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ABSTRACT

ABSTRACT

Along with the development of human society, environment pollution has been
becoming increasingly serious. Environmental protection is an important issue in
building a harmonious society. Industry pollution is a great part of environmental
pollution. People have come through the process from end-of-pipe control to
pollution prevention to combat industrial pollution. The latter also refers to cleaner
production. In cleaner production, early as at the design stage, actions are considered
to reduce the use of raw material, reduce energy consumption, and/or reduce pollutant
emissions. Therefore, cleaner production focuses on source control. The concept of
cleaner production is a new and innovative in industrial pollution control, and a great
step forward in industrial environmental management. What’s more, cleaner
production is also oriented to sustainable development. To promote and implement
cleaner production, it is necessary to conduct a cleaner production auditing. With the
result of cleaner production auditing, the enterprise recognize the main issues in
production associated with environment impact, and then uses or develops responding
techniques to overcome the problems. Therefore, cleaner production auditing is a
important step in implementing cleaner production.

Faced with the shortage of resources and energy, and the increasingly severer
problem of environmental pollution, the concept and methodology of life-cycle
assessment (LCA) have been brought forward. LCA is a management tool that makes
quantitative analysis and qualitative assessment. LCA can be used on several levels.
On the governmental level, LCA can help make policies and plans, e.g. product
oriented policy, waste management policy and the general process-oriented policy. On
the enterprises’ level, LCA focuses on all the production processes, and analyzes and
assesses environmental impacts on energy and resource consumption, and pollutant
emission. Therefore, LCA is an effective tool that promotes cleaner production
auditing and cleaner production implementation. The use of LCA methodology in
cleaner production auditing, with comprehensive inventory analysis and quantitative

assessment, can help establish the connection between production and environmental
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ABSTRACT

stresses. Consequently, enterprises can get technical and decision support in
environmental management.

_This paper introduces and discusses the idea of LCA and technology framework.
The ISO14040 standard issued in 1997, defines the technical method of LCA
involved with four parts: goal and scope definition, inventory analysis, impact
assessment, and interpretation. The study of this paper is based on the four steps of
the LCA technical method.

The LCA research is involved with massive data and information. It is a great
challenge to LCA study how to process the data and information effectively and
conveniently. What’s more, for a better continuity of the LCA research, several LCA
technological methods need to form systematic models. In order to solve these issues
above, kinds of LCA software emerge. In this paper, lately LCA software SimaPro is
introduced. SimaPro is developed by the Environmental Science Center (CML) of
Leiden University in Dutch, and promotes worldwide on the support of UNEP. The
software uses the concept of ‘Assembly’ to realize modulation of poduct system. This
paper studies the way SimaPro works, and introduces the application method in
detail.

Alcohol production is a conventional industry, and also an industry that
consumes large quantity of energy and disposes large quantity of pollutants, of which
the environmental issue is a Long-standing one. As a trend, to manage the
environmental issue in alcohol industry with the idea of cleaner production makes
great sense. Therefore, Chinese government has drafted a provisional standard of
technology requirement on cleaner production in alcohol industry. However, up to the
present, there is no domestic research found on alcohol LCA at the enterprises’ level.

This thesis studies the LCA methodology, and then establishes the method of
cleaner production auditing based on LCA for alcohol distilleries in China. This thesis
also makes a LCA study of Xintai alcohol distillery of Taichang as a case study. In the
case study, the LCA software SimaPro is used. On life-cycle inventory analysis,
acidification, greenhouse, energy, eutrophication, human toxicity and photochemical
smog are made impact types associated with this study. CML 1992 v2.1 is used as an

impact assessment model in this study. In the characterization step, inventory result is
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ABSTRACT

processed. Analysis result is rate of contributions to environmental impacts of each
unit progress. On a comprehensive analysis of the characterization result, conclusions
are found: in the whole alcohol production system, waste mash solution from the
distillation process and air pollutants from coal-burning boilers have the largest
contribution to environment impacts. Besides, CO; from the fermentation process
also has large contribution to environmental impacts. Thus, key unit progresses are

identified, and consequently, 4 sets of projects for cleaner production are proposed.

Key Words: Life Cycle Assessment, Alcohol, Cleaner production, Cleaner

production audit, Software
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PR EXZEXER. HRHZmiER USES-LCA. ERETYIEN S
—Z%4; 2.0(USES2.0). USES-LCA Al T8 181 MU 6 N A HKSESNY,
ENRERTAERES R wAKP. K. T ERRH RN
LRRKESEN., BKESENE. RKUBRYESENE. BKRYESS
M. A SEEMAREN.

1.4.1.2 LCA fEE A RIFR R F0 S FH

[ gy xf 2 A fr ARE IR PR, T HERERETRE K L,
HEEIREEFROMREERKMZERE. A LT x40 RPN RHEL
P AN A, S TIEN LCA kAT TR

BANEAFEELEANPHRT LCA FRL L ESTBENHE. NREE
HERHE, FRT —EHKE™5H LCA RALERENAE, NMHTRITTIL
5 9 R BB M AL S 500 UL (5 Bh A b AR 7= (0 R B AR R TR B ol
HIEMEAPR., DUNRIRERIP ARG, IR TNENARLRERER,
WB L REE S, BHAGARD N 4 MR, FRIERERE R EE .
KiEg, KRS, BREHLURELEREIL S KREER,

MEHEAN (1998) PLRAH EIREREIHE HRESRTERUNEE K
WHIREEF

IR A (1998) PONGRT Ay BIHIVRHY 713 LCA RILFEKIE T
32 AR R R PR pn AL I AHP BUE 2 BVEXTRERR EK BT T B A RA
1 LCA W8 21 TREBR EK VBRI R S Fatm o

EHAEKFEN T AR E ZERE A A S IR AR VR BRI, i e
KE SRR E Tt ZE SR W MEHEAT T A Ay P B HE O P,

FIRAF R H T EPIE k5t LCA 5#EAFNESBRABT T 2R, I
HEREER LM (EPS) (T LCA MIRFI ST, BT T AN MR,



F1E R

FERRATW A E, LCA aMAMI. B ARK R R B i o e g 4
FERAN LCA R, #ETRBTUPET LCA HEFESIMER. BT
ARICRIFEERE N, PR R iR X A OB £ LCA AFHEEX.

AR ElE A, BRESR IS0 ZFIEFRHRHE, T 1999 451 2000 F4H
YHEH T GB/T24040— 1999( RS 1 A4y I BEITEMN BN SHEZE) & GB/T24041
—2000 (HEEE A G AN B 5 EE M E BT FEKRUE,
2002 4E 4 AHIRT GB/24042 (FRIEE T — 4 4y B HIEM — £ Ay B W)
GB—24043 (FFEEE T — 4 a4 A MIH — L ARy P

1.4.2 KT BERITUMARER

EEMEHLEHA LB REROFENER, H= 855t RS
BPEEH 60%. HIRWHAERH R RIS E A . R Rk
P, BRT R, FEEMNAREENGEMRE. R 2/3 A
WL, (BRAENTMBE—KIERAEFE, EREER BSR4 T4 F
R,

[ 20 40 80 A, AT E FREER IR EFF AR K,
XF R K — BB 00 MUK, HSE, ERETRERBGETRENRY
P RN B EE BT, B 1970 G HAaN, EFREREH
SRR B, EEHRET “HRBETR”, BEESESERSE
FFEE M. EPEMEERS FATEREFBRZRANGEN, EE—HKEE
A B KRR IR

EL TG B RS LU S B H B 0 R P R A A BERS (B K 5%) FIFEKE
FEFFN . 3B TR R DA IR SRR (B R B RR TR BN KB
R AR MAMAK S, BERARTIX 24% A% B i RSPURE
A EER . B Al E TR R P EER b 23, KBRS 1/3.

EEMTER R EERERE, FEUERKER . RELTR R R g,
L B2 3 R R B P R TR . ERSaEI R RK L
MR A AERA, R E S — KRR T E A 4Pk A2
BWMBALL; BSFEES. MR amEnsE, Rk, XM,
DDGS %, W&X AT Rk HRE > T EHmE I e M.
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F1E &g

BREBREESERZERAKREE KO RAZETENIRR . RIRET
BEBEE L2855, BV HEERESFRRRESRSESBEES N,
ER A TR RE, REEFE SV (EFEZER)1000 B BAFRTERE
LUARIE A T B EF IR, WIWNEI &L . B, REHEIL
EAEFMEAR EH TRAKIRR LIS REESEE. BTWH. B8, |
HHEEH CREELERE. PUR) BAE. RBAE. HEEICTREARME
RN, EREMLEE. TERENBUE. AERHNGEESH LT HHAERE
TADR S BN RFEPKFZERK, 247 RIRR 3 IR HREK,
RERERN “ZR” WA, MEEEFFERSE, WHER S EGY.

1.4.3 EREEFHAR

Hal, ESNREERKERES BRI A, EHAMERERE KEXR
MBS REEE, £rdBER a5, BIMERERET RSECRAKBES
KL, ik RS ES KBER SRR ATIE. 75, BINERI X
GEMAEZFELEMSEN. BFH. B2, QFH. EESERZH A
PR AR B . HART SR SR THE Tk, UBER. Wik
SRR E R RS G ERT LR RS R I A\ AT KK A B IR B
IR KR, UREVIRIKEFIME. BREZRH S SR EEEEY AR
RKIEFR R R B BB TR A TR, HEFRMEMENILREs 13 &4
A, CABGRER T ERE R A

PAECHA AN TR RARERRNEHARL . BT ENRRE T
TRESRETE RN EETFAKBRRBNERRE T EZE5REMEKE
FERELR DDGS TZMu#&. Bl #RTkHRE —Ke W2 HRAEREE
PR LERETRH TE., k. Hikg, NDOoeWREHNIRA.

1.4.4 NG

Bt B I B E ST S SRR RRIE UL, BATRIR.

(D) B TEM AP RT AR R Tt R4E G RN i RIE
RN, TX T LCA JERKITR, EREPELIELSY. P EERTRE,
B N EEfE S E SN R BORKIZERE |, PR T EAK LCA BAIMAIRE. EXd
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B1E ZiB

A LCA BRI TN EEPIBIFRLS], KX TERES SR, Wi
B LCA 75N B v A7 R BT 5 56 41«

() BREEA—MEARRATIL, BORNETR, RANRBEERSL, HAH
EENAREN. mMHEEARKNKRETER, EXERKEENTEES,
SEHEEE AT RIS R R E T H K RNRARE. BTESNERE~EER
DIRERM IR RR, FImE. MAME., BEFEEEK, KERUEXNA
EEAEFRE AW, EFE, ERRER, TREETIEARBEEER
MEEERER . FHit, FEOERETASENE —ENER. MEGEES
SEHBARRIFIN, BFFUE S P E E R R R RIS .

Zr LT, LCA fEA—MEHKMREETR, BHEBRMELMIGEEE
HRT, BAWABETES SRR MELERRR, EMRAGRLK Y
Wrig g A= B R AR BT %, R AWIMEEERRIIREFKT . B
W, BATE LB E AR E R EE O, BATEREA KA G BT,
AT X ] PAY T G A Ml R PR S5 B T AR SR SR ST o

1.5 AXHIHRABSFFARIRLE

1.5.1 FEWRAE

BT RS APhFEMRERE, UKERT LCA J7EERRBIT LN
BEFRAR, AN EGARRENAAVIANRE, ERNAEFK LCA
M4 SimaPro7.0. SimaPro7.0 £2—/N2IREH LCA RIF TR, mMEKEEHEN
XIZF (UNEP) Fifiz Leiden KZZIFEERIZEFL (CML) &1EF k. FARKMA
ISP A, BATERSESNEG RIS, ST A4 = B85 15 8 &
HARYE, 4FXT R AR USSR B TR, FIRXTR LCA 1 B AR 7 iRl
AR EE A= ML THRR, MM EE R IR AR .
KRS AT LS

(1) LCA HIBE B S H AL MR,

(2) LCA # 14 SimaPro7.0 i T{E [RERANNFH 75325

(3) EEEFEH TS LCA &6 ERITFR, BITHH LCA EAM
THIRMEEES AT &,
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F1E 4R

(4) LRBTHERET AXRHE], 1EH LCA B, MuER ki 4 ar F TP
frs B o, REAVSEREEEFRNER, HRESGEREEE" TR,

1.5.2 ¥AR®LE

ARBIEARBERNER 1.1 fiRs.

i 3 \ D) g F A\ D) (1 a
R AE 8 | st | wemEnas
l l bty
LCA HiSTA %R
l REER
BEYRELE | BETG
h 4
fERIALCA %i4aZH
EREE LCA T EEEETE T

BWEESAR. RIEBRRZH

B 1.1 AXHHE AL
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$2 8 A ER

£2E EaFARATHER

HPESERARNR - ANKANR 84, LR —HEER
KI5 R AR MAR A Lok BB, AN BEAR B RIXIBGFA I, X w2 HAlE
TAFAERNEFEAREBERET, MmN EaARRTHEEHE
K75 TP I R g, M BrRER TV AR LS. HEHZX—H
v, ERftR EERR SN SER T RFER RSB T % EXFHE
U, WA ERNMARELA, > REMRSHBREEREETRIF R
R BRI R A R ST LB T A

2.1 £ HEHEEN (LCA) Bt KR RHE ™

2.1.1 £ BTN BRR

Pt AT A 5RO 30 ZENHL, HEABBET 20 HE
60 F4L. 20 AT 60 FARZE 80 FHRAMIPRA ML ERT, GEIFTE
B HIA TR R —AMES, BREH — LB R C M BEIR M TR T
LA TR R IR &EREGE PPN bt B O R 2 F
K, 1969 4F, %R AR T REA SR B P BT A
RANEN RPN AR ES . S RET OF S A RIF T ed %
KA BEENE, HmxHERRER.

2. 1.2 £ REF M AEBAAR

20 th42 70 EREH, EFRE. B HAKHAMA R BT T ROH0 M
R B IV . 1975 EREEFIFRITA HARRF IR AR T T HIXE
A AT IR, BEARNEER RN RE SR HETIE, 5B (F
SRR AR A R & R AE A RN R 2 iR A A BB R BRI R s ) BP9, BEJE SR
[ Franklin th&RH “15 F—IREREHRB R LR ” MRS . X LHT A AR
AR A R R PR B B AR RUR
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F2E EHAMENER

BT S B A AR RS PR R AN B BRI N E
(REPA)”, #FEECABRSERIFE. 20 the 70 TR b O £ 5535
7] B8, iX— 4 REPA FIBRF S0 % A 668 2 B 5 vk BEE 20 tH4 70 AR
80 A MM AIRE AR FTY FE, PR F7E BB A —F3RE S
LR X—0 i REPA B E T EE AR FY - BEFMRMEERE. H
Ik, REPA 7795024 4 B PO BU4RTE

1984 4, % REPA AVEMAEK, WL “MEIREMALRE" A
TIHEHART —0A XEEMEER, ZFRE KRR T @ERE TSR
%, RERIRBRHIEFRARTE., ZERERNEL T — M EBSUR
FE. Fl—4, £H Little ARIRE T “AH{PEFEN L0 AMRE" NFRMRE,
HE, HEMKEA R TR ANES T MRS P 2 A 5 B k5t 44 A
PPN T T A RERIRTFR, XTFAI LCA X—H4isiE s T e e,

2. 1.3 KB EITEN BB IR A& BT HA

& XM 2RISR AN H @™ E, 2RFERPRIRIMNE, W
PR R RS R U R AT SATE IR, RENRIRSHIROS T
BRI, AR TG HRmRERRER, Lo AFIBREE S
JTRRE, RERE. FESHSCRID TR KBTI BB,
Tkl 7= & E P E %, EILERRESHSREMHTH B MAUESER
R, TR RANAABREERBREZ, SFMENRESHER
WA ER R G —1L .

1989 Far ZH K EE. MR SHFEAERRAR R FIARBOR, Bk
PR T A T 7 SR PR BRI T [ 7 RS BUR Y K B R A
HA B RARFA W EA AR, BIFTEN mEm AN SR RS
e A A A K T ISR AT VRO, RN T X Ay R A VR
W HIBE A T E B AR E AT AR AL .

2. 1. 4 £ EEITEM B FRERR Y

1990 “FHERMIEFHEZSNE¥S (SETAC) BREFREF THF £4
R M ERFT S, HIRIERT “EaATEN” KBS, 1992 ELUE,
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F2 8 EaAMER

Uk EHEHFEHENNE LSRR E, ARAH LT ERXNERXBFMRLT
MERIAEA, St LCA FRETEHEANMHRT/EELE B XS, BX K
ROBBREEBETIES, [ LCAETKERKE. 1993 4 SETAC HR T —&H
MRS “EaAETNRE—LRIRE " GRS A0 AP R
BT —NEEEARNESR, BAEGEIHFN AERHRESH— N EFEm,

BTN 1990 Fl8, R=ZFART “WEZRYBRARR", ZHR
HIKBRR , JOH 2 1992 F AR B AR &4 7= i A A RAAVRNY 7, BE 8 T SETAC
JERIEHB BB IER . ZHRES KRN Tolkdk, FEEEETLL
RE#RENS, NEREEGABFNEER. BEI1EERME T —FRiE.

1993 EEEEFFERPR (EPA) ZHEAR BRI HELBE (Risk
Reduction Engineering Laboratory) #4T T 47 FIAE R IR, HRT (£
RN —E R REN 5368, W REHMTE T 4 & FE S
HIZEARHESE, 1995 £ EPA XHRT (EmBASSTRETNIEE), (Eah
SRR PP BESAHESR. CBRIEAFVERIAY, X LEERA A A R B VPOY B 5
HT—2rKE, AR ENL RN 2T,

25t 20 LERER, FEEFEFREFEZSMEFSTER AR IR
BAHT, LT AECHEFRECTE T EESE. 1997 FHFwRHE

PAHEH 19014040 FrvfE (FREEE - IV - IR SHESRY. 1999 FHEH
1S014041 (B HE- Lo AP N- B 5EENEE, BRI, HMAMHEX
FRUELN 1SO14042 (IF S8 3 -4 oy B HA VP -2 Ay A AR P4 ). 1SO14043 (3R
EEE-E G AN -E G R ERR) CERENFEZ P,

o E st A BRI O TERBCAER, T 1999 F 2000 FEAGHEL T
GB/T24040-1999 (FEEHE A ar A EAVPO R N SHESRY K GB/T24041-2000 (3
BEEEGEEIN BEARSTEENTE, BRI ERXRHE, 2002 FAR%HE
T GB/T24042-2002 (FFEEHEMAHITM Ea ABEZmTENY K
GB/T24043-2002 (SR 3 A an I HVPO A dn R AR ) S K hnvE.

