecoinvent data v2.0 (cont’d)

EIementam{ Flow LCSoft SimaPro7.1 Unit Ratio

Transformation, to arable, non- .
imgatedresource. land] 442161E-05  -442161E05  m2 0.99999995

Transfonnation, to arablefresource landl . » -3.06582E-05  -3.06582E-05 m2 0.999999993

Transformation, to dump site, ben-
thos[resource |and| p '0000227228 '0000227228 m2 1000000011

Transfonnation, to dump Site, inert mate-
rial landfillfrescurce Iaredl_ -340584E-06  -3.40584E-06 m2 1.000000077

Transfomatign o dump st isidal ) j007E08 2000706 M2 0.999999985

Transformation, to dump site, sanita
inchifrosource Tandl V' 479376E-08  -479376E-08 2 0999999695

Transformation, to dump site, slag com- / ) )
artetresouice g Y 125291809 -725291E-09  m2 0999999801

ransformation, to dum
sitotacouroe gl o 1.92056E-05  -192056E-05  m2 0.999999963

Transformation, to forest, intensive, clear- g ) ]
Cuttingfresource |and] 3.23256E-07 3.23256E-07 m2 0.999999934

lonnalo, Qo NGrSUE, 00 g gonpises 0000215876 m2 099999994
SO MO IS, | STBEET  BZUSGENT  m2 099999993
Transformation, to fores, inten- SROTEDS  LSSHTEGS 2 0999009914

sivefresource land]
Transformation, to forestfresource land] ~ -1.21103-05  -1.21103E-05 m2 1.000000127

Transformation, to heterogeneous, agri-
uitoratteqource Tandl J -241585E-05  -241585E-05  m2 0999999978

Transformation, to industrial area, ben- v .
thosfresource landl 193UI7E-07  -LO3LI7TEDT  m2 0999999809

Transformation, to industrial area, built - 2
unfresource land -3.63209E-05  -3.633E-05 m2 0.999998363

ransfonnation, t]o industrial area, vegeta- ) )
tionfresource  land] 0l .119319E05 -119319E-05  m2 0.999998746

Transformation, to industrial ar- .
eafresource landl -1.70234E-05 -1.70234E-05 m2 1.000000023

Jplomalon (minerl et oopsisTy  Qo0BSIST2 M2 1000000002

Transfonnation, to pasture and mead-
owfresource Iandlp -3.08695E-06  -3.08695E-06 m2 1.000000161

Transformation, to permanent crop, fruit, 0. .
nensenesource LTIGI3E0T  -LTIST3EOT  m2 0999999945

Transformation, to sea and ] " . ]
ranstormation, to shrub land, scle- ] R £ R(IRE
rophyllousfresource_ land] 563108506 -5631UBED6  m2 1000000031

Transformation, to traffic area, rail em- ) )
bankmentfresource.land] TTOREQT  TTOREDT 2 1000000003

Transformation, to traffic area, rail net- ) |
Workfresource |and| '856619E‘07 856619E 07 m2 0999999993

Transformation, to traffic area, road em- . . ]
bankmentfresource landi 22088E-06  -22288E-06  m2 0.999999933

Transformation, to traffic area, road net- ) ) )
workiesource land] 5.54905E-06  -5.54905E-06 m2 0.99999999
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Table Al LCI results from LCI calculation of acetic acid, 98 % in H20, at plant -
RER, ecoinvent data v2.0 (cont’d)

Elementary Flow LCSoft SimaPro7.L  Unit - Ratio

rapraLon, Doy 4UB6A0E-06  -ABBA0E06  m2 0999999973

Transformation, to u(rjE)an, discontinuousl
puiltresource fanl Y 136059E-09  -1.36059E-09 2 0,999999993

nslomalon Guaterbodes, oty regs 7z me Lononon

Transformation, to water courses, artifi- 0. .

Tributyltin compounds]water ocean] 291887E-08  2.91887E-08 kg 0.999999983

TrlethYIene glycol [water oceang 2.3LM7E-07  2.31147E-07 kg 0.999999989
Tungsten]water ground-, long-term L3RBT 111322E-07 kg 0.999999954
Tungsten|water ground-| 4.6812E-08  4.6812E-08 ki 0.999999987
Tungsten|water river] = 206751E-08  2.0675 IE-08 kg 1.000000015
Ulexite, in groundfresource inground] ~ -2.26913E-07  -2.26913E-07 kg 1.000000008
Uranium alphafair_low population densi- 000143004 0000143092 kBg 1

Man_ium alpha]water rivei' 0.002796598  0.002796598 kBq 1.000000007

Uranium, in gﬁoundfresource inground] -~ -1.071156-05  -1.07115E-05 kg 0999999995

Uranjumfair “high population density] 8.05156E-10  8.65156E-10 kg 0.999999993
Uraniumfair low population density]” 2.28023E-11  2.28923E-11 kBq 0.999999942
Uranium-234[air low population density] =~ 3.07947E-05  3.07947E-05 kB 0.999999992
Uranium-234{water riverl _ 582499E-05  5.82499E-05 By 1.000000004
Uranium-235fair low population density] ~ 1.48537E-06  148537E-06 B 0999999999
Uranium-235[water river] 9.61124E05  9.61124E-05 kBq 0.999999994

gfa”i“m'238 airjngh population Gensi- 341069k .05 341063506 KBy 0999999967
Ulanium-238 air low population density] ~~ 4.8857E-05 4.8857E-05 Bg 0.999999995

