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Abstract

Environment protection has become a more and more important issue and should
be taken much attention in all industries. The impact of food industry on the
environment should also be taken into account. Foods processed with higher energy
efficiency, fewer discharge and more recoveries, the so called green processing, is
helpful to sustaining resources and protecting the environment. To establish the index
for the greenness of local products, we used carambola ~ orange - guava and
tomatojuice processing as model system to study the factors that affect the greenness
of juice.

To assess life cycle of juice and it's environmental impacts, the material flow in
the life cycle of juice were put into the computer programs— Sima Pro. t consumed
a large amount of water washing the recycled plastic contain. Effective washing or
using aseptic container could solve this problem. Sterilization consume water much
more than other unit processing. The prominent environmental impacts problems
resulted from the producing juice is acidification. Impacts caused by electricity
consumption was much higher than others. In summary, environmental impacts of the
stock carambola juice factories were significantly higher than canned and Tetra Brik

carambola products.
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B 0.01 1 EXBZME

iR 0.07 0.14 Y VL E L ]

A1 0.3 0.03 £ H A

& 0.003 3 B

5 0.05 0.2 &5

| 2 0.005 = A

& 0.01 1 BEER "FRAGE B
£ 0.5 0.02 WA B

48 0.07 | 0.14 _

£ 0.02 0.5 -

E3 0

.001 10 B BERERAKAE
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6, BRAEDA AGCERHETHELHFR EATUA lyg/m3
R BABATRESE UHNH—BTEAREALE 1pg/m3
MEREFTRBHOTREME -

7. 25BF LB AELEHBRS02-AQGHRELAE SO
pg/md> AEREBFTES ]

8. EEBF: ALELANSEMPOCP) ZHHES 1> X
BoeAaRth £ SimaPro3.0 YHHF S @LMAH T
Bliv L&t - ARAESBARSRELSH -
EEBEKeg)= [POCPk & #i# (Kg))

9. fERAHME & Sima Pro 3.0 YPAARRARRER THAK
SR RN HH
A (Kg)= [#H#4¥ (Kg) *x1/R2& (Kg)]

10. &R RAMELEREAE —RURAKHABRATH
HBARKA —ARENHLIBA U Z AW 7 HH P
A

11. BB R AWMEFEHEACML ¥ > A& Sima Pro 3.0 A 47
A BHERBABARRE-—HELTEHA K -
solid Bl (Kg)= [BR A& % (Kg)])

Eco-indicator 95 A #9 kAl & St distance-to-target R¥# X
HMEAERERAHMALEHGRTAAAROERAG LR RHY
REH BRAGKRHBEEIRMLBRAY #A4EE 1.2538
AFPBB-ART 2 ARMHEAS SR EZBBEEN 3. LHRS
FAEE - - LBMAFTHHERNT R &+ — - (Manual for
Designer ,Pre’ Consultants ,p24,1997)
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XE :Sima Pro AT SMATHRERT

BEHS 2.5 4 10 5 3%3& 0.1°C
L3 ¥ F % 100 HI10BEREBEFART] AZMRE
LA R 10 WA S5% EBA KRB .
# f.4t 5 STARMANHAKTLBRN 5% LB A
' $iR 1L
NEEE 2.5 AEFHHRXEHAT  HARRERBA
: REARFERE BLRESE
A2EB% 5 REFHRYREHAT > HAZRRBRA
REAGRBERTE
A A 25 5% £ 8 AL
ERFPHELE 5 $hHR4eRFHSSE
Xy ELE 5 MR THRTE
BAHhE - 10 HFI10XBEREFA LT —AZIHRE

Eco-indicator 95 F:RAA —MERE r REMFZIHEHR
# (indicator score) #5X "X ¥ (Pt), A7 ARpA UK EE
SHASAWEHBHEZ LR - (Sima pro Database Manual * 1997
T » 1998 ; Sima pro User Manual » 1999 : Pre Consultants > 1999 ;
# > 1999 ; B - 1999)

®Sima Pro #HE# ¥ &,

* EAe

SimaPro A M ¥z @ ¥ (assembly) MARBEA S & #ld !
UG- ShIR TABRAENLHEEBRE AHHEARRE
BARAEHEF REL - RAi¥BATNAE  FPA8RY
#4E (assembly box) v X R EHMAAMIETR —B8H /b
(assemblies/materials) Z & EFRFEM; 5 — B W#E (processes)
ZHIFREN THBFFAIHAABRFIIARERTAARE £
BHR/BEHESTRERY "RHEARaS  Fo#hrg: aflads
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TRERY "TRER -ERPUERER YRS - BP0 X8
REAMBTTREAARAFEAEGEH/G0LYE > 3 £
FRITUR AT REMELBRETF -

Sima Pro &84 F

A AR SimaPro 3 & (Pr A £ B H ik (Eco-indicator 95
method) ) BB RERMRF M Leiden AR HAPER ¥ .o (OML
1992y B R th > HERETMAANLRIOHKA > HRRPEAR
MAE-BBRET/ BRI PRAAZRRAFARRGEERAN oL 78
(B RA SimaPro 2 ) AAHBILAFAZLAE -~ RERHTRE
HY BE-ASLFEAT AeBFOXBANAEEET AT
Eco-indicator 95 ERHERAH AL F A RBFREDOEELOSR
WAL &y 3 A7 2 - (Sima pro Database Manual » 1997 ; Sima pro User
Manual - 1999 : Pre Consultants » 1999: T » 1998 : # > 1999 ; 5 »
1999)