2.1.6 ING5

A AR (LCA) MMV HERRTBIE. HERDMBR, BIRFIH
BERHEE AL SR BT, &7 30 BEMERRE. RECLENCATHE
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F2E AR ER

BERAMIAR, mAEs BTN QRS AR R, A SU Bk
B Bk, ARy AV Aok RO PR ST E BT T K S S B B S R
563 M AW B HTA &

2.2 4 EETM (LCA) IBiDHESS

2. 2.1 BRI (LCA) FIEX 54 %

2.2.1.1 LCABIENX

BRT, AN R BRREN, B, Ak — s 7E
% BRI EERE —BHAR, .

1) SETAC Hi5E X2 £y RPN 2 — Pt 7= S 72 LR 35 5 AR 3 s
BT I E R, eRE N REEFY R A UL R B s A i 31 8 B i sk
ITHERABURIHEITH . HEWET M BRERYAA, UREDHBT7H
BRI, FRUEERRZWAONSULRNARAZHE, XM RET
FEih . ERRRESIMEAE G AR, GERMEHER ST, R ElEER
FAE; FEaiEH. BRBMEY; EYRTANRLRDFE,

2) EEFRRHEN: 5t BBV NERF KB REMETTE, BRLHTHK
5% B W PR YA M BR 45 R ART — B = BN 28338 30 BT 7 SR 075 B HE TSR B3R
R AT A 77

3) £H M AFRKEN: ENFESIMT, LEBENZ2ELMENRERER
P E AR, KB BE R R %S

4) Procter & Gamble AR HIEX: E7xr= MHliE R X 5= MM BB
LR P T E R A AR T ENSE, EFRIENEHSHAZE RS
AMENERTE;

5) E#r GB/T24040—1999 (ISO14040—1997): XTE—AF=REALK LS
PEIA S R TERE R WA R AT .

KX LS TSR, I LCA Rid A xd —Fir= i R LAY, £ TE.
AR RRURER AL R ARE T AL TR, SFEMBMRE. T, 4
. Bk 2. HRMEAURRLLGES, #ITRENRELHNINS
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28 AaARTER

.
2.2.1.2 LCA 93

LCA #HBHBEARERER A =2K:

() BESR LCA (BiFr & AHBA): ME\EAFREY, BELEHIFEE
AHTHEIREEE . Bk, EAEENTHRHHAREEKE, BHD
RN AR R L= AR B e 7y T LA RR LS.

(2) FLBYEE AR LCA: B R AT A A, B4R FEAT HLriE,
FlafEFE SR (BEHBUER). AR ERBRES~EA, FEEE
BERHERE. BEREEW. £ RS LCA PR, FNAHIFMER
RIRTEEME M. HFRE RS TN A SFIFHMAEREBRERRE TS

(3) AR LCA: H#E 15014040 FrEKK B WAMTEERE. BRI, &
i S R A 4 AN B, FRHTAMAR. BMEFH (MERH. 4
BRI EHMBERANIEES.

KRR BT R R ARG, PR E KA RS £ R,
RO A TRl A= 3077, AES TP, SN E S 0 4R LCA.

2.2.2 LOA By A4 &M

2.2.2.1 HEERES
HEEWERTTHFERENTEARTENE ST, REUENHERTH™ &%
R B WP SRR LR E R, R ER~RR. BB
EEUMER G, BESHENESEANATRARBREER, IREFUNER
HE.
2.2.2.2 “NEEINE"
A RPN R SR AR EMEHIRE. M. &7 . 5.
T Fe A0 [E] DA K B R A 3R A 6 L R BREE S T B A AT AR
2.2.2.3 TN EMMEEMNAZE

o FEVE SRR 4 AT M EBRAT M e A A A S M B IR R, B
BeRA . LS RS RE, &5 USRI R R R EAT A ST
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F2E¥ EaAHHER

TR A A PP B RAAE SRR . AR BRI ST
Gz A

2.2.2.4 R, EEW

Lo AP AR A B 5 R B R RBUT A EEN E G AT e —
NEFPRRETA REHEE. RAVRTEFR IR EREm, 8RN
X SEEE B R AE F DA R BRI M B, PHRAE BB
ML .
2.2.2.5 FHEUEIFMNER

Ao FEIEI S R B, M. e, BHEZ. B 5% &
A% REEEHRIMR, NASTEAR, JEAEAR, FEEA. TREEAR,
TEHARE, ENEEES TEHEERENFE, El, EAHEdt 2R
. AWHEES R, B, SRS RS, v N HARPEARR G,

2.2.3 EwATMERREFFHEA

LCA EES LB ZNA. EREETFE, FEFRMER: ©

(1) TEBMRIR, LCA T2 T Byl F L AT JL 77 T A BORAN o &

@ MR MIBOK: i, FAH LCA ik, HEMERL 7= ks
I SEBOK, BNaR e RIWBUK.

© BMEEBUR: RMLETA—FRRIOE~SRE, Kb, Bt
REYAL. B, LCA THTMARYLELR, EERERYLETE,
HERE—EiRl. EERBOEHIZET @, WEEZKRXM LCA, MR+
R, B RAMEEE. PVC EEFREMEKFREEW, HBHIEMREK.

@ —MAmE R TEMSROBOR: ERH, BKERAERE “BRMER%”
IR R T LCA HIZRMAA TIELHINA; LRI BUT 1993 FAEH RE,
ARIBEIRBE SR BRI REA RAERL, ARS8 R/ MR A LCA 77
FEH. FIRBIFAENEF—N S, MR Tx LCA MEK, #Ei,
IR T 3 SERHIR], ST 10 PP R RUHAT T A dr AISIVROY .

(2) FEWERIR, LCA EZER T 7 &K LB Bk LA K 7= d i A SR v
B, AR ERES ST RMTEN BRSEEFEER, DMEN™RIEAD
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%2 E AR ER

H A RIAIR D ST B0, B RS S — A B W R i A = R 7
7%

RIBREE SN R BRI, LCA BLEUT AT ERESRK
e,

(1) HEEH T

v A 7 B R A B A P R 45 S AT TR VS S A BT R AS, LR
(BT B R A P (7 AR A VAR T U R R A
(IR L — A7 BE A=A 0 B 38t 7 R DUR > B R R . LCA 15— FEF
B4 TR FIBm A= aih, W OUREE 2T b A r= i 78 R 2 1 i
CERMES ) AT (FCRERYHESY) 7= Had RS
Wi, HHEERRE, BEERTE.

Q) PR T LRSS SR T

4o R R AW R T R T RER FHEEEEHNER, £
75T, LCA A LMER B BRI HRAZ —.

() WEIEFE SRR E R

iR B AR B B AR, B LCA BREENAZ —. B
TEFESFRMEF S, ROLESSEMEGAPNRERE, AEEREX
B V5 e 7= A

@) EYE R AEER S

7 LCA £l L, SHEVRENRETE, SITEDEROBEREE (I
e 2Rk, BRFSEERS) , WHENEQEPEHE. # EaH
MR, ATUMESEY N REAMERE, WRE—eRE L E T HERE N
(IR o

(5) DRI v A 7 ST — A 2 Tl I I B 4 RN (T30 I i

EATVENEEEHER: BX P& AR TaEERNAEY, FhE
PR, SR STILE X PR R B A A IR S e (R B/ ME. LCA 1 T4 18
fR R R A AT R, MR SRR (BTA), TR% M
SREURIPE B (DLREIFE R YD MLE (BT, BBTH. SMEaER,
o B 3 YRR FE TS TS 2 R IR S, R AT U B AT AR A T
R R BR RN E k.
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F2E EafMHER

2. 2.4 xBTS (LCA) BIFIARIESR

1993 4, HIEHEYMFEFS (SETAC) 7 “Ha A N E—-:HTE
FE 7 ol A B VR B A S5 R 3 4 DO AN B HLBR R B8R4, BD BARFIVEE
f¥1%4 %€ (Goal ands cope definition). ¥& #.43 #T(Inventory analysis). &1k (Impact
assessment) #1252 WA (Improvement assessment) 7710 33X PUAN B BEAR B JhS7,
WAHEBR. LE 2.1,

HEFN

\

RUOTFR

RES
B 2.1 £ FFN HRHESE (SETAC, 1993)

7E 1997 FEUAT R 1S014040 drvEF, A R PRy 9 H FEH
HITARE, &R, PR RIS AR I PP, 1SO ST SETAC HE4RH—
ANEEREEEE T RERNHER, FERGNT Ea SRR, Sir=4
HAEBRN DR, WE 22 fiR, BhaikR®aEmE RN, B
EOHAT 5 RERE, CURILSU TR E S MR RIS

ewhEENEE |,
g
{ ! R
BB ” >
&
h 4
A ’ >

B 2.2 A4n AHAVEUNHESR (IS0, 1997)
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$2E Aa AR ER
2.2.4.1 BiRSTEEMHBE

RETNEFANESR. NSAREURARENFENER, FEFNER
KEX, FHEBIHEBRRERRTGE, BB RERE N BFNHE.
B &M URE REBERMBHEMHE, XREGATTNE D, R
AL FHIEN R EENFNDY, EHEEWBBEMNMIN TERFMRLN
MRERHKWRE, E2SSRSERNER. BRAERMHE FEZE8FKE M,
. ST, RELR . FHERE.

(1) R E/K

WRERNLFHABEANAERE, #TZIMAREHURERERNSR,
BIAFSL4 R TUEAT RN S GRREGRINEZE). LCA BB ZXHFER
B R R R AT, DUERB AU MR RANGER. R LCA
FER BB AT AT, HEMW R LBRERLANABRBU TR Rt
B25W, b 2RAEF, RESRFREITEHIT LCA, F{ERREE
St AT R R BE TR NS DS R AR N RTIR T, S I

Q)4 A R EA VRO YE

fEE A a AP RS, RS B IR RRERTEN L
I L sl st R R, Ea AT RHERERREN, BN, BXE
KEF B2 E R B TRENEG RPN . RN KR REEN T A4
FEHRVE R IR R I E K. N R B E A o REN TR
KIS, UMREFRMT E. WEMERBESZHM, HELUEN T E R
MR ER, EaAMTIN EEAEIRAA. BHRNARLR.

ER A S BN R E B R, W 5E 00 B R BRIR P o B Th BE BRI 7= 1t
B IEE . DhEERM X RARLMLDIRNERE, BEHE M A EIEH
DA UL TS B A A bR SR IR . AR R R AAT L, IR A ARRI 6
Thieshr, ASHRHM.

ThES AL E T BALIX Lk B ThREROZERE, ThEs BBAL M SRR FIRY B KA
TEEMR. DR p EEE AR IREERER N LG — i BRM AN H
Eue, BHAEHH. TNEREE. BHRRESETRARGT, LR —
ANIhESBAL I ThRE R B R B, BHREARGERZNRANML,
R IA] I H B U T RIRERZhAE,  LUAR (R T RE S0 A ot I i ZEHE R ) FE 3K
LAEAL.
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$2E EaAMER

HERAUT, REREZEAANGEEURARN AL, EHARKLT,
BRGNS, AR PR AERER. BEFZHELT,
KA EKE, FREBEEREATRIESEOTR. RNRRLELRN L
SR ELEWT 5 I R L B A R SRR, FF g R I £k B A S R AT AL R
FERE, AN 2 9 B AL AR L3 5 1A S50 3 i AN KO0 AR L TV AB 3808 T2
M R E MRS .

REMR, LCA AFHIEREFNIAN. A, &R, BEXFAAS R
BHFEERKEMN. Fit, UREENIRES LCA BNMAYE. £F%
TROLT, BEEMTRRERE, CEEMHTEBCROER L3 LRy e M &
GEAFMLMES . B 23 b= S e ER AR R AR T X RE,

WA 4% it
B
AR
R B B
R -
e/ R AR » EREY
BAR —— » P
Iyl
T
RARE o Hftsn

B 2.3 LCA RGN WH X AE

HT A H LCA K B M2 T SV HEE LSRR, ECLFEdFR
NZERAWH, LCA FERSESNVHNKERS, RINERBE~EA TR
HARERAHERI, B, WBERESTFESEEF, TS
RIPABGF AN BT HE A B 24 T —RNOERETRS, JFE)
IR BRRILT
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F2E Ea A ER

73 Ty
A uel
LR — = Sk — R
Lﬁ\g{' ] Y ‘ — o &7}(,
v S | EE
e - RBE
=1 \
—> RRETE

B2 4 —BMEREFREIMA. MEREREUR
2.2.4.2 FRSH

A £y I #3520 T (Life cycle Inventory, LCI)ALHE 4 SEURE 2 AR AT B BIXT
FimsRrE, EEA LR —BXTIMAREMMANBLBEESR. B
PRRTEE G, BE A B 87 AT Ay A RE AT, AR AR A
XE—MEMHRRENIMIRAEREERN A ZE. TEARE. SERE. A
WERSGIHR. HE. BEERK. S0RSHEREXRBEH R,

EEA N EERSRERAYREE R . FRARKTA R EIRE A
BN, MEXNMEEPHEMAERRIFETRYR (BFEES. BK. E
IR R FE) R HAFRIS R YD) 1E % . BRI S i 2 R 3 A A A R Xt
feB 5 EME EE R AT ISR AR EMELEECY. ZaRF TR
BB AL FEHE, BUEATBIAOIREL. #lEM T, B8 A0 A R4 R LL
T R PR FE AL BR A TUANEY B . B 2.5 LR — AN e R LCA V& B HiE
JFo
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%28 AaANENER

BRySTEERwE

A

BRPORAES
i BHEWSERR

— HECGRIEIRIR SR

BIERMIR

WIRBIREIE

4

BARRITRIA

v ERRARRE

BRSHTERMRE | SESBIEA

y BRTHREMRUAGEE
18 S5Thic B TRIKIE

BRI D RIARIEIE
BERSH

ZRAEES
RII RO

TERROE S
B 2.5 HBESHEFEAE (IS0, 1998)

(1) LCT 35 HIBCSEFIHA A

— MR RETRIMZLE S NEYE: ARSIERE B, HEuRrk
WAFE, BB mENTE RS, B — MR AER. JERE BREE
X RE B 5 4 R RS TR AR M .

FEBATER R T RIBISE — P st BB R E B ok LR EEMA A HU5 5
BRERL—MEERT, UEATHREHENEEREFTELZ KNEZ . B
R R BhriCHaE T MR M RN TR EE.
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F2E EaBEER
R 2.1 HEFE BRI IR

3iH WA
BERER R VERHER B AT RL RN BEIR B | 7K BEIRTH A SUIEHEL
FEl B S R B
B kiR AIERI LT BRI
HERRY 2PN ENARI BRI BE
EPN AR WE: BN BT ARt

AERG T SR R 1 7 5 LA L
o HITWEE. &R EMR T Bir, R RAEREAY, BITE
iR, BE SR R R E. FEEDE e RIE SRR
Wt b, —BAEB A= REE, BEENEN LR AE T
8 FHIEWERE A % 7ot #2 (unit process). X4 B G FEE i A (6] /SR Py 4k
HRBHLRKRET R, AWK IMERSE; S RAN5H 0T R%H
.
o IHAMmABRSITEIEEMMINE. Fla: Ecoinvent 5.
® UHRER
(2) ¥ LB F5 7R 2% (Data Quality Indicator) 5 F
HEWELUE, FESMBENTHE. o RETRRSFEERBUENH
Fi B R EAE A BME BRI, XRMEEARI TR RE B R T AEIE
Ko BEHAESTPREETHEMEBERMEEHERAESZEMER. £,
M e FEUE R E B AR BRI WA fE et 5 LCL B mES T &E
Ko Bt —PNEERFREERER LCI HE R RRENMERNES T 2K,
o “REME” M “HLBHE” RBEET.
FBT, $ARERA., FAELAEGZE. R RE ST R E X HE RETE R
ABHEER WM.
WREREEN—MEERER RSN EBURIETE, SIS TEE
FRERME T — Mt ERFIRREMUERENERE, TS HENE
MNETREITH, AR5 1. 20 3. 4. 5 & SEHERREEH T ENBE.
Nk 2.2 fizs:
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F2E Lo ER

R22 5SANEEREETSRERIER

BB 1 2 3 4 5
ETHNES | F2ETER | HX2ETFTHR | 2L EXIF | BRALT
CIE 4¢3 BMBEF | MEESET | ROKER | KM ¥
2 RAF RIENETH | ALLRIE 1
BHYERSA
B3 RIE

XETHEE | RETHEN | RETEE | RATHD | XBETD
Pt -2 MR | MRALEHN | KMREEQIN | IEEAAN | BHREXE

RMEER | BEAR BHEMMR | AENHE | RAORE
SRR
mrRMRE | DTF3E LT 6E LFI0F DFISEF A 8]
REWAK | FHEREBE | REAUE | XaTH2 | KEAH
AR | s REE, Frof | 7= &4 KK | EEHK
AHXEET | &
He

REFEHR | REFFAK | REFAK | HREATEAR, B | REMAX
HAMXNE |MAeWHI | TZLBAR | IZMEM | ARIZN | TEMR

LHBRE | MK, BRATR | B, BRER | B M, ER
Rl R4l RfHA RA
(3) LCI 45 RHIMRE

X LCI B4 RBAURIEIT AR B B S B n CA#Re, AR it & 50k
BN M ERMA . i R EE R N BUEE o R AT E 2, LOAR
ZRMAHEN . SERITETHBERT LG SR B FX T 5N
DIEE: RARMIGERMUKNERERS: RALFNHERENS: &
X R VRO AR I 2 A BT R IR B R BR A

HTHMARATEEASEER TR, & LCI IR R T AHZENE.
AT LCI KABZ 2 iR KX RAIER 7> A B THIE LCI 8RR
FEIATEE M .

a. M

BB ITRERT &5 LCT ATV, EBATHE —MHRENRANL S
BHOEEX AR R EM. £ LCI &, BRI THEREREE
KIEM: 2T, BREBENAERAE: SN~ R RERGREKAE
M RO HEREERRRRE.
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%28 Ea AN ER

BRI RERE R, L HMASEATN, aFENSHhE R
MER G R RAE MR N E S EA N EE RN, FEMRTE
H &8 . BRSO, RS SRES TR A B ER, BRI 6
FH: HRESBEBUESTARAGRZEEE N Ea AN REERE; HERXTH
RERGZT EEMFMATRE,; AAZRBEEITAIEZRTY A TTRE.
NFIE .

b. AHAE ST

AR ENRES: WEMBETEREILIRE; WEMEE T %K
RAEE;, BRTHME; BENIEMY. THEMTRARBESHEBASH
B E M T AR R 4 R AR e . HEA RN S5 A6 R
86, REEHEENEEFERBERNBBRAFEE. ©F B THANK
FFBRMMEENE, HEEDRERTFEEZNER.