Uranjum-238tair unspecified 2.90644E-14  2.90644E-14 B 1.000000002
Uranium-238[water groung- 168431E-08  1.68431E-08 kB 0.999999985
Uranium-23 8]water oceanl 19861 IE-05  1.9861IE-05 Bg 099999999
Uranium-238[water river] 0.000168735 0.000168735 kBq 0.999999989
Vanadium, ionfwater ground-, long-term] ~ 3.87249E-06  3.87249E-06 kg 0.999999973
Vanadium, ionfwater ground- 5.23569E-08  5.23569E-08 kg 0.999999988
YaiJ&dium, ionfwater ocean] 5.01566E-09 5 01566E-09 kg 0.999999994
Vanadium, ionfwater river]” 9.31888E-0S  9.3188SE-08 kg 0999999998
Vanadium, ionfwater unspecified] 2.13085E-12  2.13085E-12 kg 0.999999944
Vanadiumfair high population density] 1.2384E-06 1.2354E-06 k 1000000021
Vanadiumfair loiw population density 2.99344E-08  2.99344E-08 kg 0.999999998
Vanadiumfair unspecified 115641E-09  1.15641E-09 kg 0.999999972
Vanadiumfsoil agricultural] 9.0229E-10 9.0229€-10 kg 0.999999996
égm'g]““te’ I groundfresaurce_in L000E07  -LOBOEOT kg 1000000007

O volatle ojganic compounds, Un- 9 g7y78e.06  98727SE-06 kg 1000000004

%%ﬁedlotrjﬁmfwater ocean] ]

volatile organic compounds, un- . .

speciied originhter el SO6309E-06  5BGINVED6 kg 1,000000001
0lume occtipied, final repository for

Iow-agtlwe radioactive wastefresource in -~ -2.20888E-08  -2.20S88E-08 m3 0.999999985
roun

0lume occupied, final repositoiy for
radioactive wg\stefresourcep ingrgund] D519 -95739E09 m 0.99999999%6



Table Al LCl results from LCI calculation of acetic acid, 98 % in H20, at plant -

RER, ecoinvent data v2.0 (cont’d)

«  Elementary Flow ,
Volume occupied, resefvoirfresource_in
waterl _

Volume occupied, underground depos-
it[resource in ground]

ater, cooling, unspecified natural
orl%m]resource In water]
Water, lake]resource inwater
Water, river|resource in water
Water, salt, dcean[r«source in'water]
Wiater, salt, solefrésource in water]
Water, turbine use, unspecified natural
onqm resource  in water]
Water, unspecified natural
originjresource In water] _
Water, well, in ground]resource, in water]
Waterlair high population density]
Water]air loiw population densny%
Waterfall' lower stratosphere + Upper
troposPh_ere] ,,
Waterfair unsPecnfled .
Wood, hard, s andmg resource biotic]
Wood, primary forest, stand-
{ngfresource iotic] .

00d, soft, standmg&resource biotic]
Wood, unspecified, Stand-
ingfresource iotic] _ _
Xenon-13L.u]air low population density!
Xenon-1331a|r, low papulation density
Xenon-133tn]air low population density]
Xenon-135fair low population density
Xenon-:35m]atr iow population density]
Xenon-137]air low population density
Xenon-138[air low population density
Xylenefair ‘high population density]
Xylenefair low population densﬂy%
Xlenefair unspecified]
XerneLvL/ater ocean]

Xylene[water river]”
Xylenetwater. unspeuﬁed{])

Zinc, 9.0% in sulfide, Zn 5.3%, Pb, Ag,
Cd, In, i gromidifresource in ground]
Zinc, jonfwater ground-, long-term]
Zinc, fonfwater ?round-

Zinc, fon]water lake]

Zinc, ionfwater ocedn]

Zinc, ionfwater river]”

Zinc, fonfwater unspecified]
Zincfair high population density]
Zincfair ow population density
Zinc[air_lower stratosphere + Upper trop-
osphere]”

LCSoft
-0.014245173

-4.02259E-08

-0.106784118

-0.000114789
-0.005549403
-0.001066949
-0.000306148

-5.961019495

-0.002180705

-0.00140469%
9.22999E-09
3.15814E-08

1.91929E-07

5.79537E-05
-6.49287E-06

-3.34699E-09
-2.06218E-05
-4.38761E-11

0.000696309
0.022218143
9.35735E-05
0.009104532
0.005376923
0.000105422
0000925085
2.11055E-06
4.34937E-06
9.8031 IE-08
9.71795E-07
1.5521 IE-06
6.27884E-11

-0.000289137

3.95862E-06
2.75525E-08
1.01959E-13
1.49818E-06
1.93351E-06
1.35933E-07
4.28018E-07
1.22643E-06

1.547S5E-13

SimaPro7.1
-0.014245173

-4.02259E-08

-0.000114789
-0.005549403
-0.001066949
-0.000306148

-5.9610195

-0.001404695
9.22999E-09
3.15814E-08

1.91929E-07

5.79537E-05
-6.49287E-06

-3.34699E-09
-2.06218E-05

0.000696309
0.022218148
9.35735E-05
0.009104532
0.005376923
0.000105422
0.000925085
2.11055E-06
4.34937E-06
9.8031 IE-08
9 71795E-07
15521 |E-06
6.27884E-11

-0.000289137

3.95862E-06
2.75525E-08
1.01959E-13
1.49818E-06
19335 |E-06
1.35933E-07
4.28018E-07
1.22648E-06

1.54785E-13

Unit
m3a
m3

Ratio
0999999979

0.999999981

1.000000022
1,000000001
0.999999996
0.999999968

0.999999999

0.999999965
0.999999989
0.99999999

0.999999999

0.999999907
0.99999999

0.999999955
0.999999965

1.000000004
1.000000013
1.000000001
1,000000001

1
0.999999967
0.999999999
1,000000016
0.999999986
0.999999995
0.999999996
1,000000009
0.999999939

0.999999935

0.99999997
0.999999994
0.999999994
0.999999997
1.000000013
0.999999962
0.999999993
0.999999971

0.999999996
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Table Al. LCI results from LC] calculation of acetic acid, 98 %in H.O, at plant -
RE?%, ecoinvent (Gigtav;(? r(éont’dgal : P

. Elementary Flow LCSoft SimaPro7.1  Unit Ratio
Zinclair unsp_emﬁedl 5.36214E-07  5.36214E-07 kg 0.999999967
Zincfsoil agriculturl] 453919608  4.53919E-08 KO 0.999999993
Zinc[soil industrial] 2.20042E-07  2.20042E-07 ko 0.999999989
Zincrsoil _unspecmed]I _ _ T7T480E-08  7.87486E-0S k 0.999999992
Zinc-65fair low population density] TABLIE-10 71351 |E-10 kB 0.999999992
Zinc-65fwater river] 1.76033E-06  176033E-06 kB 1.000000018

