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Summary

Executive Summary

1. Backgrounds and challenges

This project aims to demonstrate a low-carbon recycling system for used lithium-ion
rechargeable batteries (hereinafter abbreviated as “LIB”).

While the development of recycling techniques has been focused on compact lithium-ion
batteries, those for large-sized LIB pack modules have yet to be fully developed. With next-
generation vehicles entering the market, however, there is a growing need to develop
recycling techniques for large-sized LIB pack modules.

Large-sized LIB packs are stripped down to modules, with their exterior (base metals, etc.)
removed, for recycling purposes. LIB modules should always be heated before they are
crushed because direct crushing produces flames, which could lead to accidents in plants.
Such heat treatment, however, requires a massive amount of energy while recovery of rare
metals (lithium, cobalt, nickel, etc.) in LIB modules remains difficult. LIB modules can be
heated either in an electric furnace or in a stationary furnace; the former recovers only iron
with other base metals and rare metals wasted, whereas the latter recovers them but
oxidation at high temperatures causes quality problems.

Challenges in recycling used large-sized LIB packs can be summarized as follows:

1) Low carbon: Development of systems that require less energy for heat treatment.

2) Resource recycling: Development of techniques to individually recover metal resources
(base metals and rare metals such as lithium) in an efficient manner.

3) Other environmental impact reductions: Development of systems that efficiently detoxify
hydrogen fluoride gas generated by heating LIB modules.

2. Project objectives and outlines

Following last year’s demonstrations, this project demonstrates recovery of high-quality
metal resources from large-sized LIB pack modules, using a roasting furnace, thereby
developing a low-carbon recycling system for used large-sized LIB packs. The targets are
large-sized LIB pack modules for various automobile and stationary use.

The project objectives are:

1) Low carbon: Development of systems that reduce energy consumption from roasting
processes, with a roasting furnace installed beside a cement kiln to make use of the waste
heat from the latter.

2) Resource recycling: Testing of roasting conditions for recovering each metal resource
(base metals and rare metals such as lithium) at high concentrations without oxidizing it.

3) Other environmental impact reductions: Designing of systems that efficiently detoxify
hydrogen fluoride gas generated by heating LIB modules, using a neighboring cement kiln.

As last year’s demonstrations involved limited types of LIB packs, the project deals with a
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variety of types this year, with roasting conditions tested under near-commercial conditions.
Roasting temperatures and time, moreover, are adjusted more finely to test roasting
conditions so that lithium compounds can be recovered more efficiently — i.e., solutions to
last year’s problems — while examining the consumption of kerosene according to the amount
of input and with/without the residual electricity, and implementing large-scale continuous
treatment for commercialization purposes, all designed to identify and list what needs to be
improved.

Roasting temperatures are adjusted to exclusively burn combustibles and adhesives while
preventing oxidation of metals without melting, thereby facilitating recovery of metal
resources. At the same time, roasted LIB modules are crushed and segregated to increase
the concentrations of base metals and rare metals such as lithium, which enables their
recovery and, by extension, metal recycling.

In addition, the waste heat from a cement kiln is used to reduce energy consumption, with
existing waste treatment techniques mobilized to develop treatment systems that fully recycle
large-sized LIB pack modules at lower costs.

3. Demonstration results

The following provides how the demonstrations were conducted and turned out. The used
large-sized LIB pack modules that were demonstrated are LIB packs for automobile use
(domestic and foreign made) and LIB modules for stationary use (made by domestic battery
manufacturers).

1) Segregation and manual dismantling of used LIBs

Used LIB packs were collected, segregated and manually dismantled, followed by
measurement of the amount of recovered resources, to reduce the amount of roasting, and
recover base metals and plastic resources. Only LIB modules for automobile use discarded
as packs were manually dismantled, which was not the case with LIBs for stationary use
discarded as modules. The results of manual dismantling show that the modules are much
heavier than the packs, compared with last year’s results, while the composition ratio of iron,
non-ferrous metals and plastics differs from pack to pack.

2) Roasting of used LIBs

The roasting temperature range was compared with the roasting time; base metals and rare
metals were recovered most effectively when roasted at 500°C for four hours; the lithium
distribution ratio in recovered materials smaller than 1 mm was highest and its consumption
of kerosene per unit was lowest.

Comparison of kerosene consumption by the amount of input shows that the consumption
per input decreases as the input increases.

With respect to the impact of residual electricity on roasting, comparison of kerosene
consumption with/without discharge from LIB modules shows that the consumption per unit
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decreases when there is no discharge, which suggests that residual electricity functions as
fuel.

Large amounts of various LIB modules were mixed and roasted continuously; base metals
were recovered efficiently as originally planned while the recovery rate of rare metals
remained at about 50% as in the case of last year’s demonstrations. Individual roasting of
each LIB module, meanwhile, resulted in fluctuations in the recovery rate, which indicates
that the recovery rate of rare metals differs from module to module. In addition, the test results
of lithium behavior in exhaust gas, etc., show that lithium does not exist in exhaust gas at
any input level.

3) Crushing and segregation of roasted LIBs

Roasted LIBs were shredded, crushed and screened to efficiently recover electrode particles
(smaller than 1 mm, containing base metals, lithium, etc.). Recovered electrode particles
(smaller than 1 mm) and other recovered materials (1 mm or larger) were then analyzed to
determine the material balance of metal resources contained in LIB modules; lithium consists
of more than 80% of electrode particles at certain input levels.

4) Treatment scheme design

On the basis of the demonstration results, the recycling of used LIB packs was designed and
the material balance of a recycle flow was calculated.

As a treatment flow of used LIB packs, LIBs in the form of packs were manually dismantled
into modules, with base metals and plastics recovered, followed by roasting. Roasted
materials were then shredded, crushed and screened to recover electrode particles (smaller
than 1 mm, containing lithium and other rare metals) and other materials (1 mm or larger,
containing copper). Given that 3,000 tons of LIBs are roasted per year (10 tons/day), the
amount of used LIB packs to be treated is estimated at about 4,600 tons/year, which results
in a recovery of 744 tons/year of electrode particles and 3,140 tons/year of base metals.

As for the energy-saving effect, the consumption of kerosene for roasting can be reduced by
about 30% per year by using waste energy from a cement kiln, as designed last year, while
about 0.1% of coal used for cement production can be substituted by feeding the combustible
exhaust gas from a roasting furnace to a cement kiln.

4. Environmental improvement effect

Comparison was made with incineration in a stationary furnace to calculate the CO. reduction
effect of the project. As data on the energy consumption of treatment before and after the
incineration was hardly available, a conservative estimate was made, where the consumption
is considered the same as that of this project, with the hydrogen fluoride treatment process
excluded from the calculation. As for the recycling effect, only the amount of resources to be
evaluated was included in the calculation.

The CO2 reduction effect of an integrated treatment of various LIB packs was calculated to
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be 434kg-CO2/LIB pack. The results of this year’s demonstrations indicate that the kerosene
consumption can be reduced from last year’s levels, which leads to a greater CO2 reduction
effect; 1,986 tons/year of CO2 can be reduced given that 3,000 tons/year of LIBs are roasted.

The recycling effect of resources to be evaluated is calculated somewhere between 30% and
40%, which is lower than last year’s levels. This is probably due to differences in the amount
of iron and non-ferrous metals contained in LIB packs. While the resource recovery rate of
LIB packs has proved to be dependent on their component makeup, materials that are not
recovered as metals are recycled as cement materials. This means that all LIB packs result
in zero landfill, which brings the project’s recycling rate to 100%.