AHEMTH—RE 3 FEBHE: MHEEAHEE. BELIEMRE
KBk, BRERNESFRRE AL,

2.2. 4.3 EIiEH

S PP R4 A R A A 18 B 0 & A I ) IR SEER R I R M AT R T
ERI, AMERAANY R RERXEX AT ERE W, XMP
MR EN AR RS M FEULEA T mE M. X2 LCA REENNE,
th 2 BRI, — KA IR 0 N =AM B 42 (Classification).
1L 4L (Characterization)F1 i€ & ¥4 (Valuation).

(1) 7+2&(Classification)

aEBTEMEL, BENTEE -SSR EmE R E—2K, —
R BT AR RERI . XTAESTE (BAS, M%) NEm., MRE G
A RHEER) MEWEIL=ZRE, EF—ETNFHFEZEFE, HELUARE
MR E T . A S I B BT A B PR R B DL R BT HE IR TS e 2 57 26
BERE, WENERET.

T 23 20T AR B % Fh v Rl 7 X IR B i R 42, B R A
L RGHE NSRBI =AM, BE TSR, £ XAFRKEH
KA, NiZREMEXKRERRE, XFEH R TR R X R f5R
SKIFEAT M. B4, —FEAER, FTRESRE AH EEMRER TR
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F2 8 AR ER

BN, WE 23, 2404,
R 23 EWRETFREDTRER SR

EHRIE H#Egm LE:3- 20
RV R 0] WHHER L
p AR ) ik fERfaE

BIFYIR EEFML HEN
BEYN REZHR by
REBAYR RERWIR [ fk

BRUEY ESI Bk

HEEY) Bt LA

E&EFY T HAEA RFfEE

1Y) RO AR K Hu R KR
AR B BRI FEIR

M AFEFRE) LB HEMEER
i AL

F 2.4 BEEWTREIAR
ER N EXRRRRM AR RMESTEM

AR RAER LR 12 PEER D (2 R 5%
AR IR A RERBIA e VAT 3 20
HR
RER A HUERF TR ERINE
FE] 44 B FE ) S KB 47 [A] Bt KEEERN
KRRE e e skror=-1 ¢ 3
KIBEEFRUL
COD # TSS

(2) ##fiE4k(Characterization)

FEAEAL RO & ST R A 8 RS R AU BUR T T E B, RHES
ST RBIE KGR BN AN R LW, BATERREZM, FLH
THERRE . 0  Br8 B8R 5 MO ARHE B Y iR B SR BRAE SR I “IR R B AR
BEBE”, DA RATVS Qe AR B A0S YN AT A “ IR R R J B Tk
FRAE A T/ B it — P HUR AT AR, FEEMREBEE AR Y. 1§
ERGR 45 R B AR IE AR

(3) &EALVFYr(Valuation)
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F2E AR ER

BN RHE A RIF MR ST /DS E, BRI KRS
KPR, SERFENZSE, BRIRRRTUINEE HERAN M ZmnaE, ¥
A0 TS o XK L AN ] ) 4% R A BR BE i ] 25 T AEXT A, DR RIS MR
matest, RREELRFEMLED, B CEMBHRERERITE T mKNZEN,
ARFEE BRI, ZREERZ LT Sk R EF 5 w026 5 2 18] 15 it
FRARENBRE, WEFETHHERMILENERM, BTN AER2
25| H % BRI ER 2T HR, 0 Bloemhof-Ruward (1995)2 % 4 7 B IR 2P
FE(AHP)YE AV T B Powell % (1996) JUl& I B BAT & VEAE A LR A R[]
WRAGKVAT TR, Hfhde SETAC FIR&EHHRB T UUBI AN AEEE L B
BAERTTE (MAUT). Em s (JAM). &M4FEES.

2.2.4 4 55 FHER

4 A R AR RE RARYE LCA 87 LN B ER LCL AR RIR IR, LAESIR 7 AR
ITER. ERLEE. BRAERE. REBICGHRS AN FIEBRNER.

SRR RSN SRS, B—, EET LCA B LCI#R
MR, BHARGUHERFHTRG. HE. BE. WWHAREER, Dkl
MR ERMAEESFERNAESR: £, EREHBANIALCA KMy
Ba LCI IRMENAR—MRENEF: £=, e EMMEE, &t
LCA B LCI AR MK AL BR R IE B LCA FHMIFEEER R MMBAR.

A A VRO R 8 B S ST 0 E AR AR B ORI AL T LCA B IIAESE,
i H AR B (LCL A LCIA)MRE TH R =R ALNE R . B 2.6 #R T 44 & 41
B 5 LCA MM B Z MIX R,
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F2 8 AR ER

0 EIRRF A1
,| Beoms %6 RS
ke '
1 JLEXR L 2 i
HER | | -=Euss
o| BB " 3 - WEERE p—
> | - —BHRE R
A - FERF R R
J - BB
» R — SRR
Y _ s
it RUARY =

&l 2.6 LCA BRBM B G H M BRXA

2.5 £ EAHEMERRETR

LCA FiECaMA— M ERE A, FRESKA S SHRIUEA
FEHREARMER . BERERDRBEEES . ESTUVRERL, (2
AR R M AR, N T BTE 1B B ) ST
HAR, LCABREPEENTRZ —. AT EMHIR A ERNE W RSK R,
R RAT RN AR .

HTEEESH IR AW SEEEE AN EEAR, RN tR2eEHERH
EEREERN . M LCA R —Meda AR e B8N ik, TR
MBS P ERNAR, MEGRREELESH R, EHibE4a
W SEREEE L AR IR, Bk, AENEERYE, 7L LCA A TE
PR, B LCA W76, Bl Er 5EE e 8RR, FFEM LCA
B, #E—BathdMETEL, BEGEETT REEE. SR AWIER
BB TR ISR . XA AEA.

31



% 3% LCA MAKY

H3IE LCANAHH

3.1 LCA S/ A& F0R H

BEA KL, BEMERRE, EEEBENNATR, tHENEAREANL
MR, EERREEBRERNO/ER. T LCA MR REIXERMEIEM
FR, WFIXEEETR BB, &5 LCA TIEFH—ABkaL, FAT,
LCA KA MEARTENUFTELRRAERNER. H TR ERE, £ LCA
ISR S T A

Mk EK B AR RO ER RPN TR, NATENEARET T B3
WA TF & . Fln, Boustead Model & 71 LCA THZ —, T EHIE
JEF KL 4000 AT, CEHTEMERNTS, THEERET S
NAZ, BiZKGREREZmIPLEE S . LCA Inventory Tool (i), Hi
BEERXRTHIE. SRdRRPHREHEFEN. ZTATVHTFRER™,
ELan s UKAR Y LCA 247, (BB AHREZMIPETI6E. EEK GaBi LCA, H
BAEEFEH 350 ME TZHHEER. Eco-Pro Giit) EEEESARM
BRI OeKo-Base (i) W24 %= BAEME A RE, BAEHE
VL ThEE, BERAEH TEZ M. Dutch SimaPro Tool W& % [ 145t 8 7% 7=
FxE. FFMAEF) Daimler-Benz & EHA Wi AR M~ R KE, ZTH
SEU B2 REHELWMIPEThEE. £ E NU/R 81§/ 7 Matrix approach
T ~FEIM Pre-LCA ¥R THEM LCA TH, FHEENRE, EREEE N
fe, TEIRKPEE ERKEANEWAR, THTER™.

F 50 LCA BB ER M-S, (R 4£ o R RE T IRBR AT ERIEN,
ERFMHRAHESITRENESNARETEEN, KNHAGENY AR
BAMER, g 318, T8 LSEENAEEMRR NS ZH—
At LCA B4+ SimaPro.
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%38 LCA N

£ 3.1 FES WA TG

L gL H S FRAE HERRT R

Boustead Boustead R | A ERE RSN, BURER
Gtwm, WHEHIT, X#H
Windows 1 DOS %%t

GaBi IPTS BE | EGERERSHREZWET
MR, BEEERTE 800 F4
JRAEEHE AR 10 M T %R

KCL-ECO | Finnish Paper Insr. #F= | o AR, TENA
T35 2 RBR B K i 48
KHEMERE =TS
r

LCAIT Chalmers industry W | EaAMERS T, FEXNE
W R UL R — L2
VI, MR, ARIKEIVEAT

PEMS PIRA RR#H | A A A RS B i 0 e R

: ., W FEMEAERE, B8,

BRI HE Y E %

TEAM Ecobalance EE | A AR R P R AR
AR, B8 216 ML
BIBE ST 10 K3F 32

Bee2.0 Building and Fire | XE | BRYEGFRAFEN

Research Laboratory
ATHENA | ATHENA Sustainable | &KX | 45t XB@HY#EITE
Materials Institute i B EAVEAY

3.2 SimaPro M LIEFE SN

SimaPro ¥ Hfif = Leiden X¥EHEFERE DL (CML) A RkEKE, IE
CR B F| SimaPro 7.0 R4 . B K FEAE TR B HERAE &K BR 2 E0E,
Har ANMA R WEGEATF RS, B FEXRTZHEEREEE RYW A
GhHE (BEPHESRE) HTXARR, BRI IRBWARELREZRETHE
A R AR KR, EReIE M AR SREE~ R, #im

IEEVRIHEE RO R A R RIS E K.
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38 LCANAHYH

ZHMT 1990 FEEEAMEN, HAMA B LMK (version 7.0), Hig—
KK, BREREEGRPZEPEN FEQER, BNERE BRI
WEHESE LM . SimaPro 8L T 7 £ & 5e ik 5 4 A B AR AN 77 S F 4R
FE, 40 Eco-indicator99. CML 1992 v2.1. Ecopoints 97 (CH) v2.1. EPS 2000 V2.1
%. BARBAMRE T UNEP KICH, 2RO NA. BHFARK
SimaPro {f8 LCABIRM TR, THEHMENENA T RRAN R R G,

3.2.1 B &AFEEM SimaPro

B LCA 153 LCA &7, X#En LI EIRELHE, 2/ SimaPro B
LCA H=MAFMER.

() FER, SATEHERIEAMERE, KBRS MR T8RO Ry
H, MAEHRHEROII6, HEEEMH R SRFEN LCA.

(2) AR, EHTEMA LCA £RETHTNER, ZHENFHEETFEER
AR

() A, EHTERERBRAKEM LI IR, & SimaPro A E|
HARAFRERE

FRERRF R T3 A E A FVE, BT LCA 44 A A sk i ik
R AEFEB, MR RIS e EE .

B3 SimaPro J5, RASERAFITH—NLRERE,

TR RS HIRE T E TR ENERAS RN — RS, fERE—
FIRFBRR R TR, EHE SimaPro FriBftUbrESEE, ERMA TREMRE.
B2 MWER HRmEBHE R AR, MMNE KT RERERSIAHA IR
H,

R 1 Sk 58— LCA B T/ER, SimaPro &F) M R A kL5 B
BT, AP RFEZBIE RN ERTU—S S5l B, Fi, BARKT
RARMEL B SR TEX.

3.2. 28 EEMH SimaPro

& 1 50T LUR I Bl — N AR A A EE. /W, 23RE
ZH %) SimaPro 5% KRR TH RERFE BR 7S s TARRIBH %, /R 7R 2 W M5
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3 E LCA N

%, AE RN T T SEBARIN L.
3.2.2.1 LCA %

—/NERE) LCA, 27 LCA JWAEP#TH (W~ 3.0 FiR), sl
$24L SimaPro "I ThEE.

#EA~ SimaPro (] LCA W4 & Hoxk @M, AP M mBEEE, i1
TEAH . A, AdrBER R - E R T, XERERTE
TR B IE R TR A LA LU BB AR . BRIBEAE TR, JRA10E F AL RS B B3
BEATHIGRTI B, DURIA: i F 31 (R s e B B S5 BATTI H A SR el K, R
JRAEET SIS B AT RE— P i . MBI mE TG, TEREEENE
it

— . T S S S S e - - — e e e S
__ LCA Explorer E]B
Wizards - Processes Name Unit
- Material {Cattie feed from cormn kg New
Goal and scope - Agricuttural
- Animal production
Animal foods
Plant production Yiew
+ Chemicals
Inventory
LLLLLt - + Bectronics Copy
+ Fuels
+ Class
+ Metals
Minerals Used by
Others
_Impact assessmert + Paper+ Board v Show DG
+ Plastics specifications
+ Wood
Interpretation + Energy (<] D
+ Transport i . i )
. - Time period ) Substitution allocation
+ Processing N
’_'______General caln -4 JTec:r:oiogy ) Cut-off rules
+ Vaste scenario o R et US
+ VWaste treatment G IRDTOSIERROeSS: (@ System bourdary
o Muttiple output allocation ) Boundary with nature
Production of starch (86% dry matter) from corn including the drying of
41 kg of the corn, the extraction of the starch and the drying of the
starch. From 1018 kg corn 1000 kg of different products (86% dry
metter) is derived: 610 kg starch, 23 .8 kg cattle feed, 85 kg shoots, 67 kg
ID’“—"”’ = ""’"‘|E[ protein. Allocations are based on the different amourts of products. Data
333 items 1 item selected

Bl 3.1 SimaPro (¥ LCA 31 %4 pe

LCA JIWSHALMAEE 7 Ea Rl B P AT a8, W5
5 ARG} Goal and scope

(1) #R HARRE

SMAE IR (Description) 1, ZARIISCAHE, H¥k
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# 3% LCA NHBM:

Hidk LCA {7 F RIS, 309 P2 (Libraries) F SR A AR MESOR URAD 5 F0 WA
ik B BB 4 1F(DQI Requirement) [z Bt & Fh &R 5 H v FIVE A ITACFEE .

(2) “SmARER : !

Wit X —H 4, A LI &ML 2 (Processes) FIf= |
S A :
WA BRicsh, BBIERSE IR (System descriptions) System descriptions
FR FEY) 2 B (Waste types). | Waste lypes

(3) SmiTH -

X — A S IR AT BRI ik, Hi% | Impact assessment |
iR, FATLLE XA R RN, TRANT | Msiee
BB EE AL | fopes

(&) ‘b BRI

N TRBEERAEN, RO AR,
FRERIGRMETYE, TR AR R |
R4 T |

(5)  HASmALR | A

X—EAAELIMSE. JRRENE. Wis P
PR BRrEEH. AIRIE A ST 4. | Dolvedag

substances

%hteiet
" interpretation
Document Links

o RS W LARHEE L AR D FAH M SR L i e
o WRAMAHE LCA iAW KB v Units
® FTERAAE L REHXE T U, Quantities

Images

3.2.2.2 WIANFRIBHEEE

£ FIRTE B ST B O R AL — MR R — M E R B A & A
RISFEHLFES . SimaPro AIHUE 45 M 65 P A R M B AR =K

(1) e (Processes), MRMHIMEBN, AEZMAEEL, FEMNR

(2) b LB B (Product stages), NEFHIERFR, ERMR™HMER
A& B B

5 7= G AR A B B A AR 502 SimaPro J (IARAE, X5 & AT LUK 1R
AR dn A a R R
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3% LCA MHRMY

3.2.2.3 151%2 (Processes)

SimaPro " ) — AL FE T LUELE T S

(1) R85 £0E (Environmental and social flows): BS. BK. FEHE
F£9); A FTACRIHEEY, IR AR AR AR,

(2) 23 (Economic flows): M AR A MY FGR; WHR (7
SimaPro HIE/7 ) HHTIREAE GnisKaE. ®EE) KNEFY: "L
BERATRE X RREN—NMERTE, Bl KRG KT,

(3) CAHiik(Documentation): & —LERKEFER, WA, 1EE. Hil.
MERBRAR: BIRRERRREE; REfHiE.

(4) ZH(Parameters): B RIFFEN.

AR AT CAZE SO R R 51 il & B B AR . B RIRE AR 2 18] AT
DAHARE R VA B R MR 4540, XMW IEE R IIRPEN, X
B —AMT RS R M EETT L B3RS, B ERERNEIRS
R R L AR 2 ). Bl 3.2 gk r=d i, LA S RE B AR
RE—, FMBTRGER WA aRREHE.

s —————tc

_____ WaE~

( @) ................... I ................. 5y - *“:
IEEEE RN
| |

BR[| e B

2 7 s s -
e B0 AR AR R A A b B

Kl 3. 2 RRERLT IR RAE — B R R 4 R S

AR IR R AR A - E R P IR T A2, T AR — AL B
LS REA B RS

I RE B 7= b A iy A B B AR T ARL B O T U P 28 B 1 BRE RPIR G5 1R
o M SRREGMHARZAET, ENS5EAERE, RRPLE TR
AT DFZE R I N K TSR AFESANAEREI—R, RZUREL
FIEER SR IREL

37



35 LCA MM

[
== 11| ' , _
12w oMM 65T M) 01534
T T e j00mRs
[ 1 | |
Veatauee 520 W EEn u -, oonymmn | |acteimos % ot
L]

WHEATY, AARHEASREESAETHIRED, RITTLGES g
FHE RS B R R, SRR R ERE R, XAk, AP
14 P ) 09 B o+ BT B P . T P T DA oy 2 TR S A AR I

K 3.3 SimaPro MK ~EE

%, CASEIEERRIILE.