® FSima Pro Model , ﬂﬁ%ﬁ*iﬂ

M7 Sima Pro A ¢ @BMIPE I A BAGERY > B TULE
HaBE ARz Aok AHM—FEYRA -

25



A~ HERHER

ARt EoRinAMNTH
Rt
BRLEBHAREAMERARIERAANTHIR KL

A
BHLIABRALBRARTFELAHZERERMEHANAA

B L :
BRLEESHERAAM T HRAFETL AR ZERABAMTHIAN K
i

oW
BREABSVIAAGRAMETEIHAZERERHAB AN AL

FEACRKEBZHEL - ER - BT RERT AR IREATLED
RRBERFBRIINET -kt = 2+=ZR%&+tw-
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ERHTEMA LM AFHHL > BB 5488 Sina Pro PR
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AHRXLALITHRE  ERFLIZHBIRD ol - FREALL
Ay ALRAREBHUAREHH  LANHSEELEHGTHE
BAEXRRFPEASRY - ERNENAARA  BHLHARETAA(2001)%
FHATHZRIAIRRABSE Ao gERFHFHAI A Sina
Pro B RBABAREAKRAHERALE -

(Z) ~ B

~BRETHRAFRARE -SI¥XBAHEER FX L TR
¥R esTaM  eHAaLoAREAREL AHHANEART
U Z2AAS  ARCAHAMAGBHNBIAAORR  CHEREEETH
BEOEXLHRXARH-BEA SR - F (AR 1999)
AEARATBRARARAARSERNTELT > BRI RALE 2
M B (FH R - RAABKTREZLBIRTE)ABLARARL A
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(w3) - AR

REAKRZKHERAK AR NG SR F R

MEFLETFRY  BEAAETAAZBERASOE L REF—HA

1. BHARE T AREHRABES S DU @
CEEE EX L T8-S PN EIPLE CEYCE X0
FoRRAA SN BRIt EH M BILKA AT E(000)
MEM RARERLHERRWREE  RLERAHHLG T
RURBRAT SRARTOERARAPHIRERRK .85
AT PHERERUTRERRSLERY—EREE -

2. HRERTHETHHEELRMG TR RS £
AROBRAERTHRFUBRA B RAHRERTARR
| $Ha -
3. Sima Proz v EHEERAERT AT 48

MEHE  AAEAEAPRLAENERRTHETRHRLIRAR
MHE - kR AHBREKAREHEN -

4. FRBERETZ NS XX THFR LRGN
Rt AAAKRAAARSEH  RELBHNRE  BHA
REMHEE AW -BFRALAEERT FLARTEBRE
My A EE 2408 BEREY » XSina Proz ¥ uHHAE
Pz BRTLSAHIEANE  BRLESRTTHA -

5. . BRBRRAHERIRR ARARERER
HAELFRA - AR RA 2 4BMOFELMNLBEAN -

B. % % 47 & (Shopping and consuming) » %o R it %]
HREFLAIBAT RAZAAREANT - AHEARKR
BRAEIZARC NABHMLHREERNE > FREFRRT
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ArBRPHLEFAR -

1.  AABBRA-TARAE BETHRRLARLR
REFHZH/ X -

8. ARGWUBHFERA > AR IH 02K B
RFRFAAR - GBI HRRK —RUCREHATAER
=% Sima Proz ¥ s FH A2 LT > Bk BRast -

= RAsE

ERBEAFEHBETH 2 ER LB PR AAREEEL
R HURABEAHAREGDEONET - AARANGKEURZ—T
HE > XL HBREROBIUHRAGAARIHIRATERALY
aPELs - A+E-RATARUBRIGARBEZITHAAR TR
- AU AR ARREZ RBBEA » R = - RERNRERT
HARBEZRHBIO AT L ~ ZHAREHRTHAKBEZTHA
% Flob 2% A Sina Pro Z H# A -
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R+E - MBHERT Ao ABBERH

BRHATFASK
BEEH LERRHAER2 BHERE 3. AHLR
£e £ WA X
w¥(2M) 1666
3 B M
ERTARK
8 & FH LERFN 2 ERTIPHER
WA RREN Rty
# R R R 9.8 9.8
(RE:a8AT)
FiE(NE) 53. 70
U2 AT AR
BERAH |LAXE2AEELABELBER(FRRE-RB)
RREAMER 7R T |MHE (B |[RE&EM
¥ 1560 74. 8 272 327 5.95
A Kg |[B8%8F 3¥&X kg g
BEFAK
BEFH AE¥
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Rtx-RASKTZIAFERBETH
BEFH LERARAR2 BHERE 3 RHRR
L E HHRAR ]
#E(2F) 1620 75
R R B B A
ERT AR
BEFH L ERFX2. ER T3 FHER
ERH A REEH Rt
AARR(ARE - GEA 9.8 9.8
)
FyER(AE) 53 70
(32 ATFA&A
BERH |[ILAXE2ZATEIABELREH(ARRE -RD)
ABRBAMR 7R Z |BHE BFYP |[RKfas
¥ 1478 46. 8 272 358 2.06
B4 ke |HSEF BHAX Kg g
HETAK
%EHH REE
& § 0
B BEHEE
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BHTA#
BERH LR RAER2 RARAE I RHRA
z: & Bt HE K
BE(DR) 133.3 769. 8
R B A B
QTS
SEFH 1. EwF A 2. B 3. FHER
EwF A Rt A ER
il 9.8
(B THAT)
FIGIERE(LE) 152. 9
B XN B Y
BETH LAKXE2AEEIMRELBEH(RARR - RE)
RAREAEM K T |BmHEE BEH |3%0: [ AHE
%% 575.4 |94.2 292 8.9 2.4 20.4
. Bid kg [GBXAF BEEF kg L g