The behavior of halogens (fluorine) contained in LIB packs was examined with respect to
low-cost detoxification of the exhaust gas containing hydrogen fluoride, the results of which
indicate that more than 80% of them exists in electrode particles smaller than 1 mm, with the
rest distributed in the roasting exhaust gas, which is fed to a cement kiln for detoxification.
Incidentally, the detoxification of fluorine was verified through analysis of the exhaust gas
from a cement kiln.

5. Cost-effectiveness evaluation

The overall cost-effectiveness of the project’s LIB pack treatment was evaluated based on
the calculation of valuables in recovered resources and the costs of transportation, treatment,
labor, consumables, etc. Of recovered resources, rare metals were evaluated for their value
based on their concentrations while those equal to or larger than 1 mm were evaluated as
copper.

As it turns out, the overall cost outweighs the value of recovered resources, with the loss
calculated at around ¥150,000/ton. This increase in the cost, compared with last year’s
results, is probably due to differences in the component makeup of LIB packs. In particular,
a decrease in the amount of base metals in LIB packs and an increase in the amount of LIB
modules boosts the costs of LIB module transportation, roasting, etc., which results in a
higher overall cost. The makeup of components differs from pack to pack and so does the
cost, which will be reflected in the calculation of commercial operation costs.

Cost reduction measures such as streamlined transportation and a high-volume treatment
were therefore reviewed; centralized crushing and segregation, and a treatment of 30
tons/day (three times the current level) would reduce the loss to around ¥100,000/ton. As the
transportation cost accounts for more than one-third of the overall cost, treatment facilities
should be centralized and expanded, and dismantling centers should be located properly.

6. Challenges to be addressed and the commercialization timeline

The structure and component makeup of LIB packs differ significantly from pack to pack. The
results of dismantling and roasting various LIB packs, meanwhile, show that the resource
recovery rate and treatment cost fluctuate significantly due to differences in the component
makeup of LIB packs. These findings will be taken into account in implementing commercial
operations while roasting conditions will be adjusted to increase the recovery rate.
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In addition, improvements should be made in packing styles for procurement, manual
dismantling, roasting, crushing and segregation, and in the structures of handling facilities
and baskets to streamline commercial operations and reduce their energy consumption.

The development of a high-volume treatment system will start in FY 2019 and commercial

operations are scheduled to commence in FY 2021, with the input and output processes
streamlined and the license obtained for demonstration facilities, etc.

X






FEXRErIAH

L ESie 7

KR A MRS

REETER IR
BRLF I N—TF ) —

BRET SRS AR
AW T —

BB 300
XN L—T BE

BRET 42D
AR NV— T BRERANE

BRET S 2D
BEEE T N—T T

A i

BR BT 2
EERm S NV—T FH

L wmF

USRS 3 WP
SYBEEANTTF— 2 U — 2 —

AH R

HIRAFFERT 5 3 WFFEER
STBERIR T — & BT R

mir

HIRAFFERT 5 3 WA
SrHERAN T — & BT R

ZNTTI

HURATIERT 5 3 WFFEED
BRI T — 2 AR R

A R

HURATIERT 5 3 WFFEET
SYBEECAN T — 2 AFER

PR FEAR

HIRAFFERT 5 3 WFFEEK
SYBERAN T — 2 WFSER

I

HIRAFFERT 5 3 WFFEEK
SYBEEAT T — o WHER

e Ut

WEXRL

T HIPE SRR U 1

BEYVY 2—3 g UHEED
VU a—a UEER RE

Bi R

BEYVY 22— g UHED
mHEERR YRR

PN

TR, TIEEST
RS AR
P PERTE A KN T
BT TR

HARK, Lo - o) | RERER BUFE ik
~F— T — FR ST







1. ERAEZXEOEM

1.1 REAEFOHME

1L1.1 B#, R, REF

KRFEEIIENGE Y T U LA A ZkEM (LT, TLIB)) ORKFRY A 7 NV 2T A
EHEIETAHAZIEAHMELTVD, TNETICED LN TE Y YA 7 VAL O HATE %
I3V LIB 2 72568 LTEY, KM LIB Xy « Y2 — /L ~ORSITENL TV,
L L2 s, WHARBEEEOE RIZEY | BRI LIB Ny 7 - £V a2— 1D A
I NVERTOBIRENRD 5 TW5D,

LIB & ¥ = — W EBEMIT 2 LKL, 77 NEMICENRD U AT B 5720, IE
MR MEATH D, L, MBI REO =RV X —2EF 513, LIBEY 22—/
WERAEINDVTF LRV N =y T VEO LT A X NVOBIIREZ 2 T\ D, Bl
F A C LIB £ ¥ o — /WK Al RE 7R LB 1A & U CEFSCE B IR COMBVLELN & 5 23,
B CIEERDO AT A 7L SH, HDOR—RA X Z )L T A X LREIRE T, EEF T
NR—=ARX LGNV T AL VFEIREND b OO, mill THRLIREE & 72 5 72D I (LIRS
N o7,

ERAFE ORI LIB /Ny 7« BV 2 — VEARRFHLIA T — LT Y A 7 VAT 5 Z
LEBRTO, AEEFETIE, BEFE2HCNC, R LIB Xy 7 - £V a—LnbE
il OB EIRZ [FI T 5 72D DO FREEBR AT 5, BRI, SRR i€ E
FEORLIB NNy 7 « EVa— LV Thb, mEAEEIEL ZNETREINTHTZY F UL
DENE VYA TV ThD, BT S, fdE%Z FICRT,



 UFILAASE (LIB) ZEREROMEAE— LTI
. BEEEE. CNFCRENTHoEUFIAMLAMOEIR- UB( I
<ERTE>
EAY MNER TROHMEER. S TROMBET N E— 2T 5325 ADRE
=LY <BEEE>
SEEE (UFIAMELAMBELF AT, N—ZAAT))) EENTHERS SBTIZ0EE
<TOMEIBHEHE>
LIBOIEMME CRAE S BIVEKEHAE LAY MERIFT EIA MEE(LIET 33 25 LD

WRFEEY FEHRASLCEERALB

o RERBEBEOERICLD., SRR ARBLIBOVYA V)M OREFENKHSN TS
o LIBOERICLBUFIAZBEMENMCED, UFOLADUTAINZENEC TS
« LIBIIMNEAE S [CIEIERIF I BE TN LTS NEEICEN S, IIEAIRHARZEH, HIEWLIE
[CEZADIRINF—HBENELITD
o BIFCOEES(CAUBTIEREUNUNESES, EBIFCIIEBIEE LI ZRE. EBUTIIL
(R=ZAF)V LTAFI) (CERREN®D
o INEMCLDERIIB D VLK ZRN ADRET 2L HEHADIRIBERINAZO

-FEBESRBRICAVWELIB(E, B=8A (EW-E4  EBERESHE3ER

+450°CL600° CODDIRE T2 LLBARFEL., 450 CHEEFULL \CDFERE1S

- DNEABSRRICDUT, 450°CTIRFREIC 6B Z LU e C 5. 6BFRINEEEL L DFERZS
-LIBOIBERZESHRTHD BOME (8% BiE) [CIDRODIZRIMFENRLOL
- IIEVLIR TAZ(CHIIPCO2FEE RN 7ZIRIROR A (LB | EEWF)