3.2. 2. 4 FE A B HAM B (Product stages)
LA A R B R RO A A . FRARFAENSE. 88—

AP B M TR, filn, —H=REE kg ME, HSHRMEKAEN
AR, BEN kg, —L7= BB T LU ALK S BT BORTRR .
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33 LCA N4t

Input/output | Parameters | __,--,-; Name of the assembly
Name R —nTa-a 5 : ——H
- . 1 Itlustration(optional), can
glass jar (screering) i 1
— be displayed in tree or
g !
& network
Status T o R — e i { Status field
IMaterizls/Asserrblies Amount Urit UISIHoUnon SO=Z 0T 2 SIviir
(3ass, virgin S demo ‘0 ¥ Unieined
Paper, wood-contaning, LW, at regional staragelt)3 0 Uniefined
NaCH (100%) 03 4 | Add matenals and sub
(insert line here) = assemblies here
Processes Amount Urit
Transport, lorry 28¢CH 3 demc o0 kekm Uniefined
Haat gas B250 03 N Undefned
{Insert line here) t—
"-—-_+ Add processes here
4 ] 55

Bl 3.4 AT L, A AR B

SimaPro 17 LA™ Ay AR B, AR # A4

(1) %EE(Assemblies)

A5 BRI, DREF, SRR, AR L
AR TR E X

(2) Har FEA(Life cycles), J&F L= MBE, SN B R LH B0 I H
3O, HRERSRE, WEEEMMER: ERYRR: B A R,

ANy AT DUE B AR IR AR A FIEA, 2 AN A AR A R A A
PRI, o RAEXME S

(3) % &% 5t(Disposal scenarios), &% A ARBE WIS E, &EH
T4 B SRR R ECE R E RS . EATRIETE 2 ORI 6 AL AR
B R M & HHE X, BlasE. Y. mARAHE.
PR sk 7 AT AR B B A 4 L RN 100%.

T AR, SimaPro tBH R YR IR P45 S, IRAWA LY
FRRER, MIE~mR. B, B AIE AR A AT LU R B 85
“F PRV S PRI AR HH o SF R HE A
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#3E LCA MABY

(4) JREN. 4> f#(Disassemblies), A= MEREEHRE . BRI ZTHE
S, SRS REREERSHE: SR RAFTITFELRE; FEER Y
(1 B B A0 F AR R Zh A

(5) EHEF H(Reuse), BIEERARAAHELFARMELRE.

ERMEmEER §

Piihnseen FE1HR

EE SRR ER
NEEFRD
v
23 3k EPRR A8
W™ —
it

B 3.5 FEHEGANAEE

B 3.5 AEENKAm ARERE, TinRafKAaRSHBRRERE0A
KA B (Product stages); M HERARILFE (Processes), W LEFTR, — 4w
JISAT] L+
o —NEFHE;

o — N EEMERMEE (I hHEHE%);
o —ABEBAMMAEREERAY, FlInmIkmEB A, XM R &

AR — B A AR, UEAEMNER. FRANFENE,
o KFMFERR
® [iindar A,

SimaPro A LA B34 i d M B B ERAF AT UERREBK
AR REIE, FEESESF RN BRICRRE S EHITER.
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3 E LCA M

3.2.2.5 EEMES (Waste scenarios) FIFEE = (Disposal scenarios) B
£l

ML B A A B, ARG AR R B, B SR
MEFRRAL S, B AR T AE. SimaPro B4t T —F 521 T H A= i
Ay IR ARB . KREBW LCA THEFRDW & T~ HiX—BrE, ARt
PRI, RS R YA B AR S B RN

KFAEmAHRBERARBRE, ABRAMRETERMN R —T, H Waste
scenarios 1 Disposal scenarios. 7L SimaPro ¥, Ef1ZE X5, XATLT:
Waste scenarios & §5-5 ¥R MM AHCERAE L2, Bl S AR S IFHIE B Al T
£ Waste scenarios ', X T—N= i@l 8 4 i 5 A R B 200 1 s BANEEER
¥, RAXTYFHEE; 1 Disposal scenarios /2455 ™ f A X EAE L 7,
7 SRR K AR B, PRI s T SR HY A A T AR K

AT B F A A, BATRT CLCASE R R [P R A . i A R
BB M R RS, BATIWT LAA] Waste scenarios #EAT R 10T [RIACRI B B
Boem i E LR A AR, SRR IR, &AM BUA Disposal
scenarios HEATHI . FHIMETT, ASCE M AR RAT B =

(1) K #5955 5t (Waste scenarios)

7F Waste scenarios 97, [E4)¥i(Waste stream)# 5> AR K i) 2K R, 8K
JFIRFFPHIUAT R TRy, B MEEA R KR eSS AT, L
WHA SR, ke AR, HEEAE.

Products
Unit Category Comment
kg Municipal
Inputs
Known inputs from technosphere (materialsfuels)
Name Amount Unit Distribution SD"2 or 2*SD Min Max Commen
(insert ine here)
Known inputs from technosphere (electricity/heat)
Name Amourt Und Distribution SD/2 or 2*SD Min Max Commen
(insert ine here)
Output:
Materials andior waste types separated from waste stream
Waste scenariofreatment Material / Waste type Percentage  Comment
(nsert line here)
Waste streams remaining after separation
Waste scenariofreatment Material / WashPercentage
(Insert ine here)

B 3.6 SimaPro H(HE YA FEEEE (Waste scenarios) ZaE A6
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A SCUATBUSE R A BI3E4T SimaPro R FF A AL B SR, A i A H
FHH— I RBANSRAEE, PR R A BRI O AR,
B AR IR R F YRR LA AR, BRI E AR, —HaHE
1, —EoRRLE.

MIRFPBRLER, SR RHRY, RFVAITRBS e T SRk
ST . HBRR ERFMRME RN, HImMEFHRE LK
sk, WK, H&HKE. 7 SimaPro ', AP ATULE CRR EFAMFE, I
DLUIMRLE Y R TR B 3.7 AT EK R EE, KT, HREFY
KA IR R A =M R ERR . SRR, SERREBRL. KA PVC,

ez Vs

T Y mmanss | omssis

.

(et

K 3.7 TR Waste scenario

RFED ISR PHR R E TS ARS . BUE 2kg MYR,
KRBT PVC, KAV SO%EHHER, MARBRIEN—FERFDLES K,
MEET kg FEFYHRN.

SINEFYRB A AR T, ERFENtBSEXMmEE. A2
FiE K PVC #EFH, DUIEATRER, mERE PVC XMEFWARE, ME
BRAEHE PVC AR XA K, HESERLETRMAL. BRTTE
B
(D FINESHEFYAER; ) FEFRERFYREBITRAYHE,
AR B4 R AN R R 43 B

DA _ESE — R iR LU BRI R, T0 EL SimaPro 30 #XFb ik, AT, ixXAf
M A 5 SRR P A R 2 IE BT S5 AR SR R A R R AL,
SR BRAF O BRI, BT RS HER M S S A, BT Rk
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THR% LCA B BIA1E B I E X
REDENEE, BRNESTE—SHHANEIES, FliniesE /ER
AR, SimaPro AVFELIX AN BT NEF. TEWEMREDLEE,
Wper=4£ T 1kWh 8, HEAGREANKRD . FEEBME, 7 SimaPro
#, Ecoinvent Ml ETH XM NMUEENMEA XM ARAZARYT KR, BIEe™
A A RS SR A R
(2) P mAbE % 5 (Disposal scenarios)
£ Disposal scenario ¥, KR MM E#H I8, HEA=ZMEHE: af~M
¥eyrE; b ERFA; o F M waste scenario IFATALEE (WRTATIA).
LA EALAT B R G A5, FRATTAT LAXS e fn B = ik
® fEEML S0%ME S EAHEIR . XEREXLEREIEHELINRFDHR
(waste scenario)f2/FH TR . ERFAYHRIEFD, HE—EWH, —
W AR RN 5 T, —5aRBUEER A K.
® fEENL 10%ME MR RE, FILMEEEELE W, & SimaPro #, {RA[LL
FEEFMACRDEX—MFE, HHFELLERKLRE (k. mT
) BESEIIX 10% A ER . SimaPro #EIX 10% M8 HEEE—1
PR A [l BB KEAT . 10%MEE R, £H RS 10%87™=

=
Ho

® T T 40%)E 2 ¥ kPR EIH . 7E SimaPro F, FEIEEMIE 2 FI AR EIE R
(disassembly record), k4l REVEIES AT, DURFITHIES LA
JE B AL BRI IF LA R E .
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v

MESIRERLL |

BHEFA [0

EE—TBAR )

e || mFRE
L o :z.‘ T 2

v v

B 3.8 HENFERRNEARER

K38 AEENMNAFERSEANEE. BPAUEH, ARIEFHALE
FERR, AARMLETR, SARRKISSHFRE, EEAM, SEHR
BEHFYAEN, REMEEP, FRXESBEARRNGES, HEHE 82
PR FER B Rk AT Eee A .

F A SimaPro M= A BRFHER, BUXN=RESFAE. FEHEE,
BATET DA = R A B R B AT IR R A Bl X St B IR TR 1E
IS SEBR BRI IE, AEERE, XBSERE SimaPro X T LCA H—Ji38 KK 2h
fEo
3.2.2.6 SimaPro {Ef/IN&

Bt bl BN, ST SimaPro FHE— =M LCA #2Y, TAInT LA
Wi R

B X —ANFE ISR (assembly) B B, A 4.

Bt BRI RS B R A SRR, W SRR

44



%3 & LCA NARH

REERT, LT SHAAGFEER, SimaPro & BRIFIXLEESR.

W BT B EC BT R B N H A A = R i R

& X —AME dn Bl (life cycle)fr B, FHFAZ 4.

Y AT O 5E BB B 5 XA i A B BRAHEK R o

MANEHERE, s, REMA, BTN F R xR 5HE KX
AN A AR BOAHEC R

G RN BB AR TR F Y4 E (waste scenario)dl /™= 5 # & (disposal
scenario) ¥ 5 MI4X#5 . Waste scenarios & — % Fid#2, disposal scenario t2&—
A Ay FIHAT B, T4 HiiA . Waste scenarios — & 5K F WAL I FEHEER,
XA 2B ARV ELEERET, 1 SimaPro SRTFIXFELR .

MARNMABAERREN, BATURL—MHRXT XL~ m4E
wRMER, 5 AR ERMEXA E R A A IR AR .

fF SimaPro #1, ELIMEE 5, dEEFRIR, ™R BRSHBE
BRMAXN LR AN, RFENGHIREmrBRPEANXE, maBR6k
W ERNS R R, EEFEERNAESPR, BT —MEE,

WLl BB, TATAT AR — AN B> s A K, T SimaPro
TP EMZEREWEM AL R T ER. BdEWE, LCA TIEERLUIE#
TR REaRNeR, @TURR—Za2.

3.2.2.7 SimaPro {EH#N7E: WKASXE

LCA W T{eth, WRHIEANIUR —BIHRERNEHERE, mHEBFALA
Ao RME. RAREBRNTFENERETHRIBEN Y i AR — R
ARSI . REWERIMTESY BEAHE<ENER, RNUSEILEH
DI R . RN LCA T/E, RRIREEREBFH. M SimaPro A
HIXFERTIEE, FTUEBA P T @A SRS miE . Rk, 48
MERER R BEREN, A MR RENKE. F— TR
BEELUTILAREN:

o FH: REFRFEMBEME, RIFEN IR REBL ML TIZHER

R
® A MR ASERERE. JH LIRS EBRESIRRR, ATLHEA—

IRASEE R, ST M HTT
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B WAETHNERE, HHIEESRE.

FEER: HE—DER, Er—Mrid, FURI IREFERE.
FFR: R —AER, HEFELMAKRETIET. KRB,
TR RRELTHH, TERER.

T RAPR B S 2B, S RS RS AR 208N KBE,
E—MERKAR, ETLURNSRE, BE.
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%48 ERAETREG AN T ENSE

F 45 BERESHESERENGEEE

9 2 SRR A TR R 7 L TP B S o SR B 016
A, B, RATE LTS E I AL AN, R,
XA ORR, 2RI LCA FHEA, R al iR B
RASHR 5 RFLH

4.1 Bl pFEFE™

4.1.1 FFEFHELSRRNER

4.1.1.1 HEEEFPES

1989 4, BAEEMEMRIBE KN EEHES” ST T X,

“VEEER—MHNOEMNRN B, R B BT (5T SRR R Ak
NATAEEERE. ARG S, DI MESBENRED AL RFE R .
—XTEFEERE, BERTAFEMENGEE, @KEEEME, BENERFEIN
HEMFEM, —X7 0, EXRED MR RG> e S0 BN 24 a
XHBERAPEN; —X RS, BERERERBMN I FRARMRS F .7

4.1.12 BEEHE X

BEAEREXHPEE T HERX:

—REHEEFHERS TR, FEEMEERE. BB R4
HEUR

“REBEFNEAFERENETE. MOV EE, RAREHHESR
B, BENRAKPRSRESRAER, BHRITAE, FIEYEDHBR
WEREZHANBIRSEH 2

ZRBEFEEFH TGRS E G, ELE R, 5 RER,
FF 1 39 V4 ok B 2 V5 G I 8

M RIEEE AR B R R AR, BEMLEFREFHE.
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B4 5 ERENE G AN TENERE

4.1.2 FEEFHEIT

NEFEE TR FAEES. Bk SIETRMEELTR 4 MM
Bl H# it BREEETNERN B WA EREITEEE Z AT
WREE I TR, BV, AR TSR BB H 7 BT R IE VP
W7, RNV STIE RO T RIBEAT B TMb A P AT B TR 5 R B 20 A AR, D
ANV 3T B TR AE PR AT 2 E R VPR, K BPRE. WS, "R
RIRK, BERADEIRIE. BELHBEIR, RaHHBRMEZE R0 K
VITHIXTE, BIETR, WOMPILGRYKTE, RRdVH R EERRE.
R, EEEH R HATIEE A M EE TR

4.1.3 BREREWAETEESEIT

Bal, RECHEHASERESAWTR TEEE S IE. BLEEE
WEAEH RS, AWARE T EME, K. SEMRENAHEE, BERTE
PR, 1R T AERE, B TERNFERNENE, B TIER
REHRA, RANKILTAWESR, A7 eEm. HEdWKEFdn. 3
B AR AR .

WREEEFH RO EARE). BIAR - TVRh—~ &L
R E SR~ AT~ 7 R~ FaEE L~ (RELE 4.
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F 4T ERETREGARTEN TIERTR

SR / | gemss
I BUBSHE 2 HEBEEAME ) § Sl /
3 BETMHY 4 FRERNE -7
Vi
¢ 7
) . /1 ks /
LOEAERAE 2 BONBER /2 ®itEa /
3. FHFERE 4 WESITES % 3 ERECER ;
5. REEEATERE /4 HpEEEERmE/  /
6. EHTTRE / ERNE ERAESTR
. i
o S e /
2 i 7 | EitEA /
3 BUMETEE / BARGTR |/
4 GiRERYEEE / 7
5. RETTRE/ ERNE / 7
- /1 RERETARNICE
——————y 2 BRI T8
1. EERE 2 HICEAR /3 PERPERE/ ERPE
3 EAE 4 AR > TR ES LS
5. BETNL/ ERHE /4 EREEeNEHEE
6 BEHICET/ ERPETENE / /
= S e / /
v 71 BB /
TSN /v As
L WATHEE 2 TRAER S 2 BEENTRESR
3 BIRETFE 4 ETEFER 7 /
5. RETREAE / /
v
I HAARTE Sl WEFEGTE S
2. ICRERMEE / B2 ENRE o 2 EEBARME S
3. RICTMLT / SRS EORE 7 RAGEL S
4 SR BECSR RN SN / /

/t . (=] =y I:_ ;:’
| EURESERER % & smEesma )
) BUREEEEL R A BEETRARE )
1 HEREEREEITE g
4 EEEREEERE

B 4. 1 A= H T — R
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45 ERETRER AN TENTRE

BEEFHIUTH—RAERY, HESVRETHESITES, HEL
ETRIES % 8, S M RNb AR PR RO R B SR, R R AR
R, NPAEREH o B A R, —RRANESRE. T ENREES.
UL EJLR BN AREE 2R HENR A" TERM BN ER, NHhE
HITER. —HME, FHNEARREENS RN T SRR, ALK
M LB ] B R, EAERTTERGIRMBASE AT, R, U ERES
WERANTTE, BETHREHRE. REHNGEDHRER AN, HE%
SEMVKEFRAREENZILZEBIEKR, WEET LTZRENTERIRA
HIRP IR KA. BB, TV v 7 LAE 2 B 74 07 T g h d — 2B i

4.2 ERFAIMEETR A LCA RIEX

LCA R —F%f 7= f 2 2 dn JA B BB A 7 i 2 A 0 58 R 5% R S M )
IR, MEEERE—MET ‘238" AEEEBRA I EEH
Hig. FLCAEA—FAT TR, WHEEZEFNEE, 2
BRIXSNSE M, B EBXA; RNTUSHEEESHITESEM TER
EVHFERE TS, RBFEEZRHEL, BMHSHEEFINEL. X
FERTLLRAMNEVE =9 IR, RIE LCA 24 a AR E RIS, M
SCRFETE L F IBT S A SE I

4.3 BRI A LCA AR A AL

4.3.1 iBHEE" LCA RYRTIRZFH S E =R

4.3.1.1 BTE&EMH

B R BT LN LCA BEAMARSM, ERFETHEANARER
AT R TSR SRR E FokbE, HMAHZ B R,
FI R BRA R S EE A, LHEMEMAEAMENNRE, AnEE
Y, RBEEELLEHBESE. £RE, KBEEERRLE] S Ex R
B, Heb, ERBUREE(EX. FF. RE)EERET R 75%, REERE
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$ 45 WRETRE G AR T ENEE

RS A= R BHE 15%, LAERRERELANK RS 4 IR R A KBRS Y 2% A
A, SRR SRS ETRN 3.5%KA . BT AR 3 B E R EE1T L,
R B S A R BRI RS AL Ak, S, CLTER BORURE 25 00 R R T R
A= R F BRI RN R
4.3.1.2 fERBEREESHE

G ERE AT T iEH REERE S RERR . REEEREIER . BT
Bk, EMAMERTAERBATER. ¥4 RIERF R H AR K
BERAER, EEBEEERTE K.

(1) 8 FURE R BB R RE SR AR EE L, e&FHEXK.
EF., KREZSHAEMORESEMRAEERY, 2%, B2 hEd
NEERE, P REBEER.

Q) MEBRHNABESTESEUSEETTEHENEREENER, 271
FRmEFRLE, EMEVMRIERTHE—PRBESER.

(3) IR R RBEE TR EER R L TR EREARE, &K
BWHERSHEE, XEoREERHER T URBESER, FERITER.