AtA-BREABRTZECARRE RN

BHRTFAK

8EETH LEREMER2 RMERTE 3 RARA
. £ Bt HEk
HE(D2F) 140 750
2B iRy H A
ERT &
g8E&RKH 1. ¥R FX2.IHT 3 FHES
W K E B R $
A AR R 9.8
(BB HER)
FHER(NE) 130
42T AR
NEFH [LAXKE2ATEIAEEL BAEB(FRE-XE)
RN X T BHE BEH [ XLAESH
¥ 3560 89. 1 284 1.02 71.2
i kg AR BEAEF Kg g
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RtA-HEATZLGARNBIFTH

BEREH 1. EARHMABR2 RHERAE I EAHRAR
7% 3 LIECE S )
HE(2A) 2104
ey HA
ERFAR
BEETH 1. ERF R 2. RT3 PHER
XRFK BAEN BitdR
FRARR(RKE TEAT) 9.8 9.8
B EM(NE) 155 195
{1 XETAK
8ERTH 1L AKE2REFI I AMELREXB(FRR - RE)
RARBAHEN #* L ¥ RE B x &
4
u¥ 2840 24 222 1103.9 8. 06
Fa ke FEE ER Y Kg g
x 3 ¥
| BETAR
BEFH REk
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R ARSERTZAGANEETH
& & 7 ¥ 1B RHER2 AR ¥ 3 B8R
L B it WALk
3 103D 154.5 827.5
R AN BA
ERThR&E
BERTH LEBRFN2.EREI FHER
FEWF A ER R $
AR AR 9.8
(ReE:BHAT)
FHER(NE) 316
Pt ETFRR
BEEH 1L AXZE2 AEEIBARELBEBH(RRR-RE)
1 §. 1 %E. ]
" K z B BEH
5E | 1657.5 40.2 266 4.5
¥ kg TREF BREF kg
BETFAK
BERH AEX
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Rb— - RBAMIHBERTZL4ANBERTH

BEEH lLERERER2 EHERE S RHAR
. %] Bt HEK
¥ (2F) 82. 25 838
L3 3 BN A
EMTAR
BEFH LB F A2 RGF 3 PFHERE
R F A e R &
A A & R 9.8
(R THRT)
5?‘34]2&&-(’2-2) 315
N2 XF R &
BERXH 1L AXE2 REEIMBELBEB(RARE - 2B)
KRB
- % z MM A BEY
#¥ 775 85 283 13.95
Hix kg BEET BERAER kg
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AU - BAEHHBERITZESAMBEETH

85 T4 LERAERER2 RAEAE I EHRE
E T Rt WEe X
% {CiD) 35 841.5
2R B A BA
ERTFHHK
BEFH LERFA 2 EHES FHER
T R EtALER
Fi R & AR 9.8
(B - TEEAH)
FHER(NE) 233.3
VHLEATFRSK
BEFEH LAAE2Z AT BAEELBER(FRR - 138)
RN '
. * ) MM L $.3
78 4 1035 39.3 295. 7 1.5
R ke EEE Y AHEE kg
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RUZ-EMRRTZAGAMBITH

55 AP | L RARHER2 FAEAE 3 BB RA
Y] ERRET
BE(AF) 1306.5
Y B A
FTEXY)
®E R AR R 2. AR E 3. FHER
TR F A FE¥ 1 BT AR
A E T Y B ED 9.8 9.8
FHER(AL) 148.3 140
FYYES Y
BERH | AAEZ REES MREALRENCFRE - R&)
N T K z wHE| REH| KLE
#
% 3 1966 102 267. 1 306. 47 39. 81
¥ kg THAE| BHEAE kg g
: 4
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RAAw - ARERRA4GERBERH

BERXH LEREHSER2 BHERE I AHRAR
% Bt waek
BE(2AF) 153.5 782.5
rE ¢} BA
ERTARK
RERH LB FX 2. EREI FHER
WS Rt ALER
AR R AR 9.8
(Bt - BHER)
TR E) 285. 2
B XY B ¥
8& %A lLAXE2Z AEEIMBEL BREB(FARR - RE)
L2 TN ]
- X z MM BEESH
¥ 836 40. 04 280.2 0.5
i kg BERAEYE BHAER kg
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AY4E KRBT ERRTZAFAMBETH

EEAH LEARHEM2 RAERE I BHAR
M Rt HELK
#ER) 151 748
R R BA B A
ERTFAR
BEFH LERFA 2. AN I FHER
R X RAARER
A W , 9.8
¢S F-F § 5
FHERE(DE) 294
Y4 EATASK
BERH LAAXEZ AEEI MEELBREDCRRE - RB)
RiRfanis
" 7k g 4 & X
#¥ 556 102 289 11.51
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AUYXN - RARSL Rz A 4ADNBETH

SERH LERAEHMAN2 FHEAE I RHARR
. 7% MW Rit WA K
HE(RF) 180 704. 5
R B A B A
ERTFAR
BEHH 1By hs 2. BT 3 FHES
T X R A ER
iR R R 9.8
(B aHER)
FIEM(LR) 233.3
P42 TA&
SERAH LAAE2 ATEIMEBEL BED(FRR - RE)
B RIS
" K z M g | BRED
»¥ 1145 48. 3 295. 7 4
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AL - ERRARAZILGBANBEIETH

ERT AL
BEAH L GARMHEM2 ZHERT 3. AH AR
T EREX [}
L 8 JENE 1400 30
R A 73 BN
BT AR
BEXH | ERI X 2. BB T 3. FHER
ET LEF T Rt ER
FARR(ARE: 3% AT 9.8 9.8
FTRER(LNZ) 10 0
Y EIY
BEEH L.RAAE2 ATES. AR
TRBAER * z ®HE
"% 2300 14 362
T kg BEERF A ERE
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REA-RAAERDRR T2 AGANMBERH