Zirconium, 50% in zircon, 0.39% in crude : ) ]
ore, in_groun_dfroesource il groun%l] 7.56318E-08  -7.56318E-08 kg 0999999978

Zirconiumfair low population density] 554781E-10  5.54781E-10 kBq 0.999999947
Zirconium-95fair low population density] ~ 6.9743E-10  6.9743E-10 kB 1.000000002
Zirconium-95fwater river] 203851E-08  2.03851E-08 kBq 0.999999994



106

Appendix B Characterization Factors of New Inpacts Categories

able 81 Characterization factors contained in Cumulative Energy Demand
oozt sl 2000 ¥

Frisc etai, 200/

Category Compartment Sub-Compartment Substance Factor Unit per
NETerefgsesma Resource unspecified Coal, 18 MJ per kg, in ground 18 Mleq kg
N%rllerefgses\nllla Resource unspecified Coal, 26.4 MJ per kg, in ground 26.4 Mleq kg
Nglperefgsesvlvla Resource unspecified Coal, 29.3 MJ per kg, in ground 29.3 Mleq kg
N%Terefgses\nllla Resource unspecified Coal, unproczsr;eudngituminous, in 218 Mieg kg
N%rl\erefgses\nllla Resource unspecified Coal, bituminous, 24.8 MJ per kg 24.8 Mleq kg
N?Jille,refgsesmilla- Resource unspecified Coal, bitumino;%uz:da MJ perkg, in 213 Mieg kg
N?)Terefgses\ﬁa Resource unstEGiiEd Coal, bitumingorléi,nﬁzl.s MJlkg, in ue Wiy g
N%Terefgsesvlvla Resource unspecified Coal, brown, 10 MJ per kg. in ground 10 Mleq kg
N%rlle’refgsesvivla- Resource unspecified Coal, brown, 8 MJ per kg, in ground 8 Mleqg kg
N%rllerefgsesvlvla Resource unspecified Coal, lignite, in ground 9.9 Mleq kg
Ngrllerefgsesvlvla Resource unspecified Lignite (in MJ) 1 Mleg M)
NclJ)rllerefgsesvlvla Resource unspecified Lignite coal, at surface mine 9.9 Mleg kg
Ngrllerefgsesvlvla Resource unspecified Lignite coal, at surface mine 9.9 Mleg kg
NETerefgsesv:/Ia Resource unspecified Lignite, 11 MJ perkg. in ground 1 Mleg kg
Ngrllerefgsesvlvla Resource unspecified Coal, brown, in ground 9.9 Mleq kg
N%illere](fn)ses\zzlla- Resource unspecified Coal, feedstocgr,ozuﬁn.?j MJ perkg, in 26.4 Mie kg
Ng?erefgsesv:lla Resource unspecified Hard coal (in MJ) I Mieg M)
NETerefgsesv:lla Resource unspecified Coal, hard, unspecified, in ground 19.1 Mleq kg
N%ille‘refgsesvglla- Resource unspecified Coal, hard, 26.4 MJ per kg, in ground 264 Mleqg kg
NETerefgses":'la Resource unspecified Coal, hard, 30.7 MJ per kg 30.7 Mleq kg
N%iILre](QSesvslla- Resource unspecified Coal, hard, 30.7 MJ per kg, in ground 30.7 Mleq kg
Ng?erefgsesv:lla Resource unspecified Energy, from coal 1 Mleqg M
N%ille'refgsesvivla- Resource unspecified Energy, from coal, brown I Mleg M)
Ngrllerefgsesv:lla Resource unspecified Energy, from gas, natural 1 Mleg MJ
Ng?erefgsesv:/la Resource unspecified Energy, from oil 1 Mleqg MJ
Nz?erefgsesv:lla Resource unspecified Energy, from peat 1 Mleg MIJ
Ngrlwerefgsesvi\lla- Resource unspecified Energy, from sulfur 1 MJeq MJ
Ng?erefgses\nl/la Resource unspecified Energy, unspecified 1 Mleqg M)
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able aracterization factors contained in Cumulative Energy Demand
(nsch etai, 200/) (cont’d