OSZESHRBLIBEIZIHRL . 2RO FEZIRE

LIBOSATPHRER. BERENESE, SESIRLLIBRIBRL . SDIEEICH ISR s Emks e
HEBIRIES B

QUFULLEMESIREURTBIERRA (B, IFE) DR
UFUAEEMZLDEMHREUINT ERIERRMAZIRETT T2, BER. BRIFSEHENGEEL. L
BARFEZ1TO

ORAEICE I TEEIRZIT I DEEEEFF DS

1B EDOUNBERVFFESRIADAECL. KEWETOEGERZ{T OO DERFEEZIRFTID
BROTHDEEEM (KENE, BEIRES) TIRFIL. ERELIEE. B89

-1 ARAEXDOEM. BR. REF

As e
R




1.1.2  SEheiks

AREEOEAHINAZK 1-21077, KAFEOEBHZV, KFEEEAS N, 7L
TR, MHFEED 3 THIIZEICTERSELZITV., A OEEHER EFH OEEFE, H
T OWTHER., . BB E AT o T,

PRI
s N i RFEAFAERS IE - SRR SOUF Lititie
AP N « (BARAE /16 FE30D) BRI LS TOBURI BN S5
LARHIE
BB TR
ERHERT HEISE
ET Y ERYN ERERE T E R E
BRI ARt CO2HEH B/ AT REDRETIE
oL IR AR TR N EEHTIE
ERRE MR SIE
REBEDFEL D -VERTIE
LIB/ Sy
FMAEHEEZEER) LIBESGEYIORERY 2B, SEAAEINIFLE
HEEA MR LIBES 1- )L KSR
LEHZAFY) - =21 JyFPZAVELIBED 1— ISk EE
A . R (E(CIE - SEH ) DAL 5547/
HARIEEI DI NE WP SRR R ER

JEBE SRR OB ZRAE
1-2  EhefAHIX



1.1.3 FRAFFXDVATL

AEFEFETIE, FHEREZRET S 2 LT, EROERSCEILE e s, /RS L
BAEROREZRES, @BREREZREIN LT 75, BE L7 LIB £ Y o — /LA Rk - 385
THZET, N—ZAAZNERIT HZT TR, UFTLEOLT A Z)VHFEH B AT
REZRIRIEICIEME L, &RV A 7 V&5,

EBIC, BT RF—L LTRBEF 2 A v MEERIFICEEE L. & A v MEERR TR OHEER
ZREBEFICRINT 5 2 & T BRI D D IHE =R L X — B2 T 5, ZOfth, BB &
STHELTEAET A2 Gl At A v MR TREICRE UBREHMY R L L <RIFHT %
ED, HETARZEENHHWI D 7 o {bAKFE T A > MERIFIZ L o> TR = X MLES 2
LAV MUET Y ZAEEA L, 2 E TOBEEYILEL ) TN E2ENTZ LT, o
ERED bka 2 MZTLIB /Sy 7 « EV2a— DAY YA VL EEBRT LS 2T
LOWEEE BIET,

FERETREDa v R LT, AW LIB £ 2— 28 BRoRE (N2 v k) 1T
ANTHEBEIF AT S 2 T EME L R TV D AN TH D, ZhiC k> TIEER
TR L7 0 | LIB OBBEIC X 220 72RE ERB X OB ol - L2 < & &b,
B ANNIE Uz ERERF O ENARE TH D, I DIT, & A v MEERSUF IS B S8, %
LIB E¥a— /VORBEZ L > THRAET D7 vbKBH AL A MERIFIZET Z L1T X
D K= A N TT v EOBE(LEEN TE DTN, EEEHET AOREZHHIRMAT 52 LI
DA FERTEOE =X — 28RS,

Wi BYTRO T ME ) FULEOLT A X VREOE WM OB TH Y |
BRBEINEEZ D D Z LI X ARFEDBER, FREDOE A v NERBIZ XK 5 100% Y Y1 7
IVOERBLNFETH 5,

. X NI
ERFVF UL AV E ol BRI A D))
UL IS AT I
RN R
et OvitkzaBH)
E SHTE £ E
e I [
| :
{ERF | . n
- UREE B B4R i s it L7449 )
TR P e /7w = . (ms«»aﬁ')r mr /> %
¢ |
Lo — e L ——______ -
v REER V SiER v EmmENR
R=ZAF) P R=ZAF) L7 A5

(&, 7)L=. §R) (8%, 7IV=. §R) (UFDLEEME)

EEEL)  DRER BOI0RE e e BBy 25 R
1-3 XBXOVRTL



1.1.4

EIFEXDOEEIO—

AFIRBOS TROFIFRL FENE, AL RE FRISRT,

£ [©)
REEROME o
! (kESE
E— B %}Mf&mﬁz ) premr.
¥ . 7z, e - T =
l_l—l AL
R IS5
AL Fvo T =EEm > HLEARE
RIEHEH EHAE B8R
%ﬁ%uwv\yaw . %ﬁg};gg%ﬁ;ﬁm’wmﬂ% - SHESHBLIB/(YITORRKIRT —SOME
0 R e - BWBHELIB/ Y TOLIREINET —SENS
- BEELIBES 1~ OSBRI
H29 : 450°C. 600°C./3hr~6hr N = - = ey
N s e + UFDAEANE ORIEEIRT SE00 SOHABIERANHD
- BIRELIBES 1 N OREEAR S R EORE B o . e
® 120 BRIV, S ; ¢ UBEAos(obMmER, SERAES. SESEE
mELBEY1- H30: SW(S/ATyho/B). M, BER. BRFRNRE | menmcprzLras) (LS) ORISR0 (amme
VI - LTI (L) EEOEBAE S T
et . - ERRFSOREROL MEFEERUE A M TR0
B N R =] 25h: “h(C L2 g
© B NN TEOHRERIF O ORI HRC SET R T PO OFIAEBER TS SSHIANROME
HE
® - EREINONIME (RE-ER) (NN (HERBMAERS) ) | . ] R
IEHLIBES1- - JERRASOKERNOEREIRIOR et L
WS OEREIN (Li,Co,Ni,Cu,Fe, AIORIE) =
- B/ DI A0 002 ket
o B UHA )R~ ORI . BLIBES1- MCIBATRET. SDEIREIRHED R
a SRS SHBH HRERET. £DPHREIRAHEDR
® - SRR IERAMHSORE
JIBRE— 1D o TIPS ZVERL o QUIB-UB42),00-OIFUTILINGDR
WAL+ BT MARIPEEAUL O W TEOHR SR+ 4 NARIREIIRIPEBES 22t S5t X MR TTZD SR

.

.

AEMNERTHRRRELS AT ADRET - BAFEOR
ERETT0— (LB BIRFIEDIRGE
{RABETIVCHIF BEURN SABE T DR - ABERFHHE

OBEMNFIR. SEEEPHEN AR OIYZRKRNADEEL, RUBIHK
RN ZORERRFIR T BERRELS AT L0ET - ERFE

+ EHNICRRAHER I+ — ADEHE

+ SERORERIPEEZEBORE

-4 ARAFEXOEREME




(1) #ERFLIBDDAI - FAEAEER

FERE TRRORFTE L LT, LEZSUTLIB Ny 7 OFfiFK%E21T-7-, 7T % LIB
Ry ZIIHEFHTH 5, CENIMFENRER 2D, 1To TRV, ffARTH% O EES %
HEL, ~F U TANT v ZAEER LT,