(4) W2EARBIEE TR T A ERR A MR AR, 245K
LT ISR, HAE RN

CH,=CH,+H,0— CH;CH,0H

WG R X5y R GERE K G, MEKEENREETE,
MIEER L, HEKEERLEFKESERRBEAT, BE 285—305C, 70
AMRAETER, WNREMMERERE .

TR A B TR R R R R A E AR .
4.3.1.3 EHRERIBBESIE

VER TUREH RSN, BRI SR SRR KRR, B RO K
R&G, @ RERENBELIES, REEHITKE, BERAEEI RS
¥, AATEZWT:

1. R ESARNER L, FRRHER, 220N, REERA

H7E. JLPFRBHIT MRATEXAGHEN, EEERS. RE I XA
TR PR, EHANERYLAT AT, TR RERI S TR RN RER,
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F 4B R RA G AR T ERERE

BETERHN, BDARERITHERRARR R, SHETESER.

2. AN LEFERMARE, SITHKER, EREME, hESHK
BEEMEMRE . FRAKEREL, 2REXRREEIHR, BTHEAERS
BB MR

3. WMIEHEL MG, B hEBEN T TR, f
BHEARKTENE, SILENNESHRERER N RBEERE, HEEREAA .
HEERZRE THAENMAEY, SELRENERIEPREAGURLIR/ES,
i, EREBAERERRTARENTE S E.

4 BRPRE: WRMABRRTRAMERE, ERBIRETHITEANE, £
BT, REEERNEVZERL, BEELBTREBARFSKERIEH
MK s, WARAREMZERAMRKE T ERRNEER., XEWF—
B B BERCE R A, 2 EE IR B, A TERAT CO2o

5. RIBRA ZRNEITEERRERE, ERERKEEBN, REFHERMN
REAKGS, BERBEYNFLRA. RERITRBBE A &H R
ok, BELHIRFREE, BEIEETFRENER, RNEIIE= DR,
EHRENTERE (BREBBRD Hk. ANL EEEARRA, RIERH,
FRAHH.

o-iER B g

FH > B > PR ¥ EE L
CO;,
E

B e ¢ pia

¢ A

EEE —

B 4.2 ek R EHEIER N T EREE
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F 45 BERET RS AN T ENLE

4.3.1. 4 EEENBEESIRE

BEEHATER, ERMNARETHES, 28RBHRNEIERL,
HE R E R B RN . KRBUE R T

BE 2 — F PE U 2 — bR R — R B —~ 21— AL T R

MEEEREBRRE S, THEEEIIRETYRKRERK, #om ™R
ML, Ko SRBMFERE, MABERITLAE, BERTEERETRE
Mo HERAHETIGCE, HEOLCEEFEERE. BRI, K. BENR
EFREFLRE.

KL R ABREAIIE, WEMER SR RSRHERE LR,
EHFAERA

X 7 i
v y v

mE [ RE [ RER AEW [  AE
W |

v

B

B 4.3 BEEREATERN L ERER

4.3.2 iBEdEAl LCA R ARIZTE

S FHAREBERBITUYAELZA” RS, X LCAMRBARAETEEE
XHER FURELFEE F R A, EEEMNRRY, MRAKNERFELE=H
AARZ A, CERSHMELREH.
4.3.2.1 LCA BRIFNSEE BY%8E (Goal and Scope Definition)

() BEY
Xt TE—I LCA Ki, HAEMZARBMNERLERN, BN LCA MEK®
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ETHREENRZARKAE, URBNHASEEREREK. X T4
FHKUL, LCARBMERDS: © @l PSS AW REEE# ot
T, AWKISEEE TEREREIF. © KEEABERE™H LCA %
R, AUUEA a0 ABAVEI E — B R .

(2) FRTEH

—RERT, BLCA BF-RAZLN, BEMRANEHEE"RHENM R
I, BIAEMERE, B4EM. £/, BERFAN—RFIERE. R, &I
IS R E AR DB AEF L, Eik, T iEEE~ ki,
NAMEEIE R CnEAMRBRIER. T, RN ERNRENLE) FTTUA
MACVEHRK TR E T, BAIIRH LCA RIBFRIEE A AR A£ 0
2, BRAkAr= T 2R 4 RSP .

FERFAREOE, ATRANTEHEHESLHTKNARE, ®HBNFE
K= TERERND AR AEF=RIT, UBANEF S 2T 8 4547 .

(3) ThEeEAr

fE LCA 5, DhRBAfFiEe M= REAT RN ERLETE, BRE—W
AR ST ST . X TR, AKIEE LCA HIZhRE AL
A1 MRS
4.3.2.2 4 EHAER (Life-Cycle Inventory)

HEREF LCA MR E#E UG, BudBEA RNEEE Ry
BT . THKNTEELSEITEREARE, Hi#ET LCAFEREM .

(1) BB IE

SR A 7= T SR R B0RIR,  BATRT LA ELF JLAN T 3RS

BATWE: BRERBAWVRENEE. SE~WI1LHUEEE. g7
BT, HAPH R A BB E R E OGRS R SR, FTEME —
WABEHBARND RAEREEAN T BITWRE, HERKKEN, EAFELH
BEHNRRE.

DA HREMARTEIREENIRE: BT 2HAIMEEIAEEC
RIBERE (4n: BUWAL250. Ecoinvent 5), FTAdarAMA . XLEHIEFE
MRE, EREA—EESREBEALHE R, MATRSFRANRE, H
BE4E S HUR R BT ST E SRR .

54



F 4T ERETREG AR TENLE

EREE: BRI FF AW SIS & SCHR, A4 A — LB M RIE
M AL XEHREM G EORBER LA TN ERSRRL —.

(2) ERMT

HED R EUMRRANSMD AR GEE RO TTE, BEILFERE
FELRERVEIN . BT WA EESORREN R L, AL RRL
7, BREAESBITEILAER. YRER. MARREWMARER, &MY
BLANRENR; # R TR RGN K~ AR E MR PR (BHEEA.
BK. BRI RIACIRR R . FERA. WBRNEL L, GdELET
R (B LCA MR HATE SR, W CLAERS AT B ITd R YR
REXRE (FRREMSREWED, EBTHREELTEN T BEWEREZ
B IR R -

4.3.2.3 £ B EAEMITEM (Life-Cycle Impact Assessment)

HEFZEFNE —FMELERYE SR ML B EBRXRN L. Bl
Efr LRI TE, EA RS AR KRR, “HEREE” 1 CBirER
77 AIEERTHREZWEFREmLE, NEMTETIREERHLERF
R EAT B SR RIXT LG 204, QB #L EPS 5k, B L RIfT 22 M AR SRR
M (EARETF) URFIER EDIP 7iE%; FENERTRMER, AEM
BN URIKES BAKTE (BRHERER) ZIRMEERRMEEMAEX
N EN, ERRAEERE TWRAGRTE. TEAMENELAERNE
ma SE A

(1) MRS K& (Environment Priority Strategies, EPS)

EPS Z 4 2 55 g FR SR B (IVL)F Volvo IREA 7155 1989 SE S 1ETT &
B—ANHE WP RS EPS RARMNRERBIFRITLE, A K5 EPS 1 H
PRt it A RGBSR S i i /D T3 . MM BEE, EPS
REBRFER, XEM. KEAFTHINEG —FMEBER T — MRS EE. 1~
FIFT BRI ER ST R SR B 7 X P A RHEER A 7. A AR A B2 R 5
. X 3 MG I B S R SR R AT BIX R AL B IR R 4L
(8474 ELU/Kg), st RAEH T kg MRS 5T B A1 (ELUs). R4
S5FTEFERM B4R, BIRIREA I BEL RNHTE AR . £ 41 fid
THAH R
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£ 4.1 EPS REF IR/ AT 464 (ELU/ kg)

R 16 25 S I HERL 18] 7K A& BRI FE I
Co | 256 CO; | 0.108 BOD { 0.002
Cr| 849 CO | 0331 B% | 0.055
Fe | 0.96 NO, | 2.13
Mn | 5.64 N20 | 383
Mo | 2120 SO2 | 3.27
Ni | 160 CFC-11 | 541
Pb | 175 HCFF-22 | 194
Pt | 7430000 CH, | 2.72
Rh | 4950000
Sn | 1190
V| 56

ZHIKIR: B.Steen, A Systematic Approach to Environmental Priority Strategies in Product Development
(EPS). Version 2000-General System Characteristics, CPM Report 1999:5, Chalmers University, Goteborg,
Sweden, 1999.

EPS R4t Bl EAE M, M HABREE WAL, FERMAaHRET
REBNEIREF BR RS

(2) SETAC/CML # %)

S AT 2 Leiden K MFF RIS AL (Center for Environment Science,
Leiden, the Netherlands) & ffi. T 45 H LR E LK SHBYRREALE 7, 0
* 42,

F 42 JLAE LS HRY IR E T

HET BEHN | REEHSE | NGB | BRI
CO2 1 — — —

Co - - 0.012 -

NOx — — 0.78 0.7

SO2 — — 12 1
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A EB—MRREE FRUS—FMHBRNE, @82 T ZH X488
MBS mE IR/, BIERERmEIEE.

(3) FEE$a477 % (Eco-Indicator)

HBEHe%757%: (Eco-Indicator) ZHf =2, FRMRSHEHER, WK
TRERGSIENETM B hFERE, — &A= RESEENAR" (Product
Ecology Consultants) ] LCA FIH8 % K HERHL R BIRRH

Eco-Indicator 77¥% (BIMEIREHE) B— MBI %, BT —F5)
BRMAE LR, BRI RME. BT REHERE, LHE
A, AEZRN. BFER, RUCSEFUNESEER ST EZmEL,

B XTI B R RERT B AT T RERZE, ML (Product Ecology
Consultants)BAERRIE X h: —HZRARENELWMPEYF. WHENNE
AHEPISE, RETALMERRDERMERRG . XEARIEHTE AL,
HR R REAGIR KA RN AE L

R\ E N, HERHOERE TAHEHREF R R =G4 G A
THSEEu PN 5, XEFRNFEEE =AM A4 5 Human
health). £&RZ{#FEEcosystem health). FiFEf# (Resource base). X = T
H #8491t F 25 (Damage Category).

TS e %ot B £ 4R E 5 171 (damage-oriented) BT F & IR S 5L V-4 75
Pio BETVESETS R HE N B E U i e S5 R R A, AEHEE
¢ ik 4k (Characterization). #3ZE VP4 (Damage analysis). Fr#E{t(Normalization).
I (Weighting)F1 88 I {E (Single score) FTLIP BRKRINI R A M= EFEE .
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A
&

B esterE

J N AdRmiRE

o -
,éﬁﬁﬁm§ Y/~ -

& 4.4 Eco-indicator BIAERIEMEHE

B 5 ¥UE: The Eco-indicator95 Final Report (1996)

ARETE R TR, 7] GRS R R BRHEE 1 )RR,
BEIARNS AT e MR TRIR R E WA, W RSITRERA7R:

TRAREA =D FHEALEF x5 RPN &

BT BURTE A A B A A T B AR A o B4R A B — e, AMXT B A
PR IRFE — 7= RO BB 11 F A X 4745 (8, 7T LA SRR T b ) B AN I RE A A 8
R AT, FREAESTRERE O R HEEARE. BREHER
T Fe LASCRAR N, A8 7 5 R AE I ) S B R S A4 17,

StF A ZmIPOMERR UL, EAK NP ERE: FFE4L(Characterization).
FE P (Damage assessment). Ar#EAL(Normalization) FIAL E (Weighting). HR¥E
ISO Fr¥E, =S RATLUERN, AR ELBLAHATHRIER.

Y A S R R R, W BLRIR A Y RN 1% 2K 5
I E REORUZM R HRE . Hh, NERFRBAFRMSELLERE, Uk
ARBYRAA WA, LERAFM. Hlin, 2R I (Global
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Warming Potential, GWP) FISRFZIERFEZS S EIRTE 6N IEXFHE
BRYB(L CO, #HX) BBk ABEREE ) HBRNHER 1 kg BESAERKE
FRERSH BN 5 A — B HE | kg ZFALhE B BRE R BN HERR. B
& B BUF 18] S % 34 £ 712 5i & (Intergovernmental Panel on Climate Change |,
IPCC) DR SER T — &% NEE SR GWP. #E LB A ar A 2R HES M 2 Bk
BRI AR EBSHHRE SHEKREESAE GWP RERRKIH,

4.3.2. 4 £ FEIHARRTE (Life-Cycle Interpretation)

(1) MR

BRI RE PN BRREREREL THABNMERNEXSE, &
BAE TERBETFNEREREGHEEWZ AINERKRE, N LE—SH
HIERIEE R R E, BIA = T2 KA AT S s R K 1X
B, WAWERRE, shaT LU E W R B b A 7= AR P BB
I AT,

(2) BCEVF

R IRAH R, FHREMNEEE R ARIREER. RIREFRULRT
BRBMN S, SUHERETRANEERINEE R £ L2 REX
BARMSGE. RIFENBEXRFA. EFRVLHENSELSE. BRBETERSN.
PR B —ENES.

LCA BIJLNMPBREMEEN T HRHEBESREHERREINS, Btk
EVPMREETERNM—IR, SESAWRY, SEFN TR AR
WA, SRR BRI MRk R,

4.3.2. 5 FEETARNTE

EEHR B HITHRIS . KHET RN L, Bl s rZ e 72 Hr
R, SETRITLREE L ZREWAEMIRERMN, FR&-EGENERE
PR, BITARBERNIZS0E, RN mRE~EH.
4.3.2.6 FFEEEIRE™

EEEFAR—HBRETE, ER—IHENEHE, BERERARNIHE
&, KAWMEFHANE. B, DAAKESSRANSED, RENEEE™
B CHXEE” RERIAR, BEEESER. BdBEEET AR
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BREl. JPRAHET A, BEFEKEARIEEGE. RREER. TEGESE
BT TERE, ELRBERENEMEERK. RRTER. BELEE.
PRI R, DA NRIRSS

4.3.3 BT LCA gy F AL~ ER

2RI R, BATTLUE A LCA AR FEE#ITE EEEH T, 1%
%#m,wﬁﬁ?umm@%iﬁ¢ﬁm R, dEmR R LA v
AR AREREERER, Wl 4.5,

BRATEE |4 Loa B8
i A [
WESiIHE ¢ W
¥
e ii
- LCA R
TSR ,
EEEERE, 41 | > LoAmE
L4
O L y PR

Kl 4.5 2T LCA M s A B AR HELRE K
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ES5E BHEEW LCA X —LUKECHBHE ARG

ES 4 BHSLAY LCA HAMERMERL |, A2l ATE AT hE
I, iEFAEBTH LCA #AF SimaPro7.0, X TEKEAEFHEATA: frJEHWRAR, SEFI
1 4 M T A7 o i RS VS A HOARYE, RISV T BV A R E A,
AR B E . AE B RSB RO, WET LCA e A
FEBR MR IR, 60 MTIR TR .

5.1 RIS R —$TATE #Ed

REWHRBERHERAR (EHRHR, TR SEHFMBOLE (RN B
PR A E BRI AR St ik, HArS A M ERMLTER AT, F 1994 £
5 HEBE", JBTHIAT R DARZ D[RR ek, K5 AR
ARARURZNRRL, FEFERE S HEm, HPOKES 1 7, Rgs
RIWEKE 3 Jondi, ZRRTERS 1 Jind, RZVEE 20 AR 1000 Ml, —&(fkix 2
JiEL JHS01200 )7 m3o &) BRI S, EE NIRRT BT KR A
Ao XS AL 70%5ME, FEEARA, HEL . R, 8ESEEM
WX, FEHEE 1.8 T ART, HAANE 1200 HET. %) Wi, S
MRL10 07 m®, 4% A FE SR RG K AR R e 0. &) TR T A% 216 &, Mo
KR TREHERANG 38 4, HIRTEHK 18%.

MARKAEOARE GEMEE=65%, Kir<14%, SHE<I%) HEH,
BRI LT & R AR IIAT, BRRIREERE R 2.85 M/, /=
PREGAENY, A7 R B B AR B, AR R SR B R E i3
T TERELKE S,
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% 5 2 R LCA R —LKOTIN VEE

7K
:
AEEH " W E | YR " O E#®
i
e i
B LB B8
: ' }
EERE LR " X B > HERIB

L

REAES R E T

L4

ISRk

5.1 AR T 2R

5.2 & SimaPro #TiEMEE R4 R AR

HENPRS R st TEEAdYrmEE®sE, Kbl
A5 (e A R RS RO R ), T E T E A, B AT, 6
BT PVSAATRITE A 3. T LCA YEA—FIRE P A7 LR, ATl
HA. MBULA PR AR A RHR 5, SRl e E g
BV, EHEMR AR A RERSE . Bk, I REMEE) LCA,
] CASE AT B4R FRE R W U FHRUARBIR) LCA BRI HEAT R
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5.2.1 BRSTEEMIME

5.2.1.1 HiEH

AZBIH) LCA IR BEMRELHR LCA JFENHTHRER mEEE~
#Hith, BEAHHRAHRRRET TEER, X8, RBFERTE,
BET Al R R B R AR ORI, A BUR RS LCA BFFL4R AT
HERTT %,

5.2.1.2 HRSEEFINEE RN

BT bR, ARG KT =R A RN SR, b
WHEEFEHTTARRES . EHEEEETEAHEUTHARRE:

(1) HERML T

REFRFEARR DL o CRAERNL $ 1.5mm 1) BRAREN.
AREM5KIE 1:3.5—3.8 WHEHEHENBREEIFEAMM, EHRAER 50
—60°C.

(2) AEFLTF

BIRATERMRENAESR, RARRKEERNAZE 110—120CH N4 RFE
R, BHEIZIH 90 4349, HEIRMERENER AR, B BHIRE B .
BUBABIKAHZR 32CLA, MIEANKERE. BRZOHIREEAL AT KRBT
it 8

Q) BEEBITF

FEALBBRE N R BERE (400 ML KSL 15 R) FIRMABER, WHIEEH<38
‘C (ER<40C). KENRA 72 /MELA, BMABEERFR 10—11%.

(4) AL

LR BB ARG R NAEE, HAREENN, BTUREREIE
100CESL, KHBERHITE 110CES, BIAREHEHEY 40—45%HNKGH
B, BSRHEH PSR HE N R .