Category Compartment  Sub-Compartment Substance Factor Unit per
N(t))rlle,refgsesvivla- Resource unspecified Gas, mine, [(;]fifr;?na;}kpgrocess, wos! 498 Mleq kg
N%Te,rﬁ‘gssvrla- Resource unspecified Ges, mine,n?l;rl-i?]zs/}np;ocess, vodl 398 Mleg m3
N%?e,refgssma- Resource unspecified Gas, natural,g?(())l.JSndMJ perkg, i 303 Mleg kg
N(t))rlle,refg:svyla- Resource unspecified Gas, naturalér?z)Surl]V(IjJ per m3, in 35 Mieqg m3
N(t))?e,refgssvyla- Resource unspecified Gas, natural.g3rg.u6ndMJ per m3, in 366  Mleg m3
NE?ET?gsgna- Resource unspecified Gas,naturahgigjngJ per kg, in 168 Mieq kg
N?)?e,ri‘gssv;lla- Resource unspecified Gas, natur;l,glfeiﬁd;rtgﬁﬁa% MJ per 35 Mleg m3
N%?e]r?(r)]sesvivla- Resource unspecified Gas, naturalk,gf]e?ndsgtr%cukn.d46.8 M1 per 16.8 Mieg kg
N%Te,refgfsvﬂa' Resource unspecified Gas, natural,gz:(?l,JSndMJ per kg, in 198 Mieqg kg
NﬁTe,refgfsvﬂa' Resource unspecified W natural,g?gu[iulj\/w perkg. i 50 Mleq kg
N%?erefgss‘l:lla Resource unspecified Gas. natural 373 Mleg m3
Nﬂ?e,refgsesvﬁa' Resource unspecified Gas, natiiral, in ground 37.3 Mleqg m3
N%Te]refggsv;’la' Resource unspecified Natural gas (in MJ) 1 Mieq MIJ
NﬁTe,rfcgsesma' Resource unspecified Gas, off-gasdr%ill”?droduction, il 398 Mieg m3
Ngrlle,refgssvivla- Resource unspecified S8t petroleurgnr,OiidMJ per m3, in 35 MJeqg m3
Nﬂ?e,refgsema' Resource unspecified Methane 35.9 Mleq kg
N(k))rlle,refgssvivla- Resource unspecified et TE 33?(?L?ndMJ per m3, in 38400 Mleq m3
N(t;?e,refgses\ﬁa- Resource unspecified 0il, crude, 41 MJ per kg, in grounch. 41 Mleq kg
N(t))rlle,refgssv;lla- Resource unspecified 0il, crude, 42 M1 per kg, in ground 12 Mieq kg
N(t;rlle,rigssvyla- Resource unspecified 0il, crude, 42.6 MJperkg, inground ~ 42.6  MJeq kg
N%Terﬁ‘gsesvrla Resource unspecified Qil, crude, 42.7 MJ per kg, in ground 42.7 Mleq kg
N%TgT?gg;ﬁa' Resource unspecified 0il, crude, 43.7 MJ per kg, in ground 437 MJeq kg
N%%T?Q;ma- Resource unspecified OH.cmde,i;ﬁEnyJ per kg, in 1525 Mieg kg
Ngrlle]refgssvivla- Resource unspecified 0il, crude, fe?ndsgtroocukﬁdu M per kg, " Mieg kg
NﬁTe,refgfs“ﬁa' Resource unspecified Qil, crude, feier?sgtroocukﬁd“ MJ per kg, 10 Mieq kg
N g?eTigsgﬁa- Resource unspecified 0il, crude, in ground 458  Mleqg kg
N?)?e,”f(”)?!ivf' Resource unspecified 0il, crude 45, Mieq kg
N%?e]refggs‘?’la' Resource unspecified Crude oil (in MJ) 1 Mieg MI
Ng?e,refgisvivla- Resource unspecified Peat, in ground 13 Mleg kg
Non renewa- Resource unspecified Peat (in M) 1 Mleq kg

ble, fossil



Table B1 Characterization factors contained in Cumulative Energy Demand
(Frischknecht et i, 2007)

Category

Non renewa-

ble, fossil

Non renewa-

ble, nuclear

Non renewa-

ble, nuclear

Non renewa-

ble, nuclear

Non renewa-

ble, nuclear

Non renew a-

ble, nuclear

Non renew a-

ble, nuclear

Non renewa-

ble, nuclear

Non renewa-

ble, nuclear

Non renewa-

ble. nuclear
Renewable,
biomass

Renewable,
biomass

Renewable,
biomass

Renewable,
biomass
Renewable,
biomass
Renewable,
biomass

Renewable,
biomass

Renewable,
wind, solar,
geothermal
Renewable,
wind, solar,
geothermal
Renewable,
wind, solar,
geothermal
Renewable,
wind, solar,
geothermal
Renewable,
wind, solar,
geothermal
Renewable,
wind, solar,
geothermal
Renewable,
water
Renewable,
water

Renewable,
water

Compartment

Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource

Resource

Resource

Resource
Resource

Resource

Resource

Resource

Resource

Resource

Resource

Resource

Resource

Resource

Resource

Resource

(cont’d)

Sub-Compartment
biotic
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified

unspecified
unspecified

unspecified
unspecified

unspecified
unspecified
1 fihspecified
unspecified
unspecified
unspecified
unspecified

unspecified

unspecified

unspecified

unspecified

Substance

Peat, ill ground

Energy, from uranium

Uranium ore, 1.11 GJ per kg, in
ground

Uranium, 2291 GJ per kg, in ground

Uranium oxide ( 308), 332 GJ per
kg, in ore

Uranium oxide, 332 GJ per kg, in ore
Uranium, 451 GJ per kg. ut ground
Uranium, 560 GJ per kg, in ground

Uranium natural (in MJ)
Uranium, in ground
Biomass, feedstock

Energy, from biomass

Wood and wood waste, 20.9 MJ per
kg, ovendry basis

Wood and wood waste, 9.5 MJ per kg

Energy, from wood

Energy, gross calorific value, in bio-
mass

Energy, gross calorific value, in bio-
mass, primary forest

Energy, geothermal

Energy, geothermal, converted

Energy, kinetic, flow, ill wind

Energy, kinetic (in wind), converted

Energy, solar

Energy, solar, converted

Energy, from hydro power
Energy, from hydrogen

Energy, potential (in hydropower
reservoir), converted

Factor

9

1

1110

2291000

332000

332000

451000

560000

1

560000

1

1

20.9

9.5
1
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Unit per
Mleq kg
Mjeqg M
MJeq kg
MJeq kg
Mleq kg
MJeq kg
MJeq kg
Mleq kg
Mleg MJ
Mleq kg
Mleq MJ
Mleg M)
Mleq kg
Mleq kg
Mleqg MJ
Mleqg MJ
Mleqg M)
Mleg MJ
Mleg MJ
Mleqg MJ
Mleqg MJ
Mleqg MJ
Mleqg MJ
Mleg MJ
Mleqg MJ
Mleg MJ



Tahle BL Characterization factors contained in Cumulative Energy Demand

(Frischknecht et 2, 2007)

Category

Renewable,
water
Renewable,
water

Compartment

Resource

Resource

Sub-Compartment
unspecified

unspecified

(cont’d)

water

Substance

W ater, barrage
Energy, potential, stock, in barrage

Factor

0.01

1

109

Unit per

M eq
MJeq

kg
M)

Table 82 Characterization factors contained in mineral extraction (van Cers, 2015)