ﬁ#ﬁiﬁu LIB/XyY (E#HA) ARAAESE LIBEZ1-)LigiR{ESE EREIR

B 1-5 ARERFAFXRICEITHERFLIB/NY Y DFE - FHIK

(2) {ERF LIB DIEREEER

R U7z LIB & ¥ = — VAR5 GRERIF) TR AL, &REIICE L7 nENEE R
FORFEORTEE1T O, ER LY (BAE) 13, R IO - #HNZH WS
Z A, KEBER DN B3 AR L 72 AR ﬁxEﬁ%ﬁx%?x/%mmI&fﬁﬁﬂﬁﬁé

b1 > TOBREBMUENRORFE LT 5,
AREBN TR T DN 1T, BB A > MIRICERE L 7R EEZEE 70 D OB 3£ C%

DKTU%?AKﬁ/ﬁmJ%4ﬁw%H%&LT%ALtE%fﬁ@mhmF(ﬁ%
W) Ll IKBAAT S - %~txw®¢ﬂ®lmﬁ&ﬂm(ﬁ&ﬁ)f%éofziﬁ
A2 DOREBEFZ IV TITO, BIEEIC L DR BHRICOVWTIE, BEE AV b, A
%ﬁx?y/-%~61ﬁﬁ®wéﬁwtc

M1 WERK 26 B PE T I AL BE 58 S A B G R RUAME BR SRR 35)
YRR 26 FRFE PE RN SE AL S B R A B & () 1 2 11/@5‘6 L7 A Z VIR FERE S 3)

YEENE L R méatum
n M'.'HLEI‘-
No.4/\—F+— LIBFe .
No.3/{—F— ﬁ

GED‘EDWED’ N
TEIvyI-
:

No. 1 ){—7—

No.2/t—F—
K 1-6 AEIMFEICHITAEHEE FHE LAV
% . PN A X3P 3,400mm. S 1,500mm)
6



SR VRRIBE

F—50H— 1~4cH

1-ORBF L& 1cH

1-QBEH T# 20H
FRERE 2(DFRME L8 3cH IFHORE
F—A0H— 6CH 2—®*ﬁ5“l! TH# 4cH F—A0%H— scH

FADRE
F—40%— 11CH
PRI
F—aOH— 5CH S EH R
(@2 ‘ =
[
\ ~ _ )
RARES ALF AR T

1-7 AREHAFXICBITHERIF (GEARXRTY/ - H—EX)
(% : FNY A RIIHEE 560mm X BAT 1000mm X & & 900mm)

(3) IELEYIDEFE - FAIRER
REBEIF\Z TARR L7 BEY (kR0 5E) 205 U F 0 L% 2 @RS 5 72O Okl Fa]

WFiEE LT, HAMTE:E 50 WENIZAT D, 2ol RIRERHTIXY F v 2% 250
T oMM OB, AT E TEIT D,

1-8 AFEFFEXRICHIT DM - EAIRME



1.2

1.2.1

KA EXDHER

ERFE LIB D5 - FRARER

ARFIFHFETIT, ZRELEER LIB /Xy 7 25608100, BB TR ORMLEL & U CFR %217
ST, WEHEEIZSHEE ThH- -2, ST 10 EEO LIB Xy 7 (EBHIZEY 2—/1)
DR EIT> TN D, 7B, TRAEIF Sy ZIRECHEE S =38 A (EW - E44) LIB

FLT T,

FIREOFER, HHHA LIB Xy 7 1 B5H7-0 ., EN - [ESNEH TR 45 (BEE—R)
DEBNT T AF v 7 OFMNEIRE T,

x®1-1 FRYVTILONER (B4 @)
IEBHF FZAR

NCN NCN+ o "
N | oy | M0 | 1T LFP £ 53-b | M
N 16 10 0 0 0 26 0 0
BEA a5 71 322 24 100 17 502 24 8
cmm | B 0 0 0 0 0 0 0 0
EEM MER 0 0 0 79 0 79 0 0

WWERME BHuEE (EE/2 1-18%)

- . — | 10kg £ :
ThHIZ9h ATYVA % 10kg k& 20ke K1 20kg LI E
D 26 0 0 0 16 10
BEA a5 204 322 8 162 364 8
- =5t 0 0 0 0 0 0
EER g 79 0 0 64 15 0

% EFHITILIB Ny 7, EFEMAIZLIBEY 2—VDIRETH S,)




£1-2 LBV IISHEFEITUTLNS VR LBEES

HAKEH ) 1-MEiE N9k
LIB#&%8 | #-h- | 417 EMH | UK | ERME | R (m) | qEg)
E 5 PHEV NCM A Th3IZuk 400%180%110 6
EV NCM (Mn YyF) il TIhIZh 410%300%150 3
PHEV NCM A Th3IZuk 320%135%110 4
PHEV LFP A Th3IZuk 380%180%140 9
HHA EV LMO 734-b TIhIZh 320%220%65 1
ERA EV NCM (Mn Yy ¥) A ATUVA 440%190%120 25
HV NCM £ TIHIZh 570%160%130 15
HV NCM A& % 625%310%110 10
(HV) NCM+LTO A TIHIZh 200%180%80 -
— - NCM4-LTO A T3k 178%207x154 -
EE A Elg - NCM4-LTO A T34 187%358%120 -
HAREH REENAIE
LIB#E$E | f-h- | 447 BE V) EBHR mA)"
PHEV 58.5 81.3
=5+ EV 46.7 64.8
PHEV 56.5 78.4
PHEV 34.8 48.3
HHA EV 7.3 10.1
ERA EV 32.5 451
HV 98. 1 136.2
HV 166. 5 231.3
(HV) 0 0
. - 0 0
TER | R — 0 0
1) 720Q OELIPLE B L, EFLHIE & i,
HAKIER N YIERIRITN 7 B
LIBFEE | /b | M7 | & 10| & ki [ 75 [ &t =
10 BiEHElER
0 0 0 0 0
=5t PHEV | 72.3% 4. 8% 22.3% | 0.2% 99. 7% (KE. £HE)
EV 81. 4% 2. 8% 15. 8% - 100.0% | 10 A¥EBestER

PHEV | 44.7% | 35.4% | 12.1% | 7.8% | 100.0% | 10 ArEpesER

PHEV | 74.6% | 4.8% | 19.0% | 1.7% | 100.0% | 10 AkEpestER

H#A EV | 65.9% | 31.1% | 2.9% | 0.1% | 100.0% |10 BiEimmea
~ 3zt =
e | BV | 73.5% | 2.6% | 19.1% | 4.8% | 100.0% 7(15&1%\ ﬁ**;é’%‘"%ﬁ
WV | 67.6% | 24.3% | 8.1% | - | 100.0% |10 BfaiEme
WV | 41.9% | 48.4% | 8.0% | 1.3% | 99.6% |10 ABiEimmea
V) 110005 | = | 0.0% | - | 100.0% |10 AtEiEsEs

- 53.1% | 36.6% | 10.1% | 0.2% | 100.0% | 10 AEpEsER

il
o
H

EMR

- 53.1% | 36.6% | 10.1% | 0.2% | 100.0% | 10 AtEpeitER




1.2.2

{# % LIB 1 RER

fRAELIZLIBEY 2 — V&2 A7, HALHE, FRAFHRE I EF 0T TRIBELELSEER
ZATVN, LIB € ¥ 2 — /L OEW RSB M T T B OMR AT o7, AFEDORGEHR

H%Z TRellRds,

£1-3 LIBED 21— IILOEFENEIZEITSRIER

EhRK#E T F & BYFELHE
(1) | BEEEs | BREELERIFMOME | - RO (1) EEEEDOESR
DIFR 12 &k B KER| DIEHERER - KTRERE 0K
(BIKEA~B /IR Ty k) - BEH RSO
SRR DIFA . HEA
<EREKE> AEQRERNE
AB5RA 6BFR | sERRi
400°C X (o] O
450°C X (@] (@]
500°C (@] O X
550°C (@] O x
O : =i