BRETH lLEAEHEE2 RERE 3 BRHRR
. &0 Bt
#$E(DR) 1000
R BA
ERTAHK
BEEH 1. EgHFX 2 ERF I FHER
s 3 EHASER
A A K R 9.8
(- THAH)
PSRN E) 235
Y2 X TFAHK
BERFH LAAE2 AEE 3 ARE
FREAM
- % z M AL
#¥ 900 33 362
L ¥4 kg BHER BYAEX
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= Sima Pro #{F

A ANTERERR -SinaProz KM ES M LEABENHNT
HERGA LERRYRRHEPTLZARATFEAELAE
A2FBE Bl T

(—)-~B&#H :

¢ BR : AR RAF-RARABRRRAEA G- wHH
AER AT HAR RAGMAT AL HHBRT
HERNABRERRATHE T -ERTARER T
BEaaWMEH BLXZERHEA -

s HA %Iﬁil’qﬁﬁ‘fﬁ-'BU_WALZEU*EumpeWestern(i-ﬁ-k.)

s HWw%H  ¥e

¢ K AR NAIARAEIMEEZERERARB(ZH
Btz - 2001)

(=) ~BRFH KRS E2000)ZFH#uE kT 9. 84]/Kn
¥R ERTE  BEBHBRANETH - system
model BUWAL250( & )

(2) - ZH BAELAXEREINH a2 RO THIRIRH
B - (ZHBAT > 2001)

(=) -2 A8&Hy:

s THIRARANMIERAHNLSAET BHLAHEA
r-RH@Ra4 (B PHA)GEHRBEAR
A ABZRRTHH -

* HEBRE - ¥

* RAME - HAARXFTH - BUVAL250(heat)
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Process

Category
Sub-category
Reference code
Type

Name

Time period
Geography
Technology
Representativeness
Date

Record
Generstor
References
Collection method
Data treatment .
Verification
Comment
Cluster

Allocation rules
System model

Resources
Materials/fuels
Fertilizer-N |
Fertilizer-P |
fertlizer K
Electricity/heat
Emissions to air
Emissions to water
Solid emissions

Emissions to soil

Non material emission

Waste to treatment

Products
star fruit

Avoided products
End

Material

R

csmc i 06746500001
Sysilem

satr fruit

Asia, China
Mixed data

Average from a specific process
2001/5/9

No

kg 2o
kg 80
kg 160

ton 1 100 % not defined
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Process

Category Malarial

Sub-category Chemicals

Reference code BUWAL 25006555300227

Type System

Name Production of NaCl

Time period 1590-1964

Geography Europe, Westam

Technology Average technology

Representativeness Mixed data

Date 1997/2/12

Recond PR Consultants, Amersfoort, the Netherlands, RS.

Generator ETHZ ich, Institut f Verfahwens- und Kitetechnix VUK), Switzerland.

EMPA, St. Gallen, Switzertand.

References BUWAL 250 (19696) Part 2, table 18.6

Collection method

Data treatment

Verification

Comment Production of NaCl {100%) according to APME (1994), with modifications and

additions from Buwal.

Cluster Nao

Allocation rnules

Syslern model Plastics B250

Resources

lignie ETH kg 7.3

natural gas (vol) ma 43

coaf ETH kg 16

crude oil ETH kg 15
. uranium {in ore) ] 0.47

pot. energy hydropower MJ 45

rock sait kg 14

sand, clay kg 0.06

process and cooling water m3 4.6

Materials/Tuels

Electricity/heat

Emissions {o air

dust 0 320

benzens ] 0.18

PAH's 9 0.0012

CxHy aromalic 9 0.51

HALON-1301 g 0.00368

CxHy halogenated g 0.00002

methane g 370

non methane VOC g 4100

co2 g 175000

co g 80

ammonia ] 0.074

MF g 0.45

N20 1] 0.44

HCI g 10

S0x (as SO2) g 1100

NOx (as NO2) g 1500

Pb 9 0.0085

cd Q 0.00005

Mn g 0.0024
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Ni

Hg

Zn
metals

Emissions to waler
BOD
CcoD
ADX

suspended substances .

phenols
toluene

PAH's

CxHy aromatic
CxHy chioro
Fats/oils

DOC

TOC

NH4+

nitrate
Kleidahl-N
N-tot

EzeIeQgge

i
:

Solid emissions

waste in incineration

" waste bioactive landfill
mineral waste (mining)

Emissions to soil

Non malerial emission

radioactive substance to air
radioactive substance to wat kBg

Waste to treatment

Products
NaCl (100%)

Avoided products
End

(-K-R =R -R=fog=f-J-Re e ¢RoRaolof ool -R-Q+goof-Nageof-F-F-F-R-N-R-J-}= [+Q =N -] =]

&&&

kBq

60

0.055

.02
14

0.0029
0.11

0.06 production waste (combustible)
14 production waste (non-inert)
production waste (mineral)

21

41000
370

1000

100 % not defined

Chemicals



=~ RAAE#H

Process

Category Material

Sub-category water in ROC
Reference code csmcE 06748500012
Type System

Name water

Time period 1965-1909

Geography Asia, China
Technology Mixed data
Representativeness Data from a specific process and company
Date 2001814

Record

Generator

References

Coliection method

Data treatment

Verification

Comment

Cluster No

Allocation rules

System model

Resources
Materiais/fuels
Electricity/heat
Emissions to air

dust
co2

0.46
81.93
0.23
9.69
3.02

g
233322

Emissions to water
Na

Ci-

suspended solids

0.28
0.21
089

EFF

Solid emissions
Emissions to soil

Non material emission
Waste 1o lreatment

Products _
ROC WATER kg 1 100 % not defined  waterin ROC

Avoided products
End
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™ -~ REALREH

Process

Category Energy

Sub-category electr. TW

Reference code csme’l 08746500008
Type System

Name ele 1aiwan

Time period 1985-1999

Geography

Technology Mixed data
Reprasantalivengss

Date 2001/417

Record

Generator

Referances

Collection method

Data treatment

Verification

Comment

Clyster No

Allocation rules

System modet

Resources

coal kg 0.037
crude oil mg 0.8
natural gas mg 0.25
lignite mg 0.01
nuctear mg 082
hydro mg 0.08
Materials/fuels