Compartment  Sub-Compartment

Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource

Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified

Substance

Aluminium, extracted for use

Antimony, in ground
Avrsenic, in ground
Barium, in ground

Beryllium, in ground
Bismuth, in ground
Boron, in ground
Bromine, in ground

Cadmium, in ground

Chlorine

Chromium, in ground
Cobalt, in ground
Copper, in ground
Gallium, in ground

Germanium, in ground

Gold, in ground
Indium, in ground
loding, in ground

Iron, in ground
Lead, in ground
Lithium, in ground

Magnesium, in ground

Manganese, in ground
Mercury, in ground

Molybdenum, in ground
Nickel, in ground

Niobium, in ground

Palladium, in ground

Phosphorus, in ground
Platinum, in ground

CAS number
007429-90-5
007440-36-0
007440-38-2
007440-39-3
007440-41-7
007440-69-9
007440-42-8
007726-95-6
007440-43-9
007782-50-5
007440-47-3
007440-48-4
007440-50-8
007440-55-3
007440-56-4
007440-57-5
007440-74-6
007553-56-2
007439-89-6
007439-92-1
007439-93-2
007439-95-4
007439-96-5
007439-97-6
007439-98-7
007440-02-0
007440-03-1
007440-05-3
007723-14-0
007440-06-4

Factor
1.09E-09
1.00E+00
297E-03
6.04E-06
1.26E-05
4.11E-02
4.27E-03
4,39E-03
157E-U1
2.T1E-05
4.43E-04
1.57E-05
1.37E-03
1.46E-07
6.52E-07
5.20E+01
6.89E-03
2.50E-02
5.24E-08
6.34E-03
1.15E-05
2.02E-09
2.54E-06
9.22E-02
1.78E-02
6.53E-05
1.93E-05
5.71E-01
5.52E-06
2.22E+00

Unit

kg
kg
kg
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Table B2 Characterization factors contained in mineral extraction (van Qers, 2015)

(cont’d)

Compartment  Sub-Compartment

Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource

Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified

Substance
Potassium, in ground
Rhenium, in ground
Selenium, in ground

Silicon, in ground
Silver, in ground
Sodium, in ground
Strontium, in ground
Sulfur, inground
Tantalum, in ground
Tellurium, in ground
Thallium, in ground
Tin, inground
Titanium, in ground
Tungsten, in ground
Uranium, in ground
Vanadium, in ground
Yttrium, in ground
Zinc, in ground
Zirconium, in ground

CAS number
007440-09-7
007440-15-5
007782-49-2
007440-21-3
007440-22-4
007440-23-5
007440-24-6
007704-34-9
007440-25-7
001349-48-9
007440-28-0
007440-31-5
007440-32-6
007440-33-7
007440-61-1
007440-62-2
007440-65-5
007440-66-6
007440-67-7

Factor
1.60E-08
6.03E-01
1.94E-01
140E-11
1.18E+00
5.50E-08
1.07E-07
1.93E-04
4,06E-05
4.07E+01
243E-05
1.62E-02
2.T9E-08
452E-03
1.40E-03
1.70E-07
5.69E-07
5.38E-04
5.44E-06

Unit

Table 83 Characterization factors of deposited wastes (Frischknecht and Bilsser-

Kndpfel, 2013)

Compartment  Sub-Compartment

Waste

Waste

Waste

Waste

Waste

landfill
underground
underground
radioactive

radioactive

Substance

TOC, Total Organic Carbon

Hazardous waste (deposited)

Volume occuPied, under-
ground depos

Volume qceupied, final re-
pository for low-active radi-
oactive waste
Volume qccupied, final re-
pository for radioactive
Waste

t

Factor

Unit

840E+03  UBP k8

20E404  UBP kg

430E407  UBP m3

2 10E+06  UBP m3

350E+10  UBP m3



Table B4 Characterization factors of water resource consumption (Frischknecht and
Bllisser-Kndpfel, 2013)

Compartment
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource

Resource

Sub-Compartment
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified

Aunspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified

unspecified

Location
Australia
Austria
Belgium
Canada
Chile
Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Iceland
Iceland
Israel
Italy
Japan
Korea
Luxemburg
Mexico
Netherlands
New Zeeland
Norway
Poland
Portugal
Slovakia
Slovenia
Spain
Sweden
Switzerland

Turkey

UK (Great Britain and Northern Ireland)

USA

OECD (weighted mean)

Afghanistan
Albania

Factor

20.1
21.2
1100
24
1.45
160
116
188
211
215
421
156
27.6
0.01
221
11500
539
419
1280
3.61
291
130
2.02
0.57
361
114
18
8.36
811
2.16
22.8
286
4.1
232
318
1200
19

Unit

UBP
UBP
UBpP
UBP
uBpP
UBPpP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
uBp
UBP
uBpP
UBP
UBP
UBP
uBpP
UBP
UBP
UBP
UBP
UBP
uBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP

m3
m3
m3

m3

m3

m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3

m3

m3
m3
m3
m3
m3
m3
m3
m3
m3
m3

m3
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Table B4 Characterization factors of water resource consumption (Frischknecht and
Biisser-Knopfel, 2013) (cont’d)

Compartment
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource

Resource

Sub-Compartment
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified

unspecified

Location
Algeria
Angola

Argentina
Armenia

Azerbaijan
Bahrain
Bangladesh

Barbados

Belarus
Belize
Benin
Bhutan
Bolivia
Botswana
Brazil
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Cape Verde
Chad
China

Columbia

Congo
Costa Rica
Croatia
Cuba
Cyprus
Djibouti

Dominican Republic

Egypt
El Salvador

Equador

Equatorial Guinea

Eritrea

Ethiopia

Factor
21(10
0.18

15
1500
1200

91000

8.2
5500

54
0.63
0.23
0.18

0.1

24
0.48
790

59

5

0.2
0.11

51

0.7
360
0.34

0.000029

54
0.34
380
530

38
260
6100

28

12

0.0043

82

20

Unit

uBpP
UBP
uBP
UBP
uBPpP
UBP
UBP
uBpP
uBP
uBpP
UBP
UBP
UBP
UBP
UBP
UBP
uBpP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
uBP
UBP
uBPpP
uBP
UBP
UBP
uBP
UBP
UBP
uBPpP
UBP
UBP

m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3

m3

m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3

m3

m3
m3
m3
m3
m3
m3
m3

m3
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Table B4 Characterization factors of water resource consumption (Frischknecht and
Btisser-Knopfel, 2013) (cont'd)