(2) |LIB 2 | ®IK, A&, FVEHLELD | - OO (4) LIBEYa—IL
A— LD |[LIBED2—LIFBHELULIC | - THEREOHR | OBEOEZERR L
BE (| L5/EnER (BKEA~/N | - BREBEOFERN.HH | 2REOLIBES 2
K. BY | X7y B REDRERE —ILE R ERE
BE) O | <E> i3 CPET TN
MR | - EBH (NOM, Z0fh%F) &t

2 f gL E

- LK (HE. A% &
2 fE5ELLE

-HuSE F2fESEuUL

Q) | BAED |1 Ny PEAE : 2KELUL | - THEAZEOER | 2 BAEHZYOD
=Y O TR OIFAN. BES | BEERAE~NDEE
HAERE AEQRERNE i
~DEE
w2

4) | BREEH | BEALBE 21— . BE | R4y FAKREE | Q) BEEHOEE
DELW | A LB ED 2—IILD 2 185 | BIE w2
7 T2 KELLE

(BIKE1~2 /1Ry F)

G) | 2RED | ZRELIBES2—ILEAL | - KOO 4) LIBEYa—I
LIB £ ¥ | f-EfIEHFES: (8 /R4 | - (THEREORE | OBEOZEREEL
a— L% | v kL) - BEH RSO AT ZREDNDLIBE 2
AUz E EREEDIFER. B | —ILERVESRE
IS BE AR RENRERE i CRE N
SEE N

10




(1) KELERBDERR

NR—RARF N VT A ZNVOERERI DT DI, B OT VI L% RE S5, 82
BRI OB ZREZ LY | 23D LT X Z )V OEIERO BVNEEBERE A7 & MBI DWW T, KD
R ERRE 21T o T2,

WEAEFE X 450°C-6hr OFAAEDENIFE & B 2 b2, K0 MEEEE R 2 /5 < B E
L. &Ml 24T o 7of5 R, 500°C-4hr DZAFET Imm ARG L7 A Z /L OEIEED | Imm
PALEIZAR=2 A Z VO EIERD B b & < 722> TV,

Fio, WHERNNZ ORI E T AD Y F 7 AOSFEFETEH, 500C-4hr 23 H 1mm F
2 < EIL SN TV e, W EH 70 OITHEEHEIZ OV TE 500°C-dhr 235 b 780
ST, ZTNHDOFER LY, 500°C-4hr 23N 7 BERESAE T I D LI L7z,

LSt Cof¥mE Nis}ERE
i mg< LRSS =dms
100% 100% 100%
m SO\EHEIEIE[IEIEH m SOMEIEIEIEIEIEIEIEI} ﬂ SOMEIEI]EIEIEIEIEI}
éﬁm @@ @Q %“
CufEE Al
ainge SR nclmg< FeS R T
100%
B 50% )m 50% .en 50%
R
0%
& %“ %“
SO & Q“ v ¢ S Gd Q s &9
u@ S 4,’@ & & LA S «Pb o;“ & w

= 1-9 ﬁi,EtFMﬁﬁﬂwﬁmﬁﬁwﬁﬁﬁ

R1-4 KEFDLIBEDa—ILItH-YDIFILE (HEFE)

TK#E Tmm K38 (%) Tmm LLE (%) BEAHZ %)
400°C—6hr 85 15 0
400°C-8hr 88 12 0
450°C—6hr 88 12 0
450°C-8hr 89 1 0
500°C-4hr 91 9 0
500°C-6hr 85 15 0
550°C-4hr 86 14 0
550°C-6hr 85 15 0

11



®1-5 KEFDITHERE

i S ST A BEAE
BEE 2=
. _ BRERHIZYD _ BAR
K | BEEE | R e H=Yn  |EmEE|
) ST 2 i _ ) B
(°C) (hr) KTRERE (°Cc) .
(L/hr) c)
(L/kg-LIB)
400°C-6hr | 400 6 23 0. 55 409 401
400°C-8hr | 400 8 23 0.74 410 394
450°C-6hr | 450 6 27 0. 65 459 438
450°C-8hr | 450 8 27 0. 86 461 442
500°C-4hr | 500 4 31 0. 50 508 494
500°C-6hr | 500 6 31 0.74 505 481
550°C-4hr | 550 4 34 0.54 552 533
550°C-6hr | 550 6 34 0. 82 553 538
0. 864
0.736
S 0. 744 0.816
>a ¢ 0. 648
K _ 0. 552
8 o - 0. 496 Nl °-°4
o8 = 5
22 05
| ol 8 .
R 6 =
AR 4 ~
e O o
E RN 400 450 900 950 H
B mE (°C)

1-10 KEFNDEMED 2 —ILEHT-Y DTHERE

12




(2) RAEHYDHHERE~NDESR

2
it

STIEEIZ SV T, AN ZAT > 1o fi R, ARZ T 2 & T &
B L TND Z & 2R Lz,

F1-6 BAEHYDITHERE

e KT R EERE
HEBESEYD| BEEEU1LLE
AR | e | EEIITVR | mmEE MAREE
MHEAE | Hi-YOKHERE
(kg) “c) c)
(L/hr) (L/ke-LIB)
100 500°C-4hr 34 0.54 503 485
250 500°C-4hr 31 0.50 508 494

13




Q) BRETBNDERED

LIB £ =2 —/VINORIFENDREBEC LT TEIC OV THER T 5720, B DA HE
WZREBERBR AT o7& 2 A, LIB Y 2 — VOMEOHEIZ L > TREBEF O A2 7 > bN
R, ATHEE R &R > T2 Z &b, FRAFENIOEY (EOAEE) MBI
W52 TV Z BRI N,

F 7o AT B A bRl U 7SR, R LoiE S ST &2 Mmx b Tz, 2
TERAFENDBPBEE LTHE LD Th D LIS,

BRI KRR
(& : MEFH. B : RNE) (L HEFH. T RKE)

% - IRBHAT 7 )« B—E AT TR

600
500 ,
3 ¢
E( 400
o
B O ESEBEA—H— HEHY
g 300
* e ES B BEA—— HELL
§2m CENEBEA—— KHEHY
100 E B A—h— WELL
o L
0 0.5 1 1.5 2 2.5 3 3.5 4

JEBERER (hr)

1-11 WEOEHENDNRry FAEEE
(%) BRI 500CTHh 5,

14



x1-8 WMEOHREINDOIHERE

B
K BAR " HMERHEYD | BEES1—LEHEYD
(kg) KTimEE RS (THERE
(L/hr) (L/kg-LIB)
mEHEL | 250 | 500°C-4hr 31 0. 50
MEHY | 250 | 500°C-4hr 35 0. 56

(B%) LIBES2—/ILOKEABRER
HEDOHEYNDFAEREZITHOICH-V ., LIBEY 2 — L2 HESE57-0, BN, Eitb
HEIH A — B —0 LIB ¥ 2 — /LVOKEBMIEZIT 512, KEBUEEZIT-128 24, KEE
B DERIANFAE L, Kl E B E 72X EAE Y REIC R -T2,
BERDR T it 54T o 7oL 2 A, PkEM D2 6 THH (BOD, COD, F, Cu, Zn,
Cr) ICAR LN, ZDOZ D, LIBEY 2 — L& /KEBUFES 5 7-DI121%, BEKAFREE D
O MBRTITOMLERD D EEZDLND,