Electricity/heat

Emissions to air

cO2 kg 0.22
co myg 10.39
dust mg 2392.5
SOx mg 58854.3
NOx mg 1B765.98
HCH mg 053
HF mg 0.03
CxHy mg 19.08
Emissions to water

cQbD kg 0.0087
8oD mg 0.05
Na myg 0.81
Acid as H+ mg 0.05
metallic ions mg 0.02
NH4+ mg 0.05
Ck mg 368
suspended solids mg 11.73
detergent/oil mg 0.02
CxHy mg 0.04
Solid emissions

Non material emission

VWaste 1o treatmant .
Solid mine kg 0.01 Incin. other materials
Solid slags kg 0.01 Landfill cther maierials
Products

ele taiwan kWh 1 100% electr. TW

Avoided products
End
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B~ BBEEXEH

Process

Category Enesgy

Sub-calegory Heat B250

Reference code BUWAL25006555300002

Type System

Name Heat from diese)

Time period 1890-19504

Geography Europe, Westem

Technology Average technology

Representativeness Mixed data

Date 1906/10/30

Record PR Consultants, Amersfoort, the Netherands, RS

Generator ETHZ ich Instittf Verfahrens- und K¥¥telechnik (IVUK), Switzerland.
EMPA, St. Gallen, Switzerand.

References BUWAL 250 (1996) Part 2, table 16.9

Callectlon method

Data treaiment

Verification

Commen Themai energy from 1 kg of Diesel. Includes detailed emission data for heat
produclion from diesel in Europe, including production and fransport of grimary
energy sources, excluding the infrastructure of the energy systems.
Higher Heating Value.

Cluster MNo

Allpcation rules

System mode} Thermai energy B250

Resources

lignite ETH g 116

natural gas ETH m3 0.0549

coat ETH g 8.72

crude 0il ETH kg 1.09

uranium (in ore} mg 0.7s8

wood g 0.0855

pot. energy hydropower MJ 0.0508

Materialsffuels

Electricity/heat

Emissions to air

dust g 1.48

benzene g9 0.428

PAH's 7] 211

CxHy aromatic q 0.0215

HALON-1301 mg 0.261

CxHy chicro i 0.0208

methane g 4.37

non methane VOC g 224

coz g 3590

co g 197

ammaonia mg 0.0976

HF mg 0.787

N2O g 0.0867

HCI mg T.34

S50x (as 502) g 541

NOx (as NO2) g 648

Pb mg D.192

Cd mg 0.0349

Mn i 294
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Ni

Hg

Zn
metals

Emissions to water
BOD

coD

AOX
suspended substances
phenols
toluene

PAH's

CxHy aromatic
CxHy chloro
oil

DoC

TOC

NH4+

nitrate
Kjeldahl-N
N-tot

As

Cl-

cyanide
phosphate
sulphate
sulphide

anorg. dissolved subst.

Al

metallic ions
Solid emissions
Emissions to soit

Non material emission

radioactive substance to air
radioaclive substance to wat

Waste to treatment

Products
Heat diesel 8250

Avoided products

End

mg

173
3.59
1.15
0.0113

492
0.161
0.215

312

7.24

6.49
0.714

47.9
1.46
0.0259

0.12

203
0.117
0.0716
292
0.216
1.42
1.03
1.72
21.1
0.0144
0.138
0.148
60.7

0.0307
0.189
0.224

0.639
0.336

68.6
0.656

45.4

100 %

Heat B250



g kG AR A M i

AMAEUSinaProA 4 AWIFERM > BITHHRT LS ER
RIS > Bkt A Sima Pro 1-Sima Pro2 - £ B i 4
BERZE AR RKALEEHEBL % (Eco-indicator 95 method) -
#i% 5 M (classification)~ $##4t (characterization) # i &
(valuation) B 4% 28 %4584 (indicator score) M &
# (Pt); &% -

# A Sima Pro 3328y "Analyses; & "Compare  sishfE » %
HEALLAEGAMSBERZIER UBKTAY > SEAFNER
HRBEART - THEAANIRABRARARTASRIEZMEHS
HRILBEZER -

AN HBERBT B 718 SinaPro X HERMAHRE
HEAF B HSUNERKBME T - MEHBKAT - BA I Gk
TURBRAEHRTRBMIT S LT RS SinaProB ERZHRLH
2 CHFEHRART - ABIET - REPIHRFTRBER
Wit Sima Prosa E 22 5 BRILER DHESBERART - 4
BERTFIOERGRER > EREHH R L E #HH 4 Sima Pro
BHRZEREER B4R T44B8N T EBEEER -

A~ HMBEBMRETEH > 7L SinaPro X EHERABBOEFR

BE-Ht+aesdisiml S A EAFTH2EH - FRLOHE
AR ~BREHBEFERERE - FMEOBERRERE -
HRCHBBRBERDEF -
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Mtz— - FHESHETZHRLZER

Data:
Method:

Relative mode:

Class

greenh.
ozone
acidif.
putroph.
h.metals
carcin.
w.Smog
5.5moQ
pesticid
energy
solid