Compartment
Resource
Resource
Resource
Resource
Resource
Resource
.Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource

Resource

Sub-Compartment
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified

unspecified

Location
o Fiji
Gambia
- Georgia
Ghana
Guatemala
Guinea
Guinea-Bissau
Guyana
Haiti
Honduras
India
Indonesia
Iraq
[ran
Ivory Coast
Jamaica
Jordan
Kazakhstan
Kenya
Kyrgyzstan

Kuwait

Laos 0--

Lesotho
Latvia
Lebanon
Liberia
Libya
Lithuania
Madagascar
Malawi
Malaysia
Mali
Malta
Mauritania
Mauritius
Moldavia

Maongolia

Factor
0.078
0.76
5.7
33
6.6
0.49
03
0.44
70
15
1300
30
4500
4400
2.9
37
3200
870
76
410
20000000
16
0.87
13
700
0.0057
500000
87
18
30
5
4
11000
190
660
260
2.1

Unit

UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP

m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3

m3

m3
m3
m3
m3
m3
m3
m3
m3
m3

m3
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Table B4 Characterization factors of water resource consumption (Frischknecht and

Biisser-Knopfel, 2013) (cont'd)

Compartment
Resource
Resource
Resource .
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource

Resource

Sub-Coupartme t

*> .

unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified

Location
Maorocco
Mozambique
Myanmar
Namibia
Nepal
Nicaragua
Niger
Nigeria
Oman
Pakistan
Panama
Paraguay
Peru
Philippines
Puerto Rico
Qatar
Romania
Russia
Rwanda
Saudi Arabia
Senegal
Sierra Leone
Somalia
Sn Lanka
South Africa
Sudan
Suriname
Swaziland
Syria
Tajikistan
Tanzania
Thailand
The Comoros
Togo
Trinidad and Tobago
Tunisia

Turkmenistan

Factor
1800
0.11

1.1
0.42
2
0.41
47
12
8500
3500
0.089
0.02
0.98
280
190
560000
10
21
24
930000
31
0.091
480
580
600
590
0.29
510
860
140
28
160
0.66
13
35
3700
1600

Unit

UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP

m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3
m3

m3

m3
m3
m3
m3

m3
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Table B4 Craracterization factors of water resource consumption (Frischknecht and

Bilsser-Kndpfel, 2013) (cont'd)

Compartment

Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource

Resource

Sub-Compartment

unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified
unspecified

unspecified

Location
Uganda
Ukraine

United Arab Emirates

Uruguay

Uzhekistan
Venezuela

Vietnam
Yemen
Zambia

Zimbabwe

Factor
0.24
730

6800000
6.6
6500
0.52
82
28000
2.6
420

Unit

UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP
UBP

m3
m3
m3
m3
m3
m3
m3
m3
m3

m3
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Appendix ¢ Bioethanol Production from Cassava Rhizome Flows Sheet Conversion
and Data for Process Evaluation
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Figure CI Bioethanol production from cassava rhizome process flow sheet
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Table CI Stream table of the bioethanol process from cassava rhizome (cont’d)

Stream Name S18 S19 S20 S21 22 523 S24 %5 S26 S21 528 S29 S30 3t S32 S33 S34 S35
Stream Description
Stream Phase Liquid ~ Mixed Solid ~ Mixed Mixed  Liquid  Mixed Mixed ~ Mixed  Mixed Mixed  Mixed Mixed ~ Mixed  Mixed Mixed Mixed  Vapor

Temperature c 25.00 4994 25.00 49.86 4986 25.00 49.84 4984 49.84 49.84 54,13 65.00 6500  65.00 65.00 41.56 4086 25.00
Pressure ATM 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Total Molecular Weight 9.0 2321 7409 23.35 2330 9.0 23.34 2333 13776 22.95 29.48 29.48 3009  30.09 30.09 30.09 3009  17.03
Total Weight Comp. Rates  kg/hr

Cellulose 0.00 21.60 0.00 21.60 21.60 0.00 2160 2160 2160 000 429859 429859 37823 3783 34045 3783 34045 0.00
Hemicellulose 0.00 167 0.00 167 167 0.00 167 167 167 000 33204 33204 33204 3320 29883 3320 29883 0.00
Ugnin 0.00 1827 0.00 18.27 1827 0.00 18.27 1827 0.00 1827 365345 365345 365345 36534 328810 36534 328810 0.00
Glucose 000  287.60 000 28760  287.60 000 28760  287.60 058 28702 36347 36347 469847 46985 422863  469.85 422863 0.00
Xylose 0.00 443673 000 443673 4436.73 000 443673  4436.73 887 4427185 681686 681686 681686  681.69 613517 68169 613517 0.00
Cellobiose 0.00 2132 0.00 21.32 21.32 0.00 2132 21.32 0.00 2132 3458 3458 5445 544 49.00 5.44 49.00 0.00
Ethanol 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Water 000 1485238 000 14852.38 1492247 000 1492247 14939.62 000 1493962 13887.72 18887.72 1845319 184532 16607.87 154532  16607.87 0.00
Sulfuric Acid 11224 190.79 000  190.79 000  46.66 46.66 0.00 0.00 0.00 20.88 20.88 20.88 2.09 1879 2.09 18.79 0.00
Furfural 000 10010 000 10010 10010 000 10010 100.10 020 99.90 12651 12651 12651 1265 11386 1265 11386 0.00
Ammonia 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 083
Oxygen 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Carbon Dioxide 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Glycerol 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Succinic Acid 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lactic Acid 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
HMF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Xylitol 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.001 0.00 0.00 0.00 0.00 0.00 0.00
Acetic Acid 0.00 0.00 0.00 0.00 0.00 0.00 0.00l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CornSteep Uquor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
M 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 acx 0.00 0.00
Cellulase 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ume 0.00 000 17942 17942 35.28 0.00 35.28 0.03 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CAS04 0.00 0.00 0.00 000 26484 000 26484 32961 32961 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ash 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 57825 57825 57825 5783 52043 57.83 52043 0.00