#®1-9 FAZFLBECA—ILOKEEREE
ERNBEEA—H— ENEHEA—h—

15



4) LIBED 21— ILORBEDHZEHRLSMED LIBED 1 — LAV EREGFESR

LIB & ¥ 2 —/VOFEFHIC X 2 [EREIRA~ DB OMER . K OZ MO LIB €Y 2 — /L%
FHN e RS BE IR CORSBERS R A MR T 5720, kA RO LIB £ 2 —/L & I
THEIEEREI T T2, ZORER, X—RA X XL LIB ¥ = —/LORE % 3 @ v
Imm L EIZTEL BT 5 2 LR TE M, LT A X VIENUIMEAERE & FERD b I
I E o7z, LIBEY 2 —//LOMEIC K-> TRIPCRIA 2D Z L2vh, FIEOR WG
DO ETENEDOERERWEOEM ) AN R E LI,

JTIME R BIC oW T, B—0fE & SR EEZ IR
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R
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@51 (B2 (Er)3 (EW4 (BW)  ($7)
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RECTHREBE L7255
IR TREBE L 72IE D DN HALH T2V 03&T?EE¢%FHE7M&< mAsh T
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(Z18)
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HEA HHA =AM =EEA B8 BE
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F1-10 LIBEDa—ILOEHER RV EHEEE TCOLTMERE

. X EERE G
. | WVER 1M R
K#E | R | ESH | oK (" 9F or EfE.
ME (mm)

peetedisdo))

BHEHA 1 = 4t NCM (Mn y¥) A TIIZ94 410%300%150 N y¥. 4hr

BHHA?2 ER NCM (Mn y¥) A ATUbA 440%190%120 N y¥. 4hr

BHHA3 E W LMO 73%- Th3IZHh 320%220%65 N ¥, 4hr
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B HEY D B 18 _ .
. . - . - FREE BEH RBE
K#E fER -h- THERE H=YDIThER= ) )
(L/hr) (L/kg-LIB)
HEAI1 = 4+ 26 0.41 511 489
HEHA?2 ERA 31 0.50 505 494
HEHA3 ERA 32 0.63 507 486
HEFH4 ERA 25 0.38 521 500
EiE EH 28 0.45 518 496
BE
BAe 11 0.09 541 503
(ZEZHR)
F1-11 LIBED 21— I/ILOFEFERHRVEGEETOD ) FOLDHEE
s E /A LIBE a—lL1tHEYDYFoLE (HEER)
7 P
A—hH— 1mm &5 (%) 1mm LA _E (%) HAHR %)
BHEHA 1 =4 84 16 0
BHHA?2 Eaf 91 9 0
BHHA3 Eaf 71 29 0
HEMA4 Eaf 28 72 0
ETE ERN 39 61 0
BE (BEZH) BE 56 43 0
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1.2.3

K& A b D & TR [E U EER

FEBED DN D X=X Z &) F 7 LEE G T DMK (<lmm) 2@ BT 5720
D AT 72 R < BRI TFE & LT, MR SRR 2610 TR L 7= Dy W= ple & i Voo 1T 3881 &
1To72, LIB &Y = — /VOFER ORI IR O~ T U TN T o A% FRRllRnd, HEEED
U F 7 LEMERITEET 5 FIRRE Th o 7253, AFEEITRAKEIC L - T Imm Kl 8
FLLED Y F U ARPUZEE L T e, AT 2 LIBEY 2 — VO A TRT 5 Z LT,
FENRIR VT AZNAEIRBEOND EBZBILD,
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(Em)1

EHA
(ER9)2

BiA
(E4)3
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(Em)4
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(Er)

iR
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VEEFE :
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91

71
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39

57
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91

52

30
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46
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24
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47

& #(EM) Li,Co,Ni=53,53,54
SE#HA(ESH) Li,Co.Ni=53,78,50

EHA
(EM)1

]
(ErR)2

BHiA
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=i
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EBE
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43
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84
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K 1-13 LIBEYa—/LOFEFRHOEREBDOITITILINT VA
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Cu Al Fe
3 8 1
3 13 1
4 9 1
4 3 0
17 3 7
11 6 7
Cu Al Fe
97 92 99
97 87 99
96 91 99
96 97 | 100
83 97 93
89 94 | 93




& 1-12 (EEEURE &SGR R D KEHEY & PER R ORI T E

&4 <1mm Tmm=

400°C
6hr

400°C
8hr

450°C
6hr
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1.3 B - UYHBA I ILAFZT—LDERKE

FAEEBRFERICIES & FHW LIB Sy 70 ) YA 7 L7 0 —2E&REH 21TV, U YA
INTa—D=T VT NNT AR LTz, A LIB Xy 7 Q7o —& LT, X
v ZIRRED LIB X FRIKZITV, R—RARA XN ETTAF v 7 &AL, €Y 2—/VIREE
W U7, BEBEZAT 5 REBEMI BT TRt . iV 0 Ly S&BIEIY L 72 Tmm A5
ORI FOLEDL T AZ VYA 70, Imm PLEDOEDTEY A 7 & Uiz,

JLBR A % — DO BIFL, REEEALELE: 3,000t/4 (10t/H) ZHMCAHFEEOIERT — ¥ % T
WA L7z & 2 A, LT 263 LIB /3> 71349 4,600t/4F, B S5 &I, Wk
TA4t/, N— A X ZOVEFHR 8,140tHED FAR E B STz,

L7 A A ) LA L EEy
Tz il
5o BIE EJ'EZ'IE 200/ 155kcal fkg
B~ HEAZ Foiize )
{=1mmj
(Pl
o 4,635t/4 BEtE FilE0)
LIB/ S B - FEHE - :/':_ELB_ i i 74405
3,000t/ﬂ5 2,326?:/55 2,326t/ﬂ5
4,635t/4 3,000t/% (10t/A) SuHRARSL
752 & P
= o=
i L e )
1,041t/ S18t/8E  75H/F 1,581t/4F

1-14 W - )Y A D)X F—LDEIKRERE
(% : LIB/Ny 7 O~=T U T NANT 203, BE (L) COEELTML TV D,
FEBERR > 58 A L MBERRIF ~D AT T A DMK 200°C/165keal/kg & & A > M BERIF 2> B REHEIF ~DEL
T RLF—150CIHE. MEEORFHEREAVTV1D,)

JLre—45—~
_ . ﬁtr_Q oU>h
0 —5— LIEEDIES H—5— A MERTE
DS DBk
) (Si4ER)
AHEEH R
#FBlo7> [
el
KR
j 2 fEE _
HroAEE LIBR R

I o Y |

1-15 BEET A D MERFZERLEERFE DA TLOHR - ERFE
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2. RIRAFEREINRDRKRE

2.1

BERBIRHRDRE

GHRED D EERICEFREI SN D U YA 7 VR % FTrtloond, EIREIR X HHE
2 3% 30%., HHH 4 25K 48%., IREDKI 38% TH -7, TDZEF, LT A X ADEY
TR, LIB Ny 7 OFMBERILICE > TAHELTZHD LB HND,

WEAR 2 |3 Bl 1)) TR 61% T o 72, BIREICEED OB HIX, LIB /3y 7 2 4Rk
T LRI OED R o7 Tod LB Z BND, LIcni-> T, LIB /Ny 7 OEJHEBEIER
%, LIB/Ny 7 T 27 MOGARRICEASND EE 2 BND,

B, LT AZNVEND FIABD IR OGa it A B YA 7D 2 LD
5, AREETIINTNOLIB /Sy 7 Tho THHNERIZ 0 TH Y, FEEERLE, VA2
JVHRIT 100% & 72 5,

