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AW FCRT H ) F8 br /82 28 B T LCIA 75 % 9 Environmental Footprint 3.1 (adapted) V1.00 / EF 3.1

normalization and weighting set, E A& TR GRS R0 1) BAR B AR E T 7 . ts—A 3

M B D

F 2.1: AREBILAEF B LCA HIFREEFLMEA! (Environmental Footprint 3.1 (adapted) V1.00)

s
KT oA a4
Radiative forcing as Global DA BRAZ IRV 34
Climate change-total SAEARL Warming Potential (GWP100)fif s 4RSS | kg CO2eq
(GWP100) B3
. WIKAEZTEE | Comparative Toxic Unit for . I
Ecotoxicity, freshwater b ecosystems (CTUe) ARG R AL CTUe
Particulate matter Loy k)] Impact on human health ot N fid B ) 5 disease inc.
- . R Fraction of nutrients | ey o e \ s PETAR
Eutrophication, marine " reaching marine end W A kg Neq
compartment (N)
e Fraction of nutrients A RN oal
Eutrophication, freshwater /)(ﬂ(;i A reaching freshwater end - ?%%{é]%igg; AR kg P eq
compartment (P)
I . i o e Accumulated -
Eutrophication, terrestrial I Exceedance (AE) B E mol N eq
Acidification L, Accumulat(?AdElixceedance SRR mol H+ eq
.. NEFHE - Comparative Toxic Unit N o o
Human toxicity, cancer S for humans (CTUh) N w1 B CTUh
. NEEE - Comparative Toxic Unit N o o
Human toxicity, non-cancer e for humans (CTUh) N w1 B s CTUh
. . g Human exposure FHXF T U235 N | kBq U-235
Tonising radiation B efficiency relative to U235 BR eq
* Soil quality index e et
* Biotic production IR EAR AL
* Erosion resistance LEWEFE T
I
Land use LA * Mechanical filtration MR 8 Pt
* Groundwater o R IK AN
replenishment
Ozone depletion BRI Ozone Deal)eg;;l Potential B R kg (il;Cl 1
Photochemical ozone Jeth R Tropospheric ozone 5 e s [ kg
formation A% concentration increase RN & NMVOC eq
Resource use. fossils ZHIRAEA - | Abiotic resource depletion — | AEAH T AL vE—AL. M
’ AL fossil fuels (ADP-fossil) FIREL (ADP A
Resource use, minerals and BRIRAEH - d Abiotic resource eEM Bt AL (ADP
metals T4 epletion (ADP ultimate ) kg Sb eq
reserves) -
User deprivation potential | ZKBHIRRISFE /) GGET
Water use KEEJEAER | (deprivation-weighted water | RIZFFEEE I IIAUKIE %% | m3 depriv.
consumption) =)
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A& AN CO2 T, DI i A i I & Fili 38 SUACHER R 7T DA F R DL R 7, BnfS 8B fudabr g,
Ff A kg CO2 eq.
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4. ‘Eon BRI PR KRR

R BRMSH R, R 41 B TEERHE

M FiE AR 45 2R o

R 41: —HBRBIAERIEEIER W (Environmental Footprint 3.1 (adapted) V1.00)

KR
Acidification ML
Climate change-total SAEARA
Ecotoxicity, freshwater BOKAER T
Particulate matter R4
Eutrophication, marine rEE B
Eutrophication, freshwater BOKEEFTA
Eutrophication, terrestrial Wi b TR AL
Human toxicity, cancer NEFME - BUETE
Human toxicity, non-cancer NKEEME - JEBUE T
Ionising radiation F, B A A
Land use - Hb A
Ozone depletion REJZHFE
Photochemical ozone formation etk A
Resource use, fossils POIRAEF - 1A k)
Resource use, minerals and metals WM -0 &R
Water use KBS

VE: B BORE =AM, TR ERHER IR AR OR .

IR E
187.485
27098.916
71537.964
0.003
32.469
5413
345.142
0.000
0.000
241.438
63018.718
0.000
100.741
254569.393
0.022

2725.776

Hpr

mol H+ eq
kg CO2 eq
CTUe

disease inc.
kg N eq
kg P eq
mol N eq
CTUh
CTUh
kBq U-235 eq
Pt
kg CFC11 eq
kg NMVOC eq
MJ
kg Sb eq

m3 depriv.
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4.1 —MDBIREEIDIES B B S MR BA L (Environmental Footprint 3.1 (adapted) V1.00)

ghdr 1 MGRERILHE A A A (LCA) BB Ksgmiiasy, MR, O3 hR REk
JE KB A A =AY FEFRTT 00T, SR AR IR I 45 & BRI S ¥ .