Table Cl Stream table of the bioethanol process from cassava rhizome (cont’d)

Stream Name
Stream Description
Stream Phase

Temperature C
Pressure ATM
Total Molecular Weight

Total Weight Comp. Rates ~ kg/hr
Cellulose

Hemicellulose

Lignin

Glucose

Xylose

Cellobiose

Ethanol

Water

Sulfuric Acid

Furfural

Ammonia

Oxygen

Carbon Dioxide

Glycerol

Succinic Acid

Lactic Acid

HMF

Xylitol

Acetic Acid
CornSteep Liguor
M

Cellulase
Ume
CAS04
Ash

536

Liquid
25.00
1.00
18.02

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
59.69
0.00
0.00
0.00
0.00
0.00

S37

Mixed
25.00
1.00
18.09

0.00
0.00
0.00
0.00
0.00
0.00
0.00
31.74
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.76
0.00
0.00
0.00

538

Mixed

41.00
1.00
29.55

31.83
33.20
365.34
469.85
681.69
5.44
0.00
1883.06
2.09
1265
0.83
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
59.69
0.00
0.76
0.00
0.00
57.83

S39

Mixed

41.00
1.00
26.17

31.83
33.20
365.34
43.90
12140
544
495.17
1883.99
2.09
12.65
0.00
1.38
472.36

S40

Vapor
4253
1.00
4399

0.00
0.00
0.00
0.00
0.00
0.00
31.14
0.94
0.00
0.00
0.00
1.38
448.74
0.00
0.00
0.00
0.00
0.00 ft
0.00
0.00
0.00
0.00
0.00
0.00
0.00

S41

Mixed
4253
1.00
24.61

31.83
33.20
365.34
43.90
121.40
5.44
458.03
1883.04
2.09
1265
0.00
0.00
23.62
059
1.82
033
0.00
6.08
240
59.69
6.01
0.76
0.00
0.00
57.83

542

Mixed
41.03
1.00
29.50

. 318.28
332.04
365345
421252
6256.57
54.45
458.03
18490.92
20.88
126.51
0.00
0.00
23.62
059
1.82
033
0.00
6.08
240
59.69
6.01
0.76
0.00
0.00
578.25

543

Vapor
25.00
1.00
17.03

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
248
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

St
Liquid
25.00

1.00
18.02

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

545
Solid
25.00

1.00
22.84

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
157
0.00
0.00
0.00

546

Mixed
41,00
1.00
29.45

318.28
332.04
365345
421252
6256.57
54.45
458.03
18490.92
20.88
126.51
248
0.00
23.62
059
1.82
033
0.00
6.08
240
14747
6.01

8

0.00

0.00
578.25

S47

Mixed
41,00
1.00
29.23

318.28
332.04
365345
4144.35
6068.87
54.45
458.03
18490.92
20.88
126.51
248
0.00
23.62
059
1.82
0.33,
0.00
6.08
240
14747
6.01
8.32
0.00
0.00
578.25

548

Liquid
41.00
1.00
161.02

0.00
0.00
0.00
128.18
187.70
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

S49

Mixed
41,00
1.00
25.91

31.37
332.04
365345
21843
828.31
0.00
532167
18449.79
20.88
126.51
0.00
176
466547
4.24

13.60
243
0.00

4159

1751

14747

23.96
8.32
0.00
0.00

578.25

S50

Liquid
41.00
1.00
90.08

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
31587
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

51

Mixed
41.02
1.00
26.08

31.31
332.04
365345
21843
828.31
0.00
532167
18449.79
20.88
126.51
0.00
1.76
466547
4.24
13.60
31830
0.00
41.59
1751
147.47
23.96
8.32
0.00
0.00
578.25

552

41.02
1.00
42.30

0.00
0.00
0.00
0.00
0.00
0.00
258.60
1317
0.00
219
0.00
165
4068.94
0.00
0.00
0.00
0.00
0.00
015
057
0.00
0.00
0.00
0.00
0.00

53

41.02
1.00
24.68

31.31
332.04
365345
21843
82831
0.00
5063.08
18318.08
20.88
124.32
0.00
011
596.53
424
13.60
318.30
0.00
4159
17.36
146.91
23.96
8.32
0.00
0.00
578.25

554

41.02
1.00
22.15

0.00
0.00
0.00
21843
82831
0.00
5063.08
18318.08
20.88
124.32
0.00
011
596.53
4.24
13.60
318.30
0.00
41.59
17.36
146.91
0.00
0.00
0.00
0.00
6.00



Table Cl Stream table of the bioethanol process from cassava rhizome (cont’d)

stream Name S60 S61 S62 S63 S64 S65 S66 S67
Stream Description

Stream Phase Sol Liqui Lict,
Temperature C 4
Pressure ATM
Total Molecular Weight
ﬁ ﬁ 3