& 2-1 ABREIIETLERBEDRDOFTEER
oy = EI3 T35 2 ) q ¥, : 5
G/t nEg &% FLz) | Fus Li Co Ni Cu HREIRE | YA I LE
=HA HEHA2(EN) -EV 1.00 0.03 0.19 0.05| 0.00E+00| 0.00E+00( 0. 00E+00 0.07 33.2% 100. 0%
LiB E#HA4ERA) -V 1.00 0.24 0.08 0.00| 9.77E-04| 3.09E-03| 6.67E-04 0.15 48. 0% 100. 0%
BE (BEEH) 1.00 0.22 0.11 0.02{ 0.00E+00| 0.00E+00 0. 00E+00 0.03 37.9% 100. 0%
Sy LIB/Xw & El3:3 TSR ) ) .
B4 t/F nEg 8% (FILE) Fon Li Co Ni Cu HiRERE
EHA HEHA2(EN) -EV 4,083 107 781 195 0 0 0 272 1,355
LiB HHA4ER) -HY 4,435 1,077 359 0 4 14 3 672 2,129
BE (BEEH) 4,573 1,019 481 81 0 0 0 151 1,732
HE  EBRIIT NI =T LFHEE L)
-4 SRS 4 oo L, =5
x2-2 HY EEEXRICETLERBENIROFTEER (55)
o ElZ73 TSR . . . . =
ByTot/t nEg E73 (FL3) Fon Li Co Cu & iR B 4R 3 )Y A ILE
E®N 1.00 0.32 0.21 0.05| 7.68E-04[ 1.94E-03 0.11 68. 8% 100. 0%
BEHALIB =4 1.00 0.02 0.35 0.04| 0.00E+00| 0.00E+00 0.11 52.5% 100. 0%
Fy 1.00 0.17 0.28 0.05[ 7.19E-04[ 3.37E-03 0.11 61. 0% 100. 0%
EE&EMLIB 1.00 - - 2.39E-03]| 4.90E-03]| 6.80E-04 1.3% 100. 0%
1 = ElE73 TSR . o =
AL L i
Bt/ g #% Frz) | 794 Li Co Cu &RERE
E R 7,000 2,222 1,444 333 5 14 799 4,818
HHALIB =5t 5 111 111 1,778 222 0 0 574 2,685
Ty 5,908 1,002 1,637 269 4 20 669 3,602
EBEMLIB 3,000 - - 1 15 2 40
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2.2 CO2 B EHIEZ R DG

KEHEAX— M LD LR EHESEOREICH TV . HBSGREMITEE T To
BEHALER & 3% 0E LTz, EEFIC L DB OME TR TOT R LX —H{EICET 57—
AANFRHRETH 72720, LVRTFHRAEEE LTARFELF—LEL, 7 v bkFEL
PR, BUEEPE ORI LTz, U A 2 A0 RIE, ERIC I S 5 B IR & D B %t
Gl L,

AREDOFER LIB Xy 7 1t H7= 0 @ CO2 PEHEHNEZhFIL, Bl 2 D54 Tk 171kg-
CO2/t, H#H 2 Tix 242kg-CO2/t, A (ZHLAR) Tix 434kg-CO2/t LR STz,

WEAEFE 13 B LIB /% v 7 CE¥) THI 300kg-CO2/t Tho7-Z &b, {RA(EZHELER)
EHEELTH ., LT A EOEIEIC L 5 CO2 HEHEDOHITEGE S35 bz,

O — ~ ‘o b B
A =
- G — E <1
e TRLE - ik
\ [Bl— EARE X L7 X ) LEHE S R B [
fﬁf@fgf’ ] 8- Fwk ek (EEIF) H-( wem B - 525 A ME
[ SyHRASIL
B [ I | (Imms)
® s 3y
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Ovitiram 7‘”57}%%@59"% |
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2-1 R=X5470€R (EEFLE)
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JOotX
(€. ==EnE=E I —| TAS NERTE |*
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e TR DA —
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; — XL7 R
BRMIE | [ oE - Tm b s e |- emn LT RE RN
| A
D v b SYOIRAGIL
N L F52 THL+— (Imms)
= & Gz @)

K 2-2 AEIIFZEOUHA4HI)ILTOER
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t-CO2/t

t-CO2/4

1.200

1.000

0.800

0.600

0.400

0.200

0.000

5,000

4,000

3,000

2,000

1,000

0.171 0.242
O.984I t-COOZ/t— 0972 F t-CO2/t-
LIB/Yy7 LIB/SvY  pgos g 0.434
0.813 t-C02/t-
0.730 LIB/Yw%
0.461
HEM2ERW) HEMA4(EW) RBE(BTEEH)
R—25/42TA+ER ABEQ)HAIILTAER

2-3 LIB/Xv Y RID 1t =Y D 02 HHHEDLLEK

697
4,0161 t-CO2/4

3,319

HHEMA2ERN)

R—R5A
JO+x

4,

3098 1,073
t-CO2/4

3,236

HHA4(ER)

AREED)TFAIIL
ZO+x

4,093 1,986
t-C02/

2,107

EA(ZEEHK)

2-4 LIB/Xy Y RDERMUEEHT-Y D C02 BrHEDLLER
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LeS

F2-3 ABELTEFVEZFLE L CO2 HHEEIBHE LIB/Ay Y 1t HF=Y)

BHEHA2(ERN) HEHHA4(ER) BR(ZFEZR)
JotX AFTY IEH HNE B =2 HHE B =2
t-002/t-LIB/\ v 7 t-002/t-LIB/\ v 7 t-002/t-LIB/\ v 7
B (EELR) 0. 953 0.945 0. 868
A |z 0.985 0.973 0. 896
R—R54 > RRIAER  om @) 0.032 0,028 0.028
pA=R B-FILZTSRF Y 0. 001 0. 001 0. 001
B | L5 0. 001 0. 001 0. 001
SFAINIR [ s o 0. 000 0. 001 0. 000
IEE (EBERR) 0.822 0. 740 0. 469
%! . . .
| ¢ |REIRER o 0.032 0.854 0.028 0.768 oo | %
ﬁff;’ IGATN ®-7ILZ - TSRF Y 0. 001 0. 001 0. 001
D |UBAoLBB [FEEES R 0. 040 0. 041 0,037 0.038 0.036 | 0.037
L7 A48 - & 0. 000 0. 001 0. 000
CO2KIEME (A-B) - (C-D) 0171 0. 242 0.434
K24 KREELTFEFLEZLEE L= 002 HiHEHIFEIR (EHVEEH-Y)
HHFH2(BA) HHHA4(ERN) BE (ZEZH)
_ . = HHE HHE HHE
ZEER 27 =l #E g 4,083 t/& 4,435 t/& 4573 t/%
t—002/%F T-002/ % =002/
B (EER) 3891 4,192 3. 969
A mETOEx ' 4,020 ' 4,315 : 4,096
R—Z54> iz R - 23 129 123 128
Jao+x #$TILITSRFUY 3 2 3
B | L% 4 6 3
VIATNIE s - 1 3 0
[EFE (JEER) 3, 357 3,282 2,147
¢ |smz 3.48 3. 405
| REIRCRA oo m 129 487 123 4 128 2,214
@ff;’ JGATL -7 - TS5RF Y 3 2 3
D |UHcoLE [THERES R 164 167 164 169 164 167
L7 AR -8 1 3 1
CO28IBHE (A-B) - (C-D) 697 1.073 1,986




8¢

®2-5 FEWFLEOFTHEE 02 FHEREM (FEHA 2(ENLIB/SY Y 1t H1=Y)