MR AiKE, LCA BRI Son, 2 EAG ISR m 20 “aiun - £ 5. Jami 1vgss”
A% O Ry, e A AR 23 MR R B e . JHEIN L) MRS 04T & HLEiik 85%-90%,
FEPREEREIE A% O RUR, 1T S oiis i 2228 SR FF BISCA 1T & i 5 EUAY 10%-15%, 0 B AR PR 85 674 1) 51
BRABR .

AT IR, EE RO AL HIREERM 5 HIk 60%-70%, B RS MR A e s n T
T HEdE, B RIMAPETHES MBI RIA LA 15%-20%, FEIRERIE TR &
REAE S BEURTHAE, JUAEIN TIR UL 5%-10%, MREE GBI TREFER TS A L, (REARPEENEN.
MAZ D R BE KRG, LCA B O “ BeUSH FE 5 A58 U I 3R B AR G 7, 1 i A= 77 B 19 5 78 6
1000kWh HLRE, X RIFREZFZMA G IR L) 12-15 AN SO, RRIRINGRE E T T BRI /KT, 1
Ja ST R R B BERERUIG, A BUsi Aok 0.02 AL IR BERL I, M5 fr e 5T AR o W]
EHEH,

MR RFAARE, 64T LCA BellExt b, 3T 3 4% 1 WE AR HE 4 24 i & A B R i - 2
FETRE 3%-5%, RMFFEMMAEH, KT RMERE RN . A= TEMAZ SRR, dhd
b5 BEARAL J5 T SR AL T B I S
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5.1 Z5 R PR

AT FE 4 R 32 1) T PSSR 2R B, TR B a AMBSOR SN T S S N B 2
PR B IC R R GRS ANSE N, FA B T3 4 R4 KoF, JFRes ettt — A MR KA EAT
Hrlicde. A E AR DR AR SCHE (1 TS R R B it AR . Bl 22 . B AR AN
I RS BT S SEFZ ATER R R K, T8 ABUK-F RS BRPHY, EAR
& o N B AR T SRR I I R, AT AR B R = S AR E R IR AT 2T
SR PRI EAT R 0 R, S E NI LCA i, HAE M B iR 24 45 RN €
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6. SR

6.1. &t

R 6.1: —MOBRABIAAEREEIAER M (Environmental Footprint 3.1 (adapted) V1.00)

P2

Acidification
Climate change-total

Ecotoxicity, freshwater
Particulate matter
Eutrophication, marine
Eutrophication, freshwater
Eutrophication, terrestrial
Human toxicity, cancer
Human toxicity, non-cancer
Ionising radiation
Land use
Ozone depletion
Photochemical ozone formation
Resource use, fossils
Resource use, minerals and metals

Water use

Ak
RAAL
WAL TEE
R
W EE IR
WK EE T

fifi o 5 E 7R AL

N - Buw ik
N - A 80m

FHL S A
A
REARH#E

TepbaE LA A
BEIRAE A - AR
BRURAE T - 7 A<

IKBEPRALE

R E

187.485
27098.916

71537.964

0.003

32.469

5.413

345.142

0.000

0.000

241.438

63018.718

0.000

100.741

254569.393

0.022

2725.776

T BRI R = AL TR EORRR TR T R R R

L

mol H+ eq
kg CO2 eq
CTUe

disease inc.
kg N eq
kg P eq
mol N eq
CTUh
CTUh
kBq U-235 eq
Pt
kg CFC11 eq
kg NMVOC eq
MJ
kg Sb eq

m3 depriv.

XIGFFC 0 3 2 H AR S A B VR s, SRAS G R BRE ™ it A i A 00 A X AE S B R i 1
IR 2 DA A AR A e s 1A) . SR B S B AR E s A m e, R B TR R E B AR A R .