Total Weight Comp. Rates kg/hr
Cellulose
Hemiceltulose
Lignin
Glucose

€ 23

Xylose

Cellobiose
Ethanol

W ater
Sulfuric Acid
Furfural

o
9
9
"
<

X
) & @

Ammonia

Oxygen

Carbon Dioxide

Glycerol

Succinic Acid 1
Lactic Acid

HMF

Xylitol

Acetic Acid

ComSteep Liquor

pAY

Cellulase

Lime
CAS04
Ash




Table C2 Equipment table of the hioethanol process from cassava rhizome

Pump
Pump Name Pl
Work KW 5.698
Reactor
ConReactor Name R1 R2 R3 R4 R R6 RT7
Temperature c 19 5 50 65 41 41 41
Pressure ATM 12.10 1.000 1.000 1.000 1.000 1.000 1.000
Duty MJ/HR 0.000 -399.6 977 1613.2 0 -8433 -82144 232290
Heat Of Reaction IVU/HR -1.288 - 381 - .093 - 878 - .011 - .38 092
Product Enthalpy KJIIKG -227.731 13 9.967 13359 7 821.194  -36.536 -2725 5 8.343
Feed Enthalpy KJIIKG -4142.821 12 5,755 1310.420 -1562.669 19.703 39.694 31.737
AEnthalpy KJIKG 3915.090 14212 25.488 2383.863  -56.239 -312.199  -23.393
GJIKG 3.915 14 .25 2.384 -0.056 - 312 -2
Flash
Flash Name Fl F2
Temperature c 1 3.854 41. 21
Pressure ATM 1.000 1.000
DP ATM 11.100 .
Duty MJ/HR . 0.000
Stream Calculator
Stream Calculator Name SCI sc? sc3 scd sch sch
Duty MJ/HR 000 : ) . . 00
Overhead Product Temperature c 62.663 49.837 42531 MIANaa e 100. 18
Bottoms Product Temperature c 62.663 49.837 42531 41.00 1 .000 1 .018
Heat Exchanger
Hx Name El E2 E3 =] Eb E6 E/
Duty MJ/HR 859.3 1113. 235.2 218 . 5678.50 48 4. 00 4840.400
Column
Column Name Tl T2
Condenser Duty MJ/HR -18 89.2 -19971.20
Reboiler Duty MJ/HR 24889.600 14371 4
Column Total Molar Feed MOL/DAY 27507.28 3517. 17
Column Total wt. Feed KG/DAY  602124.669 136253.1 9
Column Condenser Pres ATM 1.77 1.77
Column Condenser Temp c 93.831 93.344
Column Reflux Rate MOL/DAY . 9628.490
Column Reflux Ratio 3.2 320



Appendix D Contribution Analysis

Tﬁble D1 LCI contribution results of bioethanol production process from cassava
rhizome
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Table DL LCI contribution results of bioethanol production process from cassava
rhizome (cont'd)
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Table D1 LCI contribution results of bioethanol production process from cassava
rhizome (cont'd)
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Table D1 LCI contribution results of bioethanol production process from cassava

rhizome (cont’d)
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Table D1 LCI contribution results of bioethanol production process from cassava
rhizome (cont’d)
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Table D1 LCI contribution results of biogthanol production process from cassava
rhizome (cont’d)
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Table D1 LCI contribution results of biogthanol production process from cassava
rhizome (cont’d)
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Table D1 LCI contribution results of bioethanol production process from cassava
rhizome (cont’d)
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Table 1)L LCI contribution results of bioethanol production process from cassava
rhizome (cont’d)
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Table D1 LCI contribution results of biogthanol production process from cassava
rhizome (cont’d)
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Table D1 LCI contribution results of bioethanol production process from cassava

rhizome (cont’d)
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Table D1 LCI contribution results of bioethanol production process from cassava
rhizome (cont’d)
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Table D1 LCI contribution results of bioethanol production process from cassava
rhizome (cont’d)
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Table D1 LCI contribution results of bioethanol production process from cassava
rhizome (cont'd)
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Table D1 LCI contribution results of bioethanol production process from cassava
rhizome (cont’d)
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Table D1 LCI contribution results of bioethanol production process from cassava
rhizome (cont'd)
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Table D1 LCI contribution results of bioethanol production process from cassava

rhizome (cont'd)
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Table DL LCI contribution results of bioethanol production process from cassava

rhizome (cont’d)
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Table DL LCI contribution results of biogthanol production process from cassava

rhizome (cont'd)
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Table DL LCI contribution results of bioethanol production process from cassava

rhizome (cont’d)
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Table D1 LCI contribution results of bioethanol production process from cassava
lilizome (cont’d)
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Table D1 LCI contribution results of bioethanol production process from cassava
rhizome (cont’d)
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Table D1 LCI contribution results of bioethanol production process from cassava
rhizome (cont’d)
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Table D1 LCI contribution results of bioethanol production process from cassava
rhizome (cont’d)
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Table D1 LCI contribution results of bioethanol production process from cassava
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Table D1 LCI contribution results of bioethanol production process from cassava
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Table D1 LCI contribution results of bioethanol production process from cassava

rhizome (cont’d)
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Table D1 LCI contribution results of bioethanol production process from cassava
rhizome (cont'd)
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Table D1 LCI contribution results of bioethanol production process from cassava
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Table DI LCI contribution results of bioethanol production process from cassava

B O

rhizome (cont’d)
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Table D1 LCI contribution results of bioethanol production process from cassava

rhizome (cont’d)
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Table D1 LCI contribution results of bioethanol production process from cassava

rhizome (cont'd)
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Table D1 LCI contribution results of bioethanol production process from cassava
(cont’d)
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Table D1 LCI contribution results of bioethanol production process from cassava
rhizome (cont’d)
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Table D1 LCI contribution results of bioethanol production process from cassava

rhizome (cont'd)
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Table D1 LCI contribution results of bioethanol production process from cassava
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Table DI L(;I contribution results of bioethanol production process from cassava
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Table D1 LCI contribution results of bioethanol production process from cassava
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Table D1 LCI contribution results of bioethanol production process from cassava

rhizome (cont’d)
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vogee GR gl u T R e o O

E BE R B B BE B B

[
|
i

Tg

L

IEIE

8 8 8 8 8 8 8 8 8 8 8 8 8 8

ST = = T — T N~ S = S =

s EEE B 8 B

=

P B B B

SBE R BB

MEY
14

45H3
4D
JATEL)
1668
AL

g B
sEEE B EE BEEBREEBE

B

g B8 B

QD

HEEF B N HEE G F R B

B sEERBE ZE

=B
=

BB B
g B B

170

EEBEBEH

16E0

41Hp



1

Table D1 LCI contribution results of bioethanol production process from cassava
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Table D1 LCI contribution results of bioethanol production process from cassava

rhizome (cont’d)
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rhizome (cont'd)
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