SimaPro 3.0 Eco-indicator 95/ Europe e

Analyse 1 p assembly '$TEERHKR

Non
Unit Total
kg CO2 941
kg CFC11 0.000139
kg 502 134
kg PO4 9.68
kg Pb 0.0089
kg B(a)P 2 24E-6
kg SPM 9.44
kg C2H4 0.287
kg act.s 0
MJ LHV 1.18E4
kg m

slarfrult  ROC WATER
794 0.128

0 0

315 0.0184
5.16 0.000612
0.0083 0
1.83E-8 0
22 0.0151
0.0128 5.59E-5
0 0

1E4 0
169 0

glefaiwan  Heal diesel Heat oil
B250 (S,EU) B250
25.2 97.2 247
O] 0.000111 2.78E-5
8.25 1.3 0.378
0.281 0.226 0.00831
0 0.00012 0.000481
¢ 1.1E6 1.12E-6
6.74 0.144 0.335
D.000869 0.249 0.0244
(] 0 a
124 1.3E3 344
2.29 o ¢

Mz~ MEFREFZoBEEKRE
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WMAZ— - HHEBRETZ-RIEEKR

SimaPro 4.0 Normalisation
Data: Analyse 1 p assembiy "SEHBEE
Method: SimaPro 3.0 Eco-indicator 85 / Europe &
Relative mode: Non
Hest oil

Class Uni Tolal starfrut  ROC WATER  eie taiwan HeaBlZ d;uml S,EV) B250

0.00189
greenh. 0.072 0.0608 9.78E-6 0.00192 0.00744 3E-5
ozone 0.00015 0 0 1] 0.00012 1.00338
ackdif. 0.117 0028  0.000154 0.0732 06118 0.000218
eutroph. 0.254 024 18E-5 0.00736 0.00592 0.00825
hmetais 0,164 0153 0 0 0.0022¢ 0.000103
cargin, 0.000208 1.G4E-8 0 o 0.00010 0.00355
W.Smog 04 0.0233 0.00016 0.0715 0.00152 0.00138
s.5mog 0018  0.000712 31266 4 B5E-5 0.0138 ]
pesticid 0 0 0 ] o 0.00218
energy 0.0742 0.0631 0 0.00078 0.00819 0
solid 0 0 0 0 0

BAZ=- - HEBHRETZ-—RIEZERE




BAZ— -~ #BHEKE T2 Evaluation 41t #ig

SimaPro 4.0
Data: Analyse 1 p assembly ‘¥R
Method: SimaPro 3.0 Eco-indicator 85 / Ewope ¢

Relative mode: Non

Class Unit Total

Total P 388
greenh. P 0.18
azone o | 0.015
acid, Pt 117
tutroph. P 1.27
h.metals P 0819
carcin. Pl 0.00208
W.Smog Pt 05
s.smag Pt 0.0401
pesticid Pt 0
energy Pt v}
Solid Pt 0

251
0.152

1]

0.28
1.2
0.784
1.68E-5
0.117
0.00173
o

0

0

starfrit  ROC WATER

0.00255
2.44E-5
0
0.00164
8.02E-5
0

0
0.000801
TEE-6
0

0

0

ele taiwan

1.13
0.00451
0

0.732
0.0368
0

0

0.357
0.000121
¢

4

¢

Heal diesel
B250

0.234
0.0186
0.012
0.119
0.0208
0.011
0.00101
0.00784
0.0348
]

]

0

Heat oll
(S,EV) B250

0.109
0.00474
0.003
0.0336
0.00108
0.0443
0.00103
0.0178
0.00341
0

0

0

BAz= - H&FHEHKE T2 Evaluation /it BHE R
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M+2— -~ M#EFHEAE T2z Indicator E1E4i #iE

SimaFro 4.0 indicalor

Data: Analyse 1 p assembly "SiEHEHIE

Meathod: SimaPro 3.0 Ece-indicator 95 / Europe &

Relative mode: Mon

Class Unit Tota starfrui  ROCWATER elelaiwan  Heat diesel Heat oi}

B250 (5.EU) B250

Total Pt 3.99 2.51 0.00255 1.13 0.234 0.109
greenh. ™ 0.1a 0.152 2.44E-5 0.00481 00188 0.00471
ozone P (R H 0 0 ] 0012 0.003
acid. Pt 1.17 0.28 0.00164 0732 0.119 0.0338
eutroph. o 1.27 1.2 8.02E-5 0.0368 0.0296 0.00109
h.melals Pt 0.818 0.764 1} & 0.011 0.0443
carcin, [t 0.00206 1.688E-5 0 1] D.00101 0.00103
w.5mop Pt 05 0117 0.000801 0.357 0.00781 c.0178
s.smog Pt 0.0401 0.00178 78E4 0.000124 0.0248 0.00341
pesticid Pt 0 0 0 0 0 0
energy Pt )] 1] 0 0 0 0
solid Pt 0 0 1] 1) 0 0
Mtz= - #WESHKETZ Indicator ikt KW
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B‘B+'4i&lﬂﬁﬁ#%%ﬁﬁ‘ﬂﬁ%%ﬁﬁ‘&ﬁ
LBkt - BRAAFERTRER T L2 TRz t2 Indicator
ﬁﬂk&ﬁ&ﬁﬁﬁ'ﬁﬁkﬁ%%ﬁ%ﬁ$%%ﬁ¥°

1. AR

LA A R (Enviromental Impact) BB & o5 m s R @+ — (&
HARR+2-)%F > #5308 % % 2k K % K4t (Butrophication)
ARG HERRUBMRE B Mi(Acidification)kz » L%
ﬁﬁigiéﬂﬂﬁﬁ’ﬁiﬁﬂﬁﬁﬁﬁii&&(%myhmh%
RERC—RHERBHYRSHELTEE > £58F Finter smong ) 1%
Fwig -

AARAAIHFEARIABRNBAZT - BlAEBRFHEL ¥
HARE SHHTQFAT LR EE > MRS » B f M
REFERT L8 -

LRy S L TV B LR
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2. L% ¢ 1
DEREEBHETHOBSRAB = - B+ 247 HBE RO