K 6.2: JAREWIEF A IS M BRI PRI AEIF M 347 (Environmental Footprint 3.1

(adapted) V1.00)

LB JEAA L FE AP EHEAE | Birisi | AW Bae iR AR | RS
Acidification 0.16% 0.00% 2.52% 0.00%
Climate change 0.20% 0.01% 3.63% 0.00%
Ecotoxicity, freshwater 0.35% 0.01% 3.34% 0.00%




Particulate matter 0.16% 0.00% 2.35% 0.00%
Eutrophication, marine 0.18% 0.01% 3.05% 0.00%
Eutrophication, freshwater 0.39% 0.00% 2.87% 0.00%
Eutrophication, terrestrial 0.19% 0.01% 3.05% 0.00%
Human toxicity, cancer 1.01% 0.00% 0.96% 0.00%
Human toxicity, non-cancer 0.20% 0.01% 2.93% 0.00%
Ionising radiation 1.15% 0.01% 38.49% 0.00%
Ozone depletion 0.60% 0.02% 6.38% 0.01%
Photochemical ozone formation 0.23% 0.01% 3.09% 0.01%
Resource use, fossils 0.32% 0.01% 4.87% 0.00%
Resource use, minerals and metals 0.80% 0.02% 1.47% 0.01%
Water use 0.92% 0.00% 4.75% 0.00%
6.2. &Y

AR FUR SRR it (1025 A= i S SR BLG O 17— EDL, VRS 27 dh A i A SR BN e

INEZNT AR

6.2.1 £tXF EIREB, PAFJLRAHS%:
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FETHAEE AR, S DUTREERMEEE, By dolb B AR 4= A i Jil SR B8 47 A7

RITEREOTEG T

REEFmAZ O, BRI BUA R L L, XA 74T RSB T o diltdk 5T

R BOR B RE A, IR IR R T I RERIRAE, 45 & LCA Bl 5a, & it vl sBia RIA 11

REAEFEAR 10%-15%, R4 i A IR G520 N 1% 6%-10%;  [RINORAL AT RLR Y, 10 S ik FUIR IR £

ff (R SRR, B AR R I AT IR RN, 22D R 45 A A9 IR SR A7 o L

T ARALHT S N RGBT, ANSTIREEEAR . MR IR, TR E A R, b R

BUHE, RN T T, BRAE SRR 515 SR, 0548 TIA IR R20 & b2 )
£ 5% Jrim A E A s S ok R, iiitis k. RS aiak i, AR ATy
B 15%-20%, FES PR IHDCARAIAE SRR AR &R, S TH BRI ImISCAR g/ (BT AL 1 B4 85 7 fif

20%-25%, TR RIS 5 R0 0 2 A O R o



RS LCA BdlEsh AL, B KA. Al e T R OB ARERIUHE 4 A din 3] LCA
S, BRERR TR BRI, BRI R. BRI RS L IR AR I BB R O, S R
DUACTERE; RN SRTEAT W LCA SR KARHER B, ATk sedt il b e, #r8us R4 T2 50
HT %

VU R BEIRSE ALY, SRALACRI S 1% . 456 LCA B i RRVRH FE 5 P18 5y S I IR R AIE, 222
WARMVIZ L F O R . SR REIR, PR REURAE A P 3R T EE, 32— 20 Bl RE VR A8 7 R 1Y)
WA, B seBl A A dn B IR B MR S R B, REOUIAT B R R ER, ST R 2R
[ERZ R A

6.22 U FJLEIE &, Ha#EEs%.

1) SR iR DT, BRI 7 SR 2 R BT AR G . PR, AT
Alb A FR RSk 0 i B R SR R AR A B U AR, WEDER R, RIRTTTA, HlEE BT
Bt BOEPTBUER B bR, B0 E RV S BRI, R SEitiRAE, AR SRS I TR N BCR AT RR
AEMIZER, TGN TN 75 K 5

2)  nsm o w] RIS AR AL BB, PR AT X PR K T AR U T R IR T, B R
LCA WAEN VPG BE L RS (KIFR AR 7 SRR N 7 Sl JE AT 7™ il 1) 2 iy Jo) S0P SR vt B T 4 R
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7. KR
a. FWRELUH

FEEYEIENE, WA PRE (Abiotic resource depletion, fossil fuels)

AT REHE AT AR B ARBEVR AV EAK, A, ARSI, X e Red e dr b o by S A7 A8 B S YD 1
o A IRRLHE DA SRR R,  H RTHAE 7 AT B R BEE . — At (it sl AP Bt
THFERI A S — M AR SR I A B B . IR B R T SR B AR IR . ST A A I, KR
MEARER, it mminliess, sire B AR AL E A P, Banfe A .

JEAE Y IR, fc? (Abiotic resource depletion, elements)
IX— M 2R P0 AR N AR N A ES R ZemRlfete S Ratm N\ TR0 IR
FRo AT PIRREAGEM L R, W PRI RIE .