MBS ERSEREP T HHEAN, BEERAZRERNN, THREHE
18CLA, KREBHIE 107CLEL, DHBREEHIE 8SCTESL. KRAEEIET,
BT R (FERCH SR HRBUE R TALENE, IR
(FERRWBAEZRE, BRABRELK IERREHAKS), BETHE
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B/5E BRSO LCA RB) - UASTERE AES
RS R EUS& FTER .

AR REFEHE RPN — G R e, ENEERITNE> LR
Bl R A B BE A R B REURED

BRIERGES R, & E51#mKeERE, AUABEEREER. BT
KAEEFHAR T —RERTEREMN, AERARAEEREX, WENA%
JEIF K AL BEFRAT

ARGIIEE LCA Dhee SA1 0 1 MR f.

5.2.1.3 REG5LR

7 THERAERMO S @, ACHEREFRES HUT 5 MET: B
BEAIEERL, ARA. BEL. KB AB. LCAKRRUR WA 52 Fix.

X S ) LT B
'

S~y } !
BR | o [ BE A N
BE e Am e sm [ co,

B 5.2 ARFIFFFRMRELF

5.2.1. 4 HIFELBRRE

ARFIH, BITEE, FETIJLARBRE:

() FERMERERE (RERM, BBESREE);
(2) EFEEBEFKEEFE;

(3) STRAMFEBEHI

(4) KB FEEHRG

(5) LB FEBHEI
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(6) TEREEREFE, NHEAERMFRIHERE.
(7) BEVRVHRE, FEREEI IR,

AR AT BRS04 SRR A, SRR MR R
PR E . THEAAE], SRR R O ORI SRR DU T E SR
FEA b 8 ] R

5.2.2 FEST

5.2.2.1 fERETRFEAEEE

BRSO A P T B REVR A EE R B %) REUR IR BT AP B ReiR, il 2
S — & KBRS B BITRFNRMZAR. i, 47 1 mizk
VRFESE 0.12 1, 1 BEHFEHE 0.35kg. A= 1 MBI R VH #E767R0 5.3 i, #EFE 165.8kW.he
WS, SRR HERUE S REE. BT & ’REEREEEDABEEE, 17
A Z MR @SR, B, RN ETEN 1.65%. RIEHRE LIRS
Wi, BBV AE PRI e E R 5.1, (T &MEE R, AREIKAE X

PR TR A B B 1T R 2R

% 5.1 BATREIRAE TS ST

e V5 Y2 R g X )
NATTRY) BAE 2.52Nm’/kW.h
Co 0.081g/kW.h

Co, 631g/kW.h
CoHnm (RENEYD 0.032g/kW.h
NO, 3.180g/kW.h

SO, 11g/kWh
[ 1A ) BAi. By 0.578kg/kW.h
g Y3 0.147kg/kW.h
b 0.017kg/kW.h

&l 5.3 4 SimaPro T REAEA =TI BIR AR . 7E SimaPro F, %4~
SRR A HAh A P B T LR AN S Ho At B e R R R
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Known outputs to technosphere. Products and co-products

Name
A

(insert fine here)
Known outputs to technosphere. Avoided products
Name

(nsert ine here)

Known inputs from nalure (resources)
Name

Products

Sub-compartment  Amount

5

Coal, brown (ignite) in ground 0.35 kg
(insert ine here)
Known inputs from technosphere (materialsifuels)
Name Amount Unik
I (insert ine here) i
Known inputs from technosphere (elecirictyheat)
Name Amourt Unit
(nsert line here)
Outputs
Emissions to air
Name Sub-compartment  Amount Unt

Carbon dioxide, fossil
Carbon monoxide, fossil
Nitrogen dioxide

Suifur dioxide
Hydrocarbons, unspecified

5.2.2.2 TEMARERIE

high. pop. 631
high. pop. 0031
high. pop. 3180
high. pop. 1"
high. pop. 0032

Quariity
Energy

Distribution

Distribution
Undefined

Distribution

Distribution
Undefined
Undefined
Undefined
Undefined
Undefined

Aliocation % Category

100 % Electricity by fuel'Coal

SD"2 or 2°SD Min

SD*2 or 2*SD Min

SD*2 or 2°SD Min

SD*2 or 2*SD Min

SD*2 or 2*SD Min

Max

5.3 K BEREREMA S

TR AP ST R BN R ORED. K. A HeEAE. P, B
WA K EEHAHK, FRUKRA R AR, & RonEEZmA RN
B HBIR BRI SEhR A e IR R, BT, DL 2003 SRS A M

PEONEERE, MURERETR, HEA TSR E KR

£52 R TERAKEIERZ S

O B3
A&,

i Bt Li¥iy) A3 | BB BER XK Bk K i
KE Ok tt 2.78 278 0 0 0 0
Wi tt 0.78 0 0 0 0.78 0
K tt 5.29 0 1.46 0 0 3.84
HLfiE KW ohit! 1658 106.51 20.46 14.55 1.11 23.18
K t/t 113.47 8.35 0 14.41 33.8 56.91
5.2.2.3 S{&H
% 5.3 B EILR KR RHIR
Hmm | s &3t | BRHE | ER Fik R #AH
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CO, kg/t | 2187.18 67.21 328.76 9.18 936.70 845.34
Cco git 160.61 8.63 42.20 1.18 0.09 108.52
CoHp g/t 63.45 3.41 16.67 0.47 0.04 42.87
NO, gt 630547 | 338.69 1656.81 46.26 3.53 4260.18
SO, kg/t 21.81 1.17 5.73 0.16 0.01 14.74
Gl g/t 2.56 0 2.56 0 0 0
i gt | 12.79 0 0 0 0 12.79
SRy kg/t 0.139 0 0.139 0 0 0

5.2.2. 4 [EI7KIRBIHEM
AFE MR EER AR A AR RS RS, URHAT

TKIE A HIK
# 5.4 KBTI F/K AR
LpIuRs A LEN A HEE
FEAL COD kg/t 0.825
Kbk COD kg/t 3.4
A&V R t/t 10.5
COD Kg/t 524.78
BOD Kg/t 200.65
SS Kg/t 514.49
S Kg/t 12.6
i Kg/t 3.5
7 i gt 852.25
JLBE gt 2406.6
W BT gt 0.385
[iEES git 0.7
i gt 0.175

HiZR 5.4 ATLAE Y, WA AP b [ K AR HE 0TS e e 22 1) B 0 2 2R 7

A A SRR AN R B S R B 1 2 v e
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5.2.2.5 BEMKHERK

5.5 MAHBRDE BRI L

Bl 5.4 P, FORRR TEEE fRA Sl

68

s | A |t BwE. HR ®RE Bk K% 713
WK HE Ve t/t 6.15 0 0 0 0 6.15
B ke/t 1146.09 61.56 301.14 8.41 0.64 774.34
s ke/t | 29148 15.66 76.59 214 |06 196.93
BA.RBY | kel | 3374 1.81 8.86 0.25 0.02 22.77
5.2.3 SimaPro F&4 F= &L HIEHIHIN
Products

Known outputs to technosphere. Products and co-products
Name Amourt Unit Quantity Alocation % wWaste type Ce
PEE 11139624  |ton Mass 100 % ot defined Al

(ins=rt fine here)
Known outputs to technosphere. Avoided products
Name Amournt Unit Distribution ~ SD*2 or 2*SD Min Max

(insert line here)

Inputs
Known inputs from nature (resources)
Name Sub-compartment  Amourt Unit Distribution  SD*2 or 2°SD Mfin Max
] in ground 278 ton Undefined
Water, cooling, unspecified natural originkg in ground 8.354718 kg Undefined
(insert ine here)

Known inputs from technosphere (materiaisifuels)
Name Amount Unit Distriwtion D2 or 2°5D Min Max

(insert ine here)
Known inputs from technosphere (electricty/heat)
Name Amount Unit Distriution ~ SD*2 or 2*SD Min Max
B 10851 KWh Undefined

(Insert line here)

Outputs
EJ::esm T Sub-compartment  Amourt Unit Distriution ~ SD*2 or 2°SD Min Max
(insert fine here)
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¥ 5.5 ZAEBTTERMAR

Products
Known outputs to technosphere. Products and co-products
171515.'}]58 'ton
(insert line here)
Kniown outputs to technosphere. Avoided products
Name Amount Unit
(insert ne here)
Inputs
Known inputs from nature (resources)
Name g Slb-conpa'hmrtr Amotﬁ Linit
\wiater, barrage ) B - ~ |inground 14.41 ton
(insert ne here)
Knowvn inputs from technosphere (materiais/tuels)
Name Amount Unit
(insert ine here)
Known inputs from technosphere (electricityheat)
Name Amount Unit
| R - ] o 14.55 [Kwh
(insert ine here)
Outputs
Emissions to air
Name Sub-compartment  Amount Unit
(insert line here)
Emissions to water
Name ) Sub-compartment Amu't Unit
COD, Chemical Oxygen Demand river 0825 kg

B 5.6 BELEILEARBA T

69

Products
Known outputs to technosphere. Products and co-products
11.37&!?2 ton
(Insert line here)
Known outputs to technosphere. Avoided products
Name Amount Unit
(nsert line here)
Inpuis
Known inputs from nature (resources)
Name Sub-compartment  Amount Unit
(insert fine here)
Known inputs from technosphere (materials/fuels)
#ﬁ?ﬁ ) ) S - - 11.13%?4 ton
(insert line here)
Known inputs from technosphere (electricityheat)
Steam china '1.48 ton
iR S 2048 K
(insert ine here)
7 o Odpds
Emissions to air
Methanol |high. pep. 2.56 g
Hydrogen cyanide I'Ig'lpon 0133 ka

iMms

Undefined

Undefined

”Alccdim%Washetype

[100% ot defined

SD*2 or 2*SD Min

SD*2 or 2*SD Min

SD*2 or 2*SD Min

SD"2 or 2*SD Min

SD2 or 2*SD Min

Allocation % vvaste type
100 % not defined

SD*2 or 2°SD Min

SD*2 or 2*SD Min

SD*2 or 2*SD Min

SD*2 or 2*SD Min

SD"2 or 2*SD Min

SD*2 or 2*SD Min
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Known outputs to technosphera. Products and co-products
Name

Amount unt GQuantity Aliocation % Waste type
L
E Distrioution ~ SD*2 or 245D Min
Distribution  SD2 or 2°SD Min
Undefined
Undefined
Neme Amount Unit Distribution  SD*2 or 245D Min
1m |11:157088  [ton |undefined | |
Known inpts from technosphere (slectrictyieat)
Name Amount Unit Distribution SD*2 or 2*SD Min
‘n 141 | |undefined | |
[ Outputs
Emissions to air
Naime Sub-compartmert  Amount Unit Distriouion  SD*2 or 2°SD Min
Emissions to wter
Name Sub-compartmert  Amourt Unit Distrioution  SD2 or 2SD Min
[coo, chemical Oxygen Demand [river [34 kg |undefinea 1

B 5.7 KELTCEARRIA T
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Name Amourt Unit Quantity Allocation % Waste type
A i lton |Mass [100% |not defined

(insert ine here)
Known outputs to technosphere. Avoided products
Name Amount Unit Distribution SD*2 or 2*SD Min Max

(insent line here)

Inputs
Known inputs from nature (resources)
Name Sub-compartment  Amount Unit Distribution SD*2 or 2*SD Min Max
;Wutcr, cooling, unspecified natural originkg |n ground ;56.91 ton IUndefined i
(nsertiine here)

Knawn inputs from technosphere (materials/fuels)
Name Amount Unit Distribution SD”2 or 2*SD Min Max

(insert iine here) .
Known inputs from technosphere (electricityheat)
Name Amourt Unit Distribution SD*2 or 2*SD Min Max
Steam china 384 ton Undefined
g 2318 KWh Undefined

(insert line here)

Outputs
Emissions to air
Neme Sub-compartment  Amount Unit Distribution SD”2 or 2*SD Min Max
Formaldehyde “high. pop. [12788 g Undefined | ;
(Insert line here)

Emissions to water
Name Sub-compartment  Amount Unit Distribution SD*2 or 2*SD Min Max
COD, Chemical Oxygen Demand river 524.78 kg Undefined
BODS, Biological Oxygen Demand river 200.65 kg Undefined
Suspended substances, unspecified river 514.48 kg Undefined
Nitrogen, total river 126 kg Undefined R
‘Furfural river 0175 g Undefined |
Fatty acids as C river 0.385 g Undefined {

K 5.8

AR TTNEIRMA SR E

£ SimaPro &, WM RITHIYR . BEBEIE, TR — /N2y b
Wi Prngs, B 5.9 BAARREhRBBA-HPREHE., EEEENE, B
HHLRERI BT o M, 1kW.h=3.7MJ.
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1E3 kg
R SR
T :
1.12E4 kg 3.84E3 kg 834 M)
REAR Steam china i
1.12E4 ky 4 MJ
L HEE
1.19E4 ky 524 MJ
HER HER
1.11E4 kg 1.46E3 ky 737 MJ
MR Steam china AR
383 MJ
HHER

B 5.9 Wik = RERRE W E
5.2.4 SUEIEM

HAr, Epr EXTEMEARZETENHELE - Bit—8&RH
SETAC(1991,1993)& v/ FFIRERE, WIAlFTERH LCIA 40 4902, FREAREMHE =4
FU. TR 19014042 SrfEri A L&A T SETAC M5, (EBHT T i
FEFMEERMES, WK RAEHEA D EEWRE . S5 (R
ERBEER, THTHBTBRIINTIEER, N —PRHRIS I H—k. &
R, AL R B B PPN AP . RSO P RITPAT RS N AT 22 Leiden K%
[MFREERIEFLIT R CML 1992 v2.1. VAR R IS 0% 0 BT TR S
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$ 5T ERL LCA B - LLKETIEH W ES
. BNR R T A R IR PP 9 2 RARHE AL KT BT BR
5.2.4.1 &

RYEFFE LCA B HILL R ER A IR PSRRI 2, WEREFE
BEERIRITIAR, BMRMSREGEGREEESTHNERRNERARKEY
MR, FHEEEEWMEREZERMLNHERNE. AEETES
MAL, BEF. B, AMEFHE. St ZEE AR R RN AR EI
T RE,

5.2.4.2 45k

REAL X LCT M4 REIT R — R WE, FER—FuaRE A xT#HE
gl TEH. HENREET—NEmARPWARYRENLFIC B8 A% —
B TT. X —HHRRARELE T, FELBERE— B, TA—H
YREA TS, BRZIR FHREN IR BN REERTE, BTFRREHFR
FIFIPPAME RS CML 1992 v2.1 BARKSE B 2K 1% Lk T ST F & 19, B AAE R
FFHMERMBX BHRHRE. MEREAMMNEE, ZELCELHE
CENRETH, FENHER Z. Bk, 22005 BEBELEFRA CML
1992 v2.1 FHIETF. FHRFERNMF. FTHEANBREZWEENTE
ik

(1) 2R G

KEHH CO, MELMBESAEHBGM—BRRET=E “BERN”, MR
HARPHREMT AT SFRRHE GE(GWP) & T X M AR BEY B 1Bl
HIERAE M TTIRE . WP RAARMEE FERTE, HBHES K
SHHRMEFAHRE R . GWP KRR F 21 MY RE R KA,
W RENT SRS E BT AES RE S CO, MMM RM L. B, GWP &
5 CO, FHRMM

PGWP:Z¢i'EGWPi (5.1)
A, ¢ A% i FHEESAHBK GWP REG E,,, BiE BT IhEE AL
%1 MEEREHIRE.
(2) KA EEFULHZ
HTEBRSBLLERKEEEFRURAKERN—MENER. KHhEE
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T MEHEAL RE T AR R H KB HIR EEFRUARERERREN
MpREREWHEER.

PEPzzgi'E}ﬂ’i (5.2)
X, 6 R8F I FEEFUYEHIKN EP R4 E,, BIESEMTEIIEE
Pr5E | i EE U R E
(3) Bitm
15 4 FIBRAL ¥ 11 (Acid Potential, AP) $5v5 JeyHEN 5 BB 1 F& W 10
REJ1,LL SO, AZFHY(RECK 1.0) BTV BRI J1 A HAR RS S HE i 5 41
K AP RETRFAIF,
PAP:Z}’,-'EAPi (5.3)
X, 7 N5 | MR AP R¥: Ean AR R ST EINREERAIEE 1 F
BRALTS B HEE -
4) NEEH
ANFENEWMERGEDRFBNGEENEES, e TRERYRRE
THEPA RIS ERIARERERRR.
Pyp =)0, Egp, (5.4)
AH, o A% | HRIABBEERFEAREG B AEES TR
P51 P NEEMTE RHRE .
(5) AR
HUFRERRKSFRIEEE. REMAYWEREAY RTINS R
R, ErE i R m A, W BT R AR R A B A AL R N RE R (POCP)
RUMLEY 2GR ECh 1.0) S BYIXHZF N M TR AR . T 2
FFhET IR 5] POCP #8261 REUCHIAR X AL & DB E R FRAR BT
Procp = Z B. - Epoce; (5.5)
KA, BAE I AL EEZHIN POCP REL, E. o NTE B TEINEE
SRS TS RS E
(6) HIRFNFERAITHAE
HRBFEREEBRAPBINIEAEREME, WK, 7768, HWARE
AM%, REMHEAEEMNEMEESFRIANTEEERAER W, MES
AT, BB R P R & RS G AR HE 40 B A SR T 4 AR SR B 1 R At
ENHLANHEE. 75 CML 1992 v2.1 FUFELERIS, BIFFEEEDIH BN
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Energy sources, MZ—#ATHHH. WHETIER LEKLE.
5.2.4.3 HELERESITIL