% 50k K 8 fifc(Butrophicatio) 5 & % » €44 (Heavy Netals) %
2 BERWEAMRL®A(Acidification) » AHRR BB LA
ABMATEH RRABRSFBHIOSRL - £RAFRHESGE
HETRRGRUE > RSB PR RBITRARD > 0EAX
ERD A THEBRABHERIANMAF(REH) > B Sina Pro A&
B BN BRERA LSRRI SRR MHELERE
GHRBITFAERBLC-BHGTHAREAT A R AR ERARESR
YERS - SH—MTRARAZRKAIREAESLFESARBE -
AERAANINBRAS > AN ATEEEE RFEEHRETY
ARZ—  ERERESPARERANE - FOHERGHE - ARS
BEHHREARBE A4 XS FTRERAARA AN RFTRGA R
ALy AL RN B R4 R - (data not shown)

i R
R R B
S
s ¥
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B+~ & & Ak E T3 s BRI R B

Date:
Method:

Relative mode;
Class

Total
greanh.
ozone
acidif.
sutroph.
I metals
carein,
W.Smog
5.5mog
pesticid
enemy
soid

Analyse 1 p assembly NEFRE
SimaPra 3.0 Eco-indicator 95/ Europe ¢

Non

=

Pt 2% 244 0043  0.0024
A 0174 0148 000257 236D
Pt 0.0154 0 0.000467 0
Pt 0.524 02n 0014 00155
Pt 12 7 000 7865
At 08 0Tz 00083 0
| 000216  t6¥ES 0000102 0
Pt 0.1%4 0113 00047 0.000759
| Q057 00017 0 THES
] 0 0 0 0
Pt ] 0 0 0
A 0 0 0 0

Toldl Slarfrut - NaCl (100%) ROC WATER  ele taiwan

0128
U.Wg
0.0832
0.00418
0

0
0.0406
1.38E$
0

0

0

Heatdiessl  Heatoi
B2  (SEU) B¢
0.24 0.109
0.018 0.0M471
0.012 0.003
0.118 0.0336
0.02% 0.00100
0.041 0.0443
0.0011 000103
0.00761 0.0178
0.0343 0.00341
0 0
0 0

W+ = - Bk HkE i+ Indicator 5%t #

Y F o

UEARERBRHNEIFHHAERUB T ORT > HRENHRUR

{& (Acidification) A% % - #& f.it(Eutrophicatio) %kz ' &
48 (Heavy Metals) B4 %% % (Winter Smong) 2 E=%

wir c AHERREZRABKE T HHER T BB R I
BT REABWE T T RBEREHES -
ARHREAREIRHIRILHARTE - HHRRTEAHE

EREG EAWMELHRERZ  -AERGE= > AXGBTRD

RLILREUBERERBNESFHAANR - ARAFREHE WL
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BREATHEHHEEB T OB BTHAA - AHKEAT
EAEHEE ALERILIBRTIRELRERI THMPMLIR
RAOR ARBEIRBRAWE -

¢ BEBMISMHERERHERAM 2 280t RANREH N
BRI RAROGERBEE PHAIRERRBAR > HloREER
£2000 $HRRENS KRR LS RYIPE R BLRHE
Ha 9 2 %A M e B AR A 36pt 48 8RBT & B T8l
IR 2. 280t RN AN HRBLRI G - RARRL
YR Emme | EaT st (Acidification) B ¥R
ABAERYA RARA G TN A %A LS AN KA Sina
Pro AR EHE  RASNATIAKTH  TLEAGES
B8 A 00T B AR A BLIR AL -

B 22— SRBAIHERTIRATEHR
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SimaPro 4.0

Data;
Method:

Relativa mode: Non

Class

Tolal
greenh,

h.retats

w.smog
5.5mog

energy
solid

Indicator

Analyse 1 p assembly ‘RN Ligskit

SimaPro 3.0 Eco-indicator 95/ Europe e
Unit Total WitF15 ROCWATER eletaiwen  Heat diesed

B250

Pt 2.2 1.5 0.0022 0259 0.281
Pt 0.111 o.0821 211E-§ 0.0011 0.0231
Pt 00252 0.00705 0 0 0.0148
Pt 0.745 0.392 0001417 - 0168 0148
Pt 0.62 0573 6.92E-5 0.00342 0.0388
Pt 0.437 0.376 0 0 0.0137
Pt 0.00324 0.000879 0 0 0.00126
Pt 0.27 0.159 0.000881 0.0818 0.00946
Pt 0.0696 0.0227 6.72E5 2.77E-5 0.0432
Pt 0 0 0 0 ]
P 0 0 0 0 0
] 0 0 0 0 0

Heat ol
(8.EU} B250

0117
0.00508
0.00322

0.0361
0.00117
0.0475
0.00111
¢.o181
0.00366
0

0

4

M+5 - &BmTHEH+ 2 Indicator kb #if

4.
(1

(2)

ARARLH

UEEMRBHNETHYERUB I AT R4RALENT
YR URRAHREEL ABILARE A FEERZ B

RBFEBEIRABKRET - ERBERTHEA - ML ER

1999 A R £ A PR ERR IR G R A - FiEAKA Sima

Pro BR¥M > A7 &M T HA# > & Eco-Indicator 95
FikAWERMTHENERGERABE LT AGRE 2
RHTHERURLRE - AEBERZ - TRAERELA4H

ER MR UBCRLAERESLE -

ENGYEBTEHAHERGRHEREE T - BAHMA T
ARG RERH  FEFSAIRRER R R THEAAE
BeyREa Xz Nadaiai AXAHERgHEERER

ZTFHRARY > RERCOREHRRANE o HHF AT -

75



i
e
i
vﬂxaw
e

S
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13.