B4k (Acidification)

TR THEH NOX,NH3 Hl SOx SRV (HFRUE B K& HAMR B SUR BT 200 . 4
ATTHE —RE 48 0P e AR K A58 ¥ 4t 7 RSO SR U IR A, X S5 oo hf i R RS, L KAE AR
Wi, P R R A, LSRRI S5 R K. BRI (AP) DL kgSO2-eq K1t

AAEME, WK (Ecotoxicity, Freshwater)

HAKRFRAESD RGN EBH RIS o KA — PRI BN S, R AR o KI5 G
AR EER By, S FTRERE M AR AR e . DRIL, 4 A i Gt RRAE URHRFAE (1 1 (DA R 2 AR
XA RR TR M KA R BTN IR K AR S R G

BT, ¥ (Ecotoxicity, marine)
TEF=fh RS RGBT e i IR B, A2 &R e ReHECBA SR R (SR, 7K. RIS o AN

HIHERBGE R R & Boa A s, F AR VE AL B AT R K AR A it A 25 R Gl i AR A MR, AT
WMELSRGRE. SRR RIEH BT LS RGN .

TN, KHHb (Ecotoxicity, Terrestrial)

FEF i RS ARG R P L o AR B, A2 iR AT Re HEI RIS b (R, oK, B3EE) o A
M HE RO T R B S OB A i, o VR 20 S AT XK AR R A 25 R Gt AR RS FR PRI, AT
WMFEASRGTE. it SR IRA BN A S RE M.




‘EE 54k (Eutrophication)

B E IR IR R KR I HE S R DA HER R R E SR TR (RERR. B LAY e R o
%, MEESE KA MY B MK BRI R . B & SR LS BBIA L AE: Fema KA A
VR R AEAS P BOR KA Z M. BOARKRT, G EETE 3y, W AR RS B . 5 (R
I, FEARA HLA 0 R EEE R R SUT oGk TR, XA RIE B R IBET . & & TR AR s HE
AL YT E T R fr i AR T R R AR

A BRAFHE (Global warming)

FH IPCC2007 il 2= UAHE AR N 100 FERFA]VEE (GWP100) THE BRI /), 48R LLT 3 %A
WA BN BN, ERAUSEYR (B, EBCE A FRUE I RS EIR R . 5 R0 A BRor i
AWM EFSNES R F A SR (AR T AR AR PR3 A KA R 55 R 1h
Ko

AEFH (Human toxicity)
FERE g RS ARG RI AT L ar R B, (b2 iRl BEHE B A B R (AL K. 355 o R
FRHE R B AT BB S B Ak 2 i, L VR 2 A0 AT BT N 28 R MR RO, A A e R A e i
2N kPN 55

REZHFE (Stratospheric ozone depletion)

SR Z ARG A8 BT R TR 5T B HETSOT 3 BT R E A DR R AR I o X B R R S P B AR
J7 R AR R T AR B T B L B R A, AT A8 2 2 i T P 4 AP ZR GRS B G n, Tt N S f
S AR R 2 AR . RS AR TR T2 LL CFC-11 B SRR AR E, W FAth B oot
SAREIN T 715 CFC-11 B SR A AT LU, TS H 24 1) ST FE TS 35

Ytk 22E Ak (Photochemical oxidation)
TERA I 2 R A 2 A5 Je o5 N fE = i se i, B anmpik ) @t DR AEZS Rge, W
TV LY R

KB IBEHE (Water scarcity)
FRAFTFARE A=, TS R A NR TR R B CE 2L, AR, SRR B A RK A A S RSt




b. ARiEFE X

A= i R A

PR ARG ETRRHER S T BL WA AR BT IRBUR M R, HERZAE.
A iy R S TEAY

XA i ARG A A R AN L i R TR AR A SR RV e S AR

A fiy J ST BT -

A i S VEA FROGE BRI S0 il B A A i o 300 m i AR L R ATV e AT B R B

A fiy R SRS M AT -

Az i PR oh BRI VA 7 ot 2R GEAE 7 it A A i e S0 o R TR AE A B S M DR M E R R B

A= iy J) AR

A i A HIPP A PR L E 1) L FRDRNYE B ) RO B A (B0 R miPAn (1 85 R AT VR0l LU g iR At
WIFT B

X EE i i«

Xt 0 BEE [FT RA RRE D R 5 57 i (R A B 75 1

AR

Ko RE B dh AR G0 10 AR R o BRI ST i R G LA K AN EUE 2 B R ST

B HET -

X5 BT R B i 2R G S A 5T AT E R AR A B S i B R R 5 e HEBRAE I TR R 2 A
T HIE o

B A2 3 A2 PP W 1R R TS THT PR BE J TR AL
ThEE

FIRAE e S AL B BAL 77 i R GE R fE
HA:

BEAN AN HITERE R o YR RE R .
Fit:

BT A BT R R VI RE R A .
PERRG:

A SEAFEAN = fhif, IR RA M AR E ThRE,  JFRERLU™ i AL ar I e AR AR
A -

HREIZE A KR PRI

RGUF



A3 —ZH R DU R MR BT I R T i R G — AR )

AT«

FIREAG i TR AN PR a0 N AN 52 PR AT 30diE A2 3 ) SR AT & A4 i Jo U3 R 5 SR SR AN
SETER RGATEFE

BEAT 2 i Jo SV B0 A I Dy A A A AT i S8R T R PR R A

B

Kb B I BT T DAL B IR B

RAEAL R T

HURF ALY 2t FORORE 2 i J 10037 B 0 A 46 SR A i SR A S O R A (R A
KRR

PITRIE ROPASEE IR R 35, A i o U8 B M R A SR T R A 3 e
MRS

XM BRI

c. BEHE

[1]  ISO 14040:2006, Environmental management — Life cycle assessment — Principles and framework (R34

— A PP —— R S HESD

[2]  ISO 14044:2006, Environmental management — Life cycle assessment — Requirements and guidelines (M35 %

B AV ——ZOR 5 1ERD

d. JRIGEHE

1 WY EAREEDAE ) TE B EHE -
A i ] BRTE B) HFR iR LN E AL
GEEVES 1.195 | i
LA 0.002 | M
AR %@l 0.046 | i
TR, 0.023 | il
FLAE A RLH #E o5t 0.020 | i
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2R 0.003 | i
237 it 0.001 | il
ELEAES 0.002 | i
I 0.001 | i
IR It 0.001 | M
s Tt sk 8.922 | tkm
HH, /)-8 18 982.086 | kWh
EEWAE N 194.869 | kWh
N . IR, 43.580 | Nm3
7 [N LB N
EFITBHERERE S e 43.580 | Nm3
&I 0.265 | M
7K 0.110 | i
IR Iz 5.112 | tkm
3 hE —
CER R AR B iz Fn 0.038 | tkm
e. SERHTF
ESRE KR

Aluminium, primary, ingot {CN}| aluminium production,
primary, ingot | Cut-off, S

Ecoinvent 3 - Cutoff

nickel sulfate {Global} | market for nickel sulfate | Cutoff, S

Ecoinvent 3 - Cutoff

sulfuric acid {Rest-of-World} | market for sulfuric acid |
Cutoft, S

Ecoinvent 3 - Cutoff

sodium hydroxide, without water, in 50% solution state
{Rest-of-World} | market for sodium hydroxide, without
water, in 50% solution state | Cutoff, S

Ecoinvent 3 - Cutoff

cork slab {Rest-of-World} | market for cork slab | Cutoff, S

Ecoinvent 3 - Cutoff

kraft paper {Rest-of-World} | market for kraft paper | Cutoff,
S

Ecoinvent 3 - Cutoff

packaging film, low density polyethylene {Global} | market
for packaging film, low density polyethylene | Cutoff, S

Ecoinvent 3 - Cutoff

transport, freight, lorry, diesel, unspecified {Global} | market
group for transport, freight, lorry, diesel, unspecified | Cutoff,
S

Ecoinvent 3 - Cutoff

steam, in chemical industry {Rest-of-World} | steam

Ecoinvent 3 - Cutoff
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production, in chemical industry | Cutoff, S

tap water {Rest-of-World} | market for tap water | Cutoff, S

Ecoinvent 3 - Cutoff

wastewater, average {Rest-of-World} | treatment of
wastewater, average, wastewater treatment | Cutoff, S

Ecoinvent 3 - Cutoff

Electricity, medium voltage {CN-ECGC}| market for
electricity, medium voltage | Cut-off, S

Ecoinvent 3 - Cutoff

Heat, central or small-scale, natural gas {RoW }| market for
heat, central or small-scale, natural gas | Cut-off, S

Ecoinvent 3 - Cutoff
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