HEBAMEER L, HBIE CML 1992 v2.1 EHEAL T A, 1B BT
B,

x5.6 MBI ERBENERILER 1

LX) Total  BR#%. HH &E ¥ pdi i
2KTE kg GWP 2170 67.2 309 9.77 937 845
CO, kgGWP 2170 67.2 309 9.77 937 845
ANEFEE  HC 31 1.67 8.01 0.243 0.0174 21
SO, HC 25.8 1.41 6.46 0.204 0.0147 17.7
NO, HC 4.84 0.264 121 0.0384 0.00275 3.32
R HC 0.339 0 0.339 0 0 0
co HC 0.0019 0.000104 0.000476 1.51E-05 1.08E-06 0.0013
wrEMEY HC 0.00137 0.000075 0.000345 1.09E-05 7.81E-07 0.000943
BEFL  kgNP 17.7 0.044 0.202 0.0257 0.0753 17.4
coD kg NP 11.6 0 0 0.0193 0.0748 115
BE kg NP 5.29 0 0 0 0 5.29
NO; kg NP 0.807 0.044 0.202 0.0064 0.000459 0.554
MUY, kg AP 25.8 1.41 6.47 0.205 0.0147 17.7
SO, kg AP 21.5 1.17 538 0.17 0.0122 14.7
NO, kg AP 4.35 0.237 1.09 0.0345 0.00247 2.98
JeHEMAE kg POCP 0.0305 0.00136 0.00653 0.000197 1.41E-05 0.0224
mEMEY kg POCP 0.0249 0.00136 0.00623 0.000197 1.41E-05 0.0171
H#E kg POCP 0.00538 0 0 0 6.33E-21 0.00538
Fi#  kgPOCP 0.000296 0 0.000296 0 0 0
RIFEHFE MILHV 7830 369 1700 207 342 5210
FEE  MILHV 6760 369 1700 537 3.85 4640
7K MJ LHV 1060 0.0835 0 153 338 569

75



%5 T BRIk LCA 6| - LUK BHERT ARH]
%57 BMRENREFMEUERITER 2 WEFHLERR)

Brae. Hel #“E FEL R &
SR 3% 14% 0% 43%  39%
AR VA CO, 3% 14% 0% 43% 39%
B 5% 26% 1% 0% 68%
SO, 5% 25% 1% 0% 69%
NO, 5% 25% 1% 0% 69%
R 0% 100% 0% 0% 0%
Co 5% 25% 1% 0% 69%
NkEE RENED 5% 25% 1% 0% 69%
B 0% 1% 0% 0% 98%
COD 5% 25% 1% 0% 69%
BE 0% 0% 0% 0% 100%
BERL NO, 0% 0% 0% 1% 99%
RRALSR L 5% 25% 1% 0% 69%
SO, 5% 25% 1% 0% 69%
BRI NO, 5% 25% 1% 0% 69%
HUERE 4% 21% 1% 0% 74%
mENLEY 0% 0% 0% 0% 100%
R 5% 25% 1% 0% 69%
HFEEE g 0% 100% 0% 0% 0%
HIRHFE 5% 22% 3% 4% 67%
SRR 5% 25% 1% 0% 69%
TR FE i 0% 0% 15% 32% 54%

Bid K 5.6 MK 5.7, BATAT LIS H RS A 7= & B 70 SRR M 2 (] 9 8
BXAR. W TEEMN (RRFEZN) K, CO, RERZIFELMKEEY)
%, METHERETUER, REMEEHMNREGETE CO, MERKY, M
RPN BT MR SHE BN TR KM B, AR EWATRERE, k¥
SRR EBAEREAE RN 43%, FESRY 39%, ZHREM S RERN
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82%. REEIFEREEEF=P CO, FEAERRIR, RMAEMBIHFERERR, T
AR E G, R, FIEHBL CO, K BRPRIE. 5 A EHMXF
KW R RBRKIIYITR SO, F1 NO,, MK LE, HEMEEETMB AN
WA, FARXHAR TR EARBENW EEZLTT, FHREHFREE%K
B TR 1A E R EBERERKAEFH COD, kgL +
EEFAKN RIS LB ME N 17.7(kegNP), T COD & EF M T H
11.6(kgNP). BRILRLR fI3EE A 25.8(kg AP), SO, FIBRIL LRI E 4 21.5(kg AP).
Hit SO, RIEREME WP FEY PRI, ZAZ AT ZIFE LA 5Tk
o 25%H 69%, FIFER BHtP M. Jo = HE AL 2 SR L H X
MR, FEREGP, HEFEFEE R 0.0305( kg POCP), HFHHE
WEYRTEYFCRIE, SEFHELMMTER, BENLEYWEERBHRIP

FTRERZGR, KIFARTH, RIEREERFKNR, & 54%.

HEL B, FATATLAEE, BMNEEEMRET, SHERWXREKR
MRZIEF L RIRB, URRIPRPe A M & F5 3Y, FER SO, CO,
NO, %%, A4, KEEAREF R EREBN S k. & 5.10—5.16 AT LU g
28 50U IR A R G S X AN R R S (DT R
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55 RS LCA 6l —CLKETER 56l

(o] (o] (o] (o] (o]
ANy ARy @@ Ay A
Total
B Steam china_ B 41 [WE. 3. mEE L mEH W HH

Analyzing 1 p assembly ‘Alcohol Product’, Method: CML 1992 V2.03 / WorldCML / characterization

5.11 & B uid FEn RGN ) BTAK

Total

I Steam china_ [ B 6 IR | bA Ik MRS, HH mEE |
Analyzing 1 p assembly ‘Alcohol Product’; Method: CML 1992 V2.03 / WorldCML / characterization

B 5. 12 KB uit Rt PR IR W #E (1 DIk
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Analyzing 1 p assembly ‘Alcohol Product|, Method: CML 1992 V2.03 / WorldCML / characterization
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Total
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B 5. 16 R T RN LA AT B TR
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L AL SEmE PR B ST, TN A SO
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%5 F FERAW LCA 61— LLKEWER A EH

EEAWHA, E—PERATAESNE, RANEH “BELE”, fledE
EEFTT R,

() £ HEF1
ﬁﬁcoﬁAk m@%,m%F%k@ﬁ HmrEA:
et —22>nC.H,,0, —%—>2nC,H,0H +2nCO, (5-1)

Hit A RMITERS Co, REL N 1:0.96,

RS KBS AR AW CO, AR, NHEHMAXRBNT4M CO, 4
FERIE 99.0~99.5%, HAUSEFAENEREESR: KES. BH. FIRE
By, RELSR R, nREJLTF4a%KN CO. 2003 Fi%) W
IR 2 JTERGE CO,, KA 600 770, MEBSIERHRE AR E <A 2 77 ta.
BAAREMERN, BEEXEERBRK CO, SHMK CO, BMIK, Aatmii
HE4E, HERAFRZESE, R XASLHREFHE, AR —FETFH
ik N

(2) A= HT%EF2

BT e RGeS R, BUCRARE, B RS
Bt FEFREEE, KEXRARNMERE, MUBRIK, mAEERSH
MFE TR B ARG, TR ER 2B OAF RN, B

C BRAgE, AERFRMIMEESRRBRERE, RATEES XSRS
mmﬁﬁo

(3) =T EF3

A RFBERHNEREAE=RED, RBEK ™ AEE K EE ) b .
REZWEL .. KRBEERABE, HHhEVY, BRXBoEnMOBTERLRL
WAL, HRNIBEMEA ST, . BSEIY. EdBEBH, ERERE
EHAT= &, REEBAN R KRB IDESARBW N EETEY), COD ik
FE&E 51000mg/L.

VTR F3 AR IR = L A R 08, XA T KEEHIES, UASB
REALH, SBRIFELE=FImKaBE . wE 5.17 Fim,
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PRS- | BE

T

TR — ERsE > B8 — ua

A J

REE

B [+ RiF ¢ BOML e
5k 51k

LIBaEt —» At LI¢ESBR [ MXHRHEAY

' v

Bik Bk

A

¥

Bl 5. 17 FrAWEKE KRB BRER

B 5.17 1, ZRMBEBHIRKRBE, SREIFERCME, EEANTRH, 0T
Wb d R BOK B B O uE, R EBEANRERERE, RE
REERER T H B R AKE S KA B OB, #TER S 5.

BEAKBEN T, ATTHAKREAL 14 UASB i#THRRELE, KB
KIEHEE S B2 SBR IFEMEEEE AR UTIE I E 7 7 58 /K X bR
B B ERBHANGTS, BENGRES M, KESHERETENSE,
B S, SUERE. EREBEERERHRENETIUE G,

XA, BAEAKBRS, RBBTWEVY RGBS N T
YR, H COD HAHR M 51000mg/L P 3] 9000mg/L A4 . & M4k UASB
M SBR ARG — A HBEKFYA, £ COD<300mg/L, EARHEK.

(4) £=TT R F4

HATE R 21840, SR RPRFETEXE T P R 1E U BE 9] 8 LU 4 28 1 1) 1)
TGK AL B AR AR R B RV RN S B 2%, B R, KEHEENE
RIEAE, RREBFRE. HTERRRERFAR=4E SO, 1 NO,, XFHHEK
Bps, BREIBAKMLEME, mHAEFERE, HREEREBRLTE Kt
HFH=Y, BT ROWEWCRA, 1 T KESHREREST s MR, R
b, BARBHEAFRRKWEHFITR.
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5.3 EflZL

AR EEHARTLTASR:

(1) W& THERES LCA WERRMEE, £8THAESE MBEBE™R
%, FAUWRRUT, BEKETRAS 0 5 NS, EIROZEMmBTT.

(2) RERZS B U RFEHEMNEHMEEE, T 8HE, SSBRTim
NETHLT 8T, BT LCA B L.

() RIBBE RSN R, WATEAAZWIEY, FEZH S LRRAEAL T
FAMTERERENEZMZ ANEEXRR. AFRHPEE CML 1992 v2.1
TP AR,

(4) SR G REAT T AN SRR, RAEFRETERFREZWK E
ERIE. AMERER, WA PREEREZWR B TABE B~ ENE
B S d B Hm 2y, DR KB4 R CO2.

(5) WMEXHERBEIEN AR, @ THNKEEES TR

ORIk B 2= 4 ) COs.

Q@EUCRAMIEE, WO RSH.

OX A KEEFIES, UASB REAHE, SBR FEAHE =S5 KAEER.

@iz A R BT A R AT R . R

BUAEFOHR, BTG, SHEGEEEETHEL, EaAHEN
AT LOB A SHERE A RAMEMEG . RENBN. WHS T, SR ET
SHEMEE. 55, LCA WUMNEREREHER MK EERR, HEE™
RAZANFF ERBE Y ML REMBEW, FIMEIHERBER, AFRSERAE
BN LB A= ENE DK . ARH, ElE B RIRE R
PP, R TN PAERE A EAENEERE, BT —ReERENK KB
BIRFEF CO, BRI RIRSY, X HRER, RIAT R BpEthE — M EER
IR B = A AR IR . Eodm, SR4PIRBET= £ SO, NO, B FEMMEFZIE R,
SHARRKMF LA BRURN . EBEFRNE, ETERESNEGREE,
BEfFEHER, RARYFHRNAREZWA SEERRATLRRE . Hit,
A RFIIEH T TR R N e R AE AR A R Ht, LCA W LLEWE
AR A AR R, R SEREE A RO TA.
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F6E ZiRS5RE

6.1 Zit

KRR GHIR T EaFHER, HEARB T AR ERNERE
g, MAEMRARPN RSB T MERSR; IR, ERE4Ea TN
RFNAIRIER L, EANEBEARFTEM T H#HR 52 % LCA FiFtiE
AENER SV REEEET P E, £ EESTRESMEM L, B2
THREAETH LCA HiARTiE. FR, 5INT LCA NA %KM SimaPro, FFH4AN
PRFREENAGE. &5, ZXUKRCTERE ARG, #FHERTRE
WA LCA R BB 5. BdarmmmR, AXFEBHUTILEE®:

() £ AN EET=REEMANFERZMIFN T, —NEBK
Ay RIS M B — A e B R A A B VR R A 8 A B D SR A L B3R
B P=amERE. PamI RYEE. BIEmirE, L8, LEBUR
FERRARFDPLERAN SR, X FRAR LCA TE, HRIEEKE LCA
M E B U RFR &GRS E . BEZNERAY, DEBEHBNSITIERS ML
EEEFEPESVRRHRRESGEL, REEAR. T2, A LCA 1
B ELERBEEE RN EENE G AR, &5,

(2) LCA AERTRERZREFRA —EHERIEMK. BN LCA HEEEEE
ErEBREZEYIER. MA, LCA RE—MIFHh TR, vodisel ikt
FEMEEEIME A RRIEER. BREEFEXHERTURELENE
B, SAMUNFEESRENT S, BAMEEETTEPHTERITN.
B LCA, MAEFEHEZ BFIXREFELK.

(3) ASCHEREEF=RLN LCA FE#T THIPHRE, HELEEE 4
Wil T ¥4 R, FHYIPIRME T MR RENE R S EEE T LU LA R
FARE Mk LCA iRt % .

(4) LCA MM, fERHENAEBERNRESY, LR KKNELIHT
THREAEIBERE, WUBMHXRFBRINHARIES . AXFHNAK SimaPro
& T8, HEMR ERARITH LCA %iF. FEik, ASCE %4+
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- BeoE SiLERE

A EME B X R EERSAT L LCA BB —EHEEE X,

(5) BT EWAVEY, SITHRIEALS R PR RAN S RIT A EEIE
M KB ISR A E R ST R, TR AR R RN RBW, SR
BrEERNRRERY (FER CO, SO, N0y, MUEKEFAM COo, RAE
FEMBE Y WRIE, oS EAE KT REERN A X TR L .

6.2 H—FZ TR

BATE, £0RAETNIRMNHEEREANREE, AFRNAE
E, MBTHAREH B, EREAEH LCARERMN, XEFENHAME
2 RES—BEARMTT

(1) REEFIRELALR 150 FEFHEEE 5425 % (SETAC) B3
LCA FIHELEASCHESBET Ui, BarEWIMUHE R R BB ERN,
EUEN MG PN AT R R e, BRNEAREREBREL. Eit, AXHHE
WERAET RS LCA KIS Z AR RENA BRPFHERRR, A/FTRESR
R e B R — DR

(2) BF LCA MIRFTEREMEIE 3, RO EEMBEFERE LCA THE
BES. THNTEBETRSE, BRIMLERN, CRE4E 8 ITR TR,
YRR R E 2. BTAALMS, EREFNEEEELEHREL—F
A, mE. BREREMRIE, ZSRUETHEEBREGABFENER
HIBIRE, URDBERETEERBHRER TIE.

(3) XL IHIE TN AIEE T ROEEN R FE R, £45 )5 TE
g1, REANBRXT B E PN MRS, B R AREIES T, SEERESRA TR
BT, RHEEAEGHENSERE,

(4) TWREEFH LCA B, AXEEXENRIMERERZME, MR
THEFEE., HREERHSERZHITHRMNSLME, ELUSRTR GRS
HHTHRAGFE, FEEREETRA LCAKRREMNTE.

(5) BARATIFUR B 25 HHERE b A 3R A = 2 8 &, T B i A 1)
FAEEEBHX AR, NENERAES=RERT T, EERIEAMT T HE
KERE IR EE MBS, RPN LAN B, B R R R & A R F Y[
BB B
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(6) LCA f152 83 i R AE+ 70 . ASCAER B 217 P DUEHE T it
MR RS BEL R, 575, BETEMN LCA BTRZ XA T BAMNT KKV
HR, ASCHNH T ESMNG LCA B E AT TR, Bk, T LCA 4%,
AT — B RE S EEE LR AP R, RNk BOR ER A T
RBHAT R BRI TERRRE NN, LCA X FREE~K
SEPUERAE RN A A

RN B B R AT AL B9 LCA T E IR R B TR R SRR R,
XAMERE AR, HOEEAL T HKAIFIELE!
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Brig

BEAXWARSRETENEK, RERFNREEBLHEY L4
HE., BUERNARE XREAX, BERUEFLTORE, BARSHL
WETRE Y, CRRAAR—-LHEK. BEAEE, REQBFALCTE
KRBT, FEREL.

Tk, RELERWRN SR ATES, ARRFNEZEHHEE,
A RIS, SRR EN LR R, TR EEAE. B
FRBBEAFAKKAENERERTHER, ARASBFWIHE T4
EAWYH. EREXERLE, BREELTRT G,

RMFECHEMA RN EREL, WAFE. e REREERAER
B, HATRRANTE, FRETEEERNEL, RALLITHH
FANREXNE S, BHEHARYREFAR S LSRN ECLIT,

KEERMPTHE S MANERN. RN —B55HE HH%F. —=Y
BHEHERN BB AR, HESROE, FRRNER. ERKHIERHME
B BRI TR R, RERN B XNEE. BFELENERAT R
THRAUHE, 1 RAH B SURA AT,

AEERMRYRE, OERREFEENE, —HLRB AN AT
B, REBRKM !