SR
SR
S

R
FeEEEEEE
i
£

s

Tl B R RES

TR AR -FR ARG

Indicalor

4.0

si

assembly MAIBR T
0 Eco-indicator 95 / Europe e

Analyse 1p
maPro 3

Si

Data:
Method

Neon

Relative mode

Heatdiesel  Healod
B250  (S,EL)B250

n

RitF5  ROC WATER

Total

u

c

tg¢ooresS8
amwmmmwmm
= [=] (=1 =
§en8pssggeee
mmmmmmmmm
[ = =] uon.u.ﬁv
SR o2 S
S b= S i
s¢ 25 58
(=" -3 [ =] P [~ ]
SRR
&wn.ﬂn.mn.uu._
— 0
aSRBIYsRg-°°
o. =
EEAEE N EEN SR

HikfL B

+ 2 Indicator

FLHL M Bk

2

-

W+ €
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5. EEXBERIT T TRZ LR

* HMmETIR
(MUSHBAFRA O T RAZEHEERBROB A - B +HAR
T DRAHABRAHREBRS DRAHUBARLECLRAF  DRAR
FOFTH BAABRANET KRB RK0BRELERH#K
HAREBBETTEEHRERG S BMM - F4 - C MR E ReAr
HAHNKRBELES P CROAKRB_TXTLA > @ ERHA
HABRARA2E  CRARAREE TN T ELEHET - @ E My
PEE+ATHRAY BB R DRABRIERES -

Q)Y ABRARTH I RAFERGRHERERUEBY - +— &R T E
BEHBERERERRS F RO ERERERRBELESF A A
RRAUERACIBPAFTFRAE  RAGEHNERSKXDY
T ERABY -CRARDBREAA T.04 THRAEAEBHE
PP 0.0%S R BREMNEZE LG ARENVE -

B M EHHRE T TR B
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Data:
Method:

Relative mode:

Class

Total
greenh.
ozone
acidif,
eutroph.
h.metals
carcin.
w.smog
$.5Mog
pesticid

energy
solid

-
)
=

IRTIVIIIRIY

Compare boxes
SimaPro 3.0 Eco-indicator 95/ Europe e

Non

3.94
0.159
0.0199
1.38
1.05
0.66
0.00244
0.592
0.0544
0
0
0

juice C #&E juice D ¥

427
0.185
0.0174
1.34
1.28
0.821
0.00226
0.576
0.0471
0

0

o

juice E #TE

3.76
0.197
0.00776
0.768
1.47
0.987
0.00149
0.333
0.0192
0

0

0

B+ HEFEMRE T ® 2 Indicator ##1t ®#H
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Data: Compare boxes

Methed: SimaPro 3.0 Eco-indicator 95/ Europe e

Relative mode: Non

Class Unit juice CBEE  juice DSER  juice EMEIX
Total Pt 2.68 ‘ 2.57 3.63
greenh. Pt 0.156 0.155 0.212
ozone Pt 0.0204 0.0178 0.00828
acidif. Pt 0.562 0.465 0.544
eutroph. Pt 1.01 1.03 1.57
h.metals Pt 0.672 0.69 1.04
carcin. Pt 0.00254 0.00236 0.0018
w.smog Pt 0.185 0.149 0.218
$.smog £t 0.0721 0.0645 0.0384
pesticid Pt ¢ 0 0
energy Pt o S 0
solid Pt 0 0 0

WA — ~ Bk ER T TRz 2 Indicator 4%t A&

c MR AARBNT TR

NERBAR BRI T RIS EERERUBY = - =%
T LRHBAGREURS ERONRRA I RMH TR > E&%A
Bremot -EEE3Tg b2 A5 RERBELEHEN T XMt AR
AEAH - BEALRZ  REAAGBABLEREE — 12 - BEPEAF
—EAAHBREBHA L FRAACRIBALSREANKRE » Hib2R
RABRERNRE > HRERAFLEE > @A RORER A ILRES G
Bo SRS RM Andersson, et al, # 1999 MM AEFAMNZE > B
BEAABHRECHERA  ANRBEROGREAMAR -

AFEF(NVDOBHI/ART A FLREROTMAH > RRE
RELRRBAEE -8 FERPAIHOAE  2RIAEBALESAN
HEANEGERGERELL 6. 9050t P RAFA M LBRAHPHL K5
Bk A 6.7Tpt BRI T Bkt 2. 3pt wHRARIRAAMEH
REAH R4 -
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R, G o
HEREEEAE
i

1 & LR 2 K S

-
¢

R Y R Y

SimaPro 3.0 Eco-indicator 95/ Europe e

Compare boxes

D
Method:

Non
Unit

.
-

Relative mode
Class

& ™ W) D) [- -] ) o 0 o
SEESR3HEE
sZoco m.ﬂ.&.
- I~ = M~ 0 0
AV ERE PSS
o2 oRa
TF OO O~O00 O
SRS 838
S S .Unum =
N e OOt OO0
S BT
SsZsa mﬂn...
AR ARSEEEERER
£ ..m.m.u.m.w.wv.
memw“mm. tm-m.,mw.l
CE5883S87288%

#ib B4

i

icator

IRz g2 Indi

tTF

£

M+



g

400

C-Riw—dt MAFHSHREF -ABRHBERT KBRS -

RARAWHETZ Indicator B > KRB R A HEMOHHE -

Wi g it

HRAUBYwAT BB R AR (Acidification) B K S -
HRRABOLUERBEMEEREE > £ 535 (Vinter swong) ~ A K&
f.ie(Eutrophication) A X F B EE M E — > KL L AFAMSF
A 2220 RAASKERARERE WEATHL4ANY -
AR ERARRAREREAHEX -

e

—————r

w1 a8 i A
a5 &5
} 7
reesh ) e acudif. cairegh. hrpetale aarsin wamag L0g pesticid ey alid
e FIROC WATER FAcle v BHea dizse! B2 [T]Heat oil (RELD) B3
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