BETAMARERNER SR TRENRE.
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MR 4FEILEF(CML 1992 v2.1)

Mix A BEHNHET kg GWP (RE CML 1992 v2.1)

Compartment Substance Factor Unit
Air Carbon dioxide 1 kg GWP / kg
Air Carbon dioxide, biogenic 1 kg GWP / kg
Air Carbon dioxide, fossil 1 kg GWP / kg
Raw Carbon dioxide, in air -1 kg GWP / kg
Air Chlorinated fluorocarbons, hard 7100 kg GWP / kg
Air Chlorinated fluorocarbons, soft 1600 kg GWP / kg
Air Chloroform 25 kg GWP / kg
Air Dinitrogen monoxide 270 kg GWP / kg
Air Ethane, 1-chloro-1,1-difluoro-, HCFC-142 1800 kg GWP / kg
Air Ethane, 1,1-dichloro-1-fluoro-, HCFC-141b 580 kg GWP / kg
Air Ethane, 1,1-difluoro-, HFC-152a 150 kg GWP / kg
Air Ethane, 1,1,1-trichloro-, HCFC-140 100 kg GWP / kg
Air Ethane, 1,1,1-trifluoro-, HCFC-143a 3800 kg GWP / kg
Air Ethane, 1,1,1,2-tetrafluoro-, HFC-134a 1200 kg GWP / kg
Air Ethane, 1,1,2-trichloro-1,2,2-trifluoro-, CFC-113 4500 kg GWP / kg
Air Ethane, 1,2-dichloro-1,1,2,2-tetrafluoro-, CFC-114 7000 kg GWP / kg
Air Ethane, 2-chloro-1,1,1,2-tetrafluoro-, HCFC-124 440 kg GWP / kg
Air Ethane, 2,2-dichloro-1,1,1-trifluoro-, HCFC-123 90 kg GWP / kg
Air Ethane, chloropentafluoro-, CFC-115 7000 kg GWP / kg
Air Ethane, hexafluoro-, HFC-116 6200 kg GWP / kg
Air Ethane, pentafluoro-, HFC-125 3400 kg GWP / kg
Air Methane 11 kg GWP / kg
Air Methane, biogenic 11 kg GWP / kg
Air Methane, bromochlorodifluoro-, Halon 1211 4300 kg GWP / kg
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by %

Air
Air
Air
Air
Air
Air
Air
Air
Air

Compartment
Water
Air
Air
Air
Water
Air
Water
Water
Air
Water
Water
Air
Water
Air
Water
Water
Air

Methane, bromotrifluoro-, Halon 1301 4900
Methane, chlorodifiuoro-, HCFC-22 1600
Methane, chlorotrifluoro-, CFC-13 13000
Methane, dichloro-, HCC-30 15
Methane, dichlorodifluoro-, CFC-12 7100
Methane, fossil 1
Methane, tetrachloro-, CFC-10 1300
Methane, tetrafluoro-, FC-14 4500
Methane, trichlorofluoro-, CFC-11 3400
Mz B AEEMHETF HC GkE CML 1992 v2.1)
Substance Factor
2-Propanol 0.0019
2-Propanol 0.022
Alcohols, unspecified 0.022
Aldehydes, unspecified 0.022
Ammonia 0.0017
Ammonia 0.02
Ammonium, ion 0.0017
Antimony 0.0036
Arsenic 4700
Arsenic, ion 1.4
Barium 0.14
Barium 1.7
Benzene 0.66
Benzene 3.9
Benzene, chloro- 57
Benzene, ethyl- 0.021
Benzene, ethyl- 3.9
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kg GWP / kg
kg GWP / kg
kg GWP / kg
kg GWP / kg
kg GWP / kg
kg GWP / kg
kg GWP / kg
kg GWP / kg
kg GWP / kg

Unit

HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC /kg
HC / kg
HC /kg
HC /kg
HC / kg
HC /kg
HC / kg
HC / kg
HC /kg
HC / kg



B %

Water
Air
Air
Water
Air
Air
Water
Air
Air
Air
Water
Air
Air
Air
Air
Air
Air
Air
Air
Air
Water
Air
Air
Water
Water
Air
Water
Air
Air
Water

Benzo(a)pyrene
Benzo(a)pyrene

Biphenyl

Biphenyl, hexachloro-
Biphenyl, hexachloro-
Boron monoxide

Bromine

Bromine

Cadmium

Cadmium oxide

Cadmium, ion

Caprolactam

Carbon black

Carbon disulfide

Carbon monoxide

Carbon monoxide, biogenic
Carbon monoxide, fossil
Chiorinated fluorocarbons, hard
Chlorinated fluorocarbons, soft
Chlorine

Chloroform

Chloroform

Chromium

Chromium

Chromium VI

Chromium VI

Cobait

Cobalt

Copper

Copper, ion
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1.4
17
0.27
32
370
0.033
0.0029
0.033
580
580
29
0.022
0.022
1.2
0.012
0.012
0.012
0.022
0.022
0.033
0.095
1.2
6.7
0.57
4100
47000

24
0.24
0.02

HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg



F

Air
Water
Air
Water
Air
Water
Air
Air
Air
Air
Air
Air
Air
Air
Air
Water
Water
Air
Water
Air
Water
Air
Air
Air
Air
Water
Air
Water
Water
Air

Crude oil 0.7
Crude oil 0.057
Cyanide 26
Cyanide 0.22
Diethyl ether 0.022
Disinfectants, unspecified 0.0029
Ethane, 1-chloro-1,1-difluoro-, HCFC-142 0.022
Ethane, 1,1-dichloro-1-fluoro-, HCFC-141b 0.022
Ethane, 1,1,1-trichloro-, HCFC-140 24
Ethane, 1,1,2-trichloro-1,2,2-trifluoro-, CFC-113 0.022
Ethane, 1,2-dichloro- 24
Ethane, 1,2-dichloro-1,1,2,2-tetrafluoro-, CFC-114 0.022
Ethane, 2-chloro-1,1,1,2-tetrafluoro-, HCFC-124 0.022
Ethane, 2,2-dichloro-1,1,1-trifluoro-, HCFC-123 0.022
Ethane, chloropentafluoro-, CFC-115 0.022
Ethane, dichloro- 0.2
Ethane, tetrachloro- 0.18
Ethanol 0.022
Ethene, chloro- 0.82
Ethene, chloro- 1.2
Ethene, trichloro- 0.0053
Ethene, trichloro- 0.061
Ethylene glycol 0.022
Ethylene oxide 0.022
Fluoranthene 1.7
Fluoride 0.041
Fluorine 0.48
Fluorine 0.041
Fungicides, unspecified 0.57
Heavy metals, unspecified 160
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HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC /kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC /kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg



Py %

Air
Water
Water
Air
Water
Air
Water
Air
Water
Air
Air
Water
Air
Air
Air
Air
Water
Water
Air
Air
Water
Air
Air
Water
Air
Water
Air
Air
Air
Air

Heptane

Herbicides, unspecified

Hydrocarbons, aliphatic, unsaturated

Hydrocarbons, aliphatic, unsaturated

Hydrocarbons, aromatic
Hydrocarbons, aromatic
Hydrocarbons, chlorinated
Hydrocarbons, chlorinated
Hydrocarbons, unspecified
Hydrocarbons, unspecified
Hydrogen chloride
Hydrogen chloride
Hydrogen cyanide
Hydrogen fluoride
Hydrogen sulfide

Hydroxy compounds, unspecified

Insecticides, unspecified
fron

Iron dust

Ketones, unspecified
Lead

Lead

Manganese

Mercury

Mercury

Metallic ions, unspecified
Metals, unspecified
Methane

Methane, biogenic

Methane, bromo-, Halon 1001
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16
0.0095
0.0019
0.022
0.66
3.9
0.2
24
0.0019
0.022
0.033
0.0029
26
0.48
0.78
0.022
0.29
0.0036
0.042
0.022
0.79
160
120
47
120
0.0036
20.83
0.022
0.022
0.069

HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC /kg
HC / kg
HC / kg
HC /kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC /kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg



hps

Air
Air
Water
Air
Air
Air
Air
Air
Air
Water
Air
Air
Air
Water
Water
Air
Air
Air
Air
Water
Air
Air
Water
Water
Air
Water
Air
Water
Air
Air

Methane, chlorodifluoro-, HCFC-22
Methane, chlorotrifluoro-, CFC-13
Methane, dichloro-, HCC-30
Methane, dichloro-, HCC-30
Methane, dichlorodifluoro-, CFC-12
Methane, fossil

Methane, tetrachloro-, CFC-10
Methane, trichlorofluoro-, CFC-11
Methyl mercaptan

Molybdenum

Molybdenum

Naphthalene

Nickel

Nickel, ion

Nitrate

Nitric oxide

Nitrogen dioxide

Nitrogen oxides

NMVOC

PAH, polycyclic aromatic hydrocarbons
PAH

Pentane

Pesticide, organochloro

Petrol

Petrol

Phenol

Phenol

Phenol, chloro-

Phenol, chloro-

Phenol, pentachloro-
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0.022
0.022
0.048
0.069
0.022
0.022
1.9
0.022
0.022
0.29
33
0.022
470
0.057
0.00078
0.78
0.78
0.78
0.022
1.4
17
0.022
29
0.00092
1.7
0.048
0.56
0.95
1

1.1

HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC /kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg



Mk

Water
Air
Water
Air
Air
Water
Air
Air
Air
Air
Air
Air
Water
Air
Air
Water
Air
Air
Water
Air
Water
Water
Air
Air
Water
Air
Air
Air
Water

Phenol, pentachloro- 0.095
Phosphate 0.00048
Phosphate 0.000041
Phthalic anhydride 1.3
Polychlorinated biphenyls 370
Polychlorinated biphenyls 32
Propane 0.022
Propene 0.022
Silicates, unspecified 0.022
Sodium sulfate 0.038
Soot 23
Styrene 0.15
Sulfate 0.0033
Sulfur dioxide 1.2
Suifur oxides 1.2
Sulfur trioxide 0.0033
Terpentine 39
Tin 0.017
Tin, ion 0.0014
Toluene 0.039
Toluene 0.0066
Trichlorobiphenyls, unspecified 32
Vanadium 120
VOC, volatile organic compounds 0.022
Xylene 0.29
Xylene 2.2
Zinc 0.033
Zinc oxide 0.033
Zinc, ion 0.0029
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HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC /kg
HC / kg
HC / kg
HC /kg
HC /7 kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg
HC / kg



By

i C BEFWE T kg NP (GRE CML 1992 v2.1)

Compartment Substance Factor Unit

Soil Ammonia 0.33 kg NP / kg
Water Ammonia 0.33 kg NP / kg
Air Ammonia 0.33 kg NP / kg
Air Ammonium carbonate 0.12 kg NP / kg
Soil Ammonium nitrate 0.074 kg NP / kg
Air Ammonium nitrate 0.074 kg NP / kg
Wagpr Ammonium, ion 0.33 kg NP / kg
So? Ammonium, ion 0.33 kg NP / kg
Air Ammonium, ion 0.33 kg NP / kg
Water COD, Chemical Oxygen Demand 0.022 kg NP / kg
Water Kjeldahl-N 0.42 kg NP / kg
Air Nitrate 0.1 kg NP / kg
Soil Nitrate 0.1 kg NP / kg
Water Nitrate 0.1 kg NP / kg
Soil Nitric acid 0.093 kg NP / kg
Water Nitric acid 0.093 kg NP / kg
Air Nitric acid 0.093 kg NP / kg
Air Nitric oxide 0.2 kg NP / kg
Water Nitrite 0.13 kg NP / kg
Air Nitrite 013  kgNP/kg
Water Nitrogen 0.42 kg NP / kg
Air Nitrogen dioxide 0.13 kg NP / kg
Air Nitrogen oxides 0.13 kg NP / kg
Soil Nitrogen oxides 0.13 kg NP / kg
Water Nitrogen oxides 0.13 kg NP / kg
Soil Nitrogen, total 0.42 kg NP / kg

Water Nitrogen, total 0.42 kg NP/ kg
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fi 3%

Air
Soil
Air
Water
Soil
Air
Water
Water
Soil
Air
Soil
Water
Air
Soil
Water
Air

Compartment
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

Nitrogen, total
Phosphate

Phosphate

Phosphate
Phosphoric acid
Phosphoric acid
Phosphoric acid
Phosphorus
Phosphorus
Phosphorus
Phosphorus pentoxide
Phosphorus pentoxide
Phosphorus pentoxide
Phosphorus, total
Phosphorus, total

Phosphorus, total

Substance

Ammonia

Ammonium carbonate
Ammonium nitrate
Ammonium, ion
Hydrogen chloride
Hydrogen fluoride
Nitric acid

Nitric oxide

Nitrogen dioxide

Nitrogen oxides
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0.42

0.97
0.97
0.97
3.06
3.06
3.06
1.34
1.34
1.34
3.06
3.06
3.06

Mt D BMABUNE T kg AP (R E CML 1992 v2.1)

Factor
1.88
0.67

04
1.78
0.88

1.6
0.51
1.07

0.7

0.7

kg NP / kg
kg NP / kg
kg NP / kg
kg NP / kg
kg NP / kg
kg NP / kg
kg NP / kg
kg NP / kg
kg NP / kg
kgﬁNP / kg
kg NP / kg
kg NP / kg
kg NP / kg
kg NP / kg
kg NP / kg
kg NP / kg

Unit

kg AP / kg
kg AP / kg
kg AP/ kg
kg AP / kg
kg AP / kg
kg AP / kg
kg AP / kg
kg AP / kg
kg AP / kg
kg AP / kg



B3R

Air
Air
Air
Air

Compartment
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

Sulfur dioxide
Sulfur oxides
Sulfur trioxide

Sulfuric acid

0.8
0.65

Mt E Yt AET kg POCP (R B CML 1992 v2.1)

Substance
2-Propanol
Acetaldehyde
Acetone

Acetonitrile

Acrolein

Acrylonitrile
Alcohols, unspecified
Aldehydes, unspecified
Benzaldehyde
Benzene

Benzene, ethyl-
Benzo(a)pyrene
Biphenyl

Biphenyl, hexachloro-
Butane

Butene

Caprolactam
Chloroform

Crude oil

Diethyl ether

Ethane

Ethane, 1,1,1-trichloro-, HCFC-140
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Factor
0.196
0.527
0.178
0.416
0.603
0.416
0.196
0.443
0.334
0.189
0.593
0.761
0.761
0.761

0.41
0.992
0.761
0.021
0.398
0.398
0.082
0.021

kg AP / kg
kg AP / kg
kg AP / kg
kg AP / kg

Unit

kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg



B

Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

Ethane, 1,2-dichloro-

Ethanol

Ethene

Ethene, chloro-

Ethene, tetrachloro-

Ethene, trichloro-

Ethylene glycol

Ethylene oxide

Ethyne

Fluoranthene

Formaldehyde

Heptane

Hexane

Hydrocarbons, aliphatic, alkanes, cyclic
Hydrocarbons, aliphatic, alkanes, unspecified
Hydrocarbons, aliphatic, alkenes, unspecified
Hydrocarbons, aliphatic, unsaturated
Hydrocarbons, aromatic

Hydrocarbons, chlorinated
Hydrocarbons, unspecified

Hydroxy compounds, unspecified
Kerosene

Ketones, unspecified

Methane

Methane, biogenic

Methane, dichloro-, HCC-30

Methane, fossil

Methane, tetrachloro-, CFC-10
Methanol

Methyl ethyl ketone
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0.021
0.268

0.021
0.005
0.021
0.196
0.377
0.168
0.377
0.421
0.529
0.421
0.398
0.398
0.906
0.398
0.761
0.021
0.398
0.377
0.398
0.326
0.007
0.007
0.021
0.007
0.021
0.123
0.473

kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP/ kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg



B

Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air

Compartment
Raw
Raw
Raw
Raw
Raw

Raw

Methyl mercaptan

Naphthalene

PAH, polycyclic aromatic hydrocarbons
Pentane

Petrol

Phenol

Phenol, chloro-

Phenol, pentachloro-

Phthalic anhydride
Polychlorinated biphenyls
Propane

Propene

Propionic acid

Styrene

Tar

Terpentine

Toluene

Vinyl acetate

VOC, volatile organic compounds

Xylene

0.377
0.761
0.761
0.408
0.398
0.761
0.021
0.021
0.761
0.021

0.42

1.03
0.377
0.761
0.416
0.377
0.563
0.223
0.398
0.849

M F BIEMEEF MJLHV R B CML 1992 v2.1)

Substance

Biomass, feedstock

Coal, 18 MJ per kg, in ground

Coal, 26.4 MJ per kg, in ground
Coal, 29.3 MJ per kg, in ground
Coal, brown, 10 MJ per kg, in ground
Coal, brown, 8 MJ per kg, in ground
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Factor

18
26.4
29.3

10

kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP/ kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg
kg POCP / kg

Unit

MJ LHV / MJ
MJ LHV / kg
MJ LHV / kg
MJ LHV / kg
MJ LHV / kg
MJ LHV / kg



B

Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw

Raw

Coal, brown, in ground

Coal, feedstock, 26.4 MJ per kg, in ground
Coal, hard, unspecified, in ground

Energy, from biomass

Energy, from coal

Energy, from coal, brown

Energy, from gas, natural

Energy, from hydro power

Energy, from hydrogen

Energy, from oil

Energy, from peat

Energy, from sulfur

Energy, from uranium

Energy, from wood

Energy, geothermal

Energy, gross calorific value, in biomass
Energy, kinetic, flow, in wind

Energy, potential, stock, in barrage water
Energy, recovered

Energy, solar

Energy, unspecified

Gas, mine, off-gas, process, coal mining/kg
Gas, mine, off-gas, process, coal mining/m3
Gas, natural, 30.3 MJ per kg, in ground
Gas, natural, 35 MJ per m3, in ground
Gas, natural, 36.6 MJ per m3, in ground
Gas, natural, 46.8 MJ per kg, in ground

Gas, natural, feedstock, 35 MJ per m3, in ground

Gas, natural, feedstock, 46.8 MJ per kg, in ground

Gas, natural, in ground
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9.9
264
19.1

49.8
39.8
30.3

35
36.6
46.8

35
46.8
38.3

MJ LHV / kg
MJ LHV / kg
MJ LHV / kg
MJ LHV / MJ
MJ LHV 7 MJ
MJ LHV / MJ
MJ LHV / MJ
MJ LHV / MJ
MJ LHV / MJ
MJ LHV / MJ
MJ LHV / MJ
MJ LHV / MJ
MJ LHV / MJ
MJ LHV / MJ
MJ LHV / MJ
MJ LHV / MJ
MJ LHV / MJ
MJ LHV / MJ
MJ LHV / MJ
MJ LHV / MJ
MJ LHV / MJ
MJ LHV / kg
MJ LHV / m3
MJ LHV / kg
MJ LHV / m3
MJ LHV / m3
MJ LHV / kg
MJ LHV / m3
MJ LHV / kg
MJ LHV / m3



By %

Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw

Raw

Gas, off-gas, oil production, in ground
Gas, petroleum, 35 MJ per m3, in ground
Methane

Oil, crude, 38400 MJ per m3, in ground
Oil, crude, 41 MJ per kg, in ground

Oil, crude, 42 MJ per kg, in ground

Oil, crude, 42.6 MJ per kg, in ground

Oil, crude, 42.7 MJ per kg, in ground

Oil, crude, feedstock, 41 MJ per kg, in ground
Oil, crude, feedstock, 42 MJ per kg, in ground
Oil, crude, in ground

Peat, in ground

Steam from waste incineration

Uranium ore, 1.11 GJ per kg, in ground
Uranium, 2291 GJ per kg, in ground
Uranium, 451 GJ per kg, in ground
Uranium, 560 GJ per kg, in ground
Uranium, in ground

Water, barrage

Wood and wood waste, 9.5 MJ per kg
Wood, feedstock

Wood, unspecified, standing/kg
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40.9
35
35.9
38400
41

42
426
42.7
41

42
4538
13

1

1110
2291000
451000
560000
560000
0.01
9.5
15.3
15.3

MJ LHV / m3
MJ LHV / m3
MJ LHV / kg
MJ LHV / m3
MJ LHV / kg
MJ LHV / kg
MJ LHV / kg
MJ LHV / kg
MJ LHV / kg
MJ LHV / kg
MJ LHV / kg
MJ LHV / kg
MJ LHV / MJ
MJ LHV / kg
MJ LHV / kg
MJ LHV / kg
MJ LHV / kg
MJ LHV / kg
MJ LHV / kg
MJ LHV / kg
MJ LHV / kg
MJ LHV / kg
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