R—254>FA+R

_ . EEE e R HHE
=y N IO+
7 ER%A BiE B REME BiE wmg | (t002/1)
1 LBy Z1thi-Y DEEEEBEES | 0 184kL/t-LIB/Svs |BEEHBOMEMAIZH (50028 H Rl 3.000000|£C02/KL 0.551087
R (B MEIZBAT BLIB Sy 2 1tHT=Y D
jut!4 AS) - _ = ) /o T M [— 5
2 T CORT oAy - NEE 0.158|t/t-LIB/Sw s |BTSRF v o EOBREEZ# 1+ BC02HEHES | 2.550000(C02/t 0. 401881
A 3 Mg (SR LIB/Sw & 1t 1Y DES AR 44 443\kWh/t-LIB/S v & | BEOEAIZE 1+ 50028 H RS 0. 000512|£C02/kwh 0.022755
4 |mEEr LIB/Sw &1t -y DESAERS 16.161|kWh/t-LIB/S v 4 |BROGEAIZH T 5024 H R 0. 000512|£C02/kwh 0.008274
5 BRI BV LIB/Sy & 1t 1-Y DES KRS 1.212|kWh/t-LIB/Sw & |BROAIZE 150028 H R 0. 000512|£€02/kwh 0. 000621
&5 0. 985
R—R54FTOCRADYHA I ILHE
_ . EEE B R HHE
hF=y N IO+
7 BE% BiE By REME BiE B | (t002/1)
1 %Eg%ﬁg) LIB/Sy Z1tH 1= Y DEKERE 0.026|t/t-LIB/Sw %  |$ASASLETtHT-Y DCO2HEHE 0.001190|tC02/t 0. 000031
7L 2 [EUR - N -= ~ o TV LBAMERIEITHT-Y DC02HEH
2 |7 e e imamene |LBSYIIABERSNETLIE | 0.191t/tLB Yy (2 0.003130(tC02/t 0. 000599
T52F v o ER LIB/Sy & 1th b EIRE N D Cmen e e s -
I A A i A 0.048|t/t-LIB/Sv s |PPO/NY RINTHEtd1= Y DCO2EH B 0. 000446 £C02/t 0. 000021
B 4 |MFTDLEMR LIB/Sy 2 1tASEIREND Y FHLE| 0.000/t/t-LIBSyY |BEYFHLEE tHEY DCO2EHE 0. 082300(tC02/t 0. 000000
(BERYFYLKE)
5 (AL REMR LIB/Sw 2 It SEIRE N BT/ L FE|  0.000[t/t-LIB/Svs  |BEI/NL &It Y DCO2SHE 0. 018800tC02/t 0. 000000
(B /N1 MMEE)
6 |=rzrER LIB/Sy 21t SEREN D= v LB 0.000[t/t-LIB/Sws  |BER= v 4 LEEItHT- Y OCO2EHE 0.007980tC02/t 0. 000000
(BE= v ILEB)
7 [RER LIB/Sw & 1th 5 EIR & h B8RS 0.068[t/t-LIB/Sv s  |EBRIMMEItHI-Y DCO2EHE 0. 003670tC02/t 0. 000251
(BRERE)
&5 0. 001




6¢

= 2-6 TEFLEDFREE L C02 HFEERENM (HEA4(ER)LIBAXv Y 1t H=VY)
R—Z25470€R
_ EIE PR R E HE
A5y N IOtz
7 BE% HiE B REME e B | (£002/D)
1 LIB/ Sy & 1t Y OB EHBEES 0.169\kL/t-LIB/Sw 5 | B4 EMBOMAIS &1+ 50028 H HH 3.000000/tC02/KL 0.507282
H R DEIEAT BLIB Y 5 1ty D
B AV = IR, € - o KE R |
2 L TIECORETS R T vy NES 0.172|t/t-LIB/sw & BISAF v EOBREIZE T 50028 K FR M 2.550000{tC02/t 0.437878
A 3 |mRE (SIS LIB/ Sy & 1tit-Y DBSEEE 38.859|kNh/t-LIB/Sw & |BE ORI 51350028 H %M 0.000512|tC02/kwh |  0.019896
4 SEER LIB/SwH1tHhHh-YDEREEE 14.130|kWh/t-LIB/\y & ERDOFERIZE T H0028EH B2 0. 000512{tC02/kwh 0. 007235
5 @R @La LIB/ Sy & 1tit-Y DBSEEE 1.060{klih/t-LIB/S v & |ESRDHEMIZH 1+ 20028k H 3 0.000512|tC02/kwh |  0.000543
a5t 0.973
AN—R54070tZADYHAL I IILHE
_ ENE PR R B (T HE
h ! NO JotXR
7Y EA% s B REEZ e m | (tC02/b)
1 %Eﬁ%ﬁ%) LIB/Sw Z1t&H 1= Y D EkEIINE 0.243|t/t-LIB/Sw & MMELEItHTI-Y DCO2HHE 0.001190{tC02/t 0. 000289
7L 2 EIR . . R - b e -
2 U Frzoyrmaens) |[HBIYIIHNLEREASTILIE 0.081[t/t-LIB/Sw%  |FILI=HLBEEMSHE It Y DC2HEEE | 0.003130[tC02/t 0.000253
FS52F v o ER LIB/Sw & 1th SEIREN S R o en s ) -
3 (PPN S EINTAES) F5XFuHE 0.000(t/t-LIB/Sw % PP/ FINT&E1tH1=Y DCO2HEHE 0. 000446(tC02/t 0. 000000
B g |(UZ7AER LBy 2 1thDERENBUFHLE | 0.001t/t-LIB/Sys  |BEUFHAREILH-Y D02 E 0. 082300/£C02/t 0.000070
(B FYLRE)
5 :I(%}%;/@\;lﬁ e LIB/RwH1thsEURENDa/NL FE 0.003|t/t-LIB/sw % BERaNIL FREItHT=Y DCO2HEHE 0.018800{tC02/t 0. 000051
6 :-;JEZ)—L@”X . LIB/Sw Z1thbREIREND =y ILE 0.001|t/t-LIB/Sw 4 BR-VTILEEItHTI=Y DCO2HEHE 0.007980{tC02/t 0. 000005
EE = LK)
7 fHEE e LIB/Sy o 1th RSB HE 0.158|t/t-LIB/Sw % BRANEItH-Y DC02HEHE 0.003670{tC02/t 0. 000580
(BRIALE)
&5t 0. 001




0¢

x2-1 FEWFLEOEFHE L 02 BFHERENM (ESG (ZEEHEILIB/AY I 1t H2Y)

N—ZR54FA€R

. EH=E HEH R B HHE
hF1 NO Foez
7 BA% %iE T REME RiE B | (t002/D)
1 LIB/Sw o 1tHh=-YDBEEHBHEES 0.164|kL/t-LIB/Xw & |BEEMBOFERIZE T 50028 R 3.000000|tC02/kL 0. 491999
R GRER DECRAT HLIB/ v 2 1t Y 0
o AV = ERTIN = R R e =
2 L THECOETSRTF v o NEE 0.147|t/t-LIB/Sw % BTSRAF v U EOMREIZH 1T 50028 %%k | 2. 550000(tC02/t 0.375785
A 3 R (BIET=C) LIB/Sw o 1tHT-UDESEHESE 39. 165|kWh/t-LIB/Xv & |[ERDERIZE 1T 5C02HEH %51 0.000512(tC02/kwh 0. 020052
4 | LIB Sy 5 1t Y DESEEE 14, 242|Klih/t-L1B/S v & | BEDHEAIZ £ 13 50028k H RS 0. 000512|tC02/kwh 0. 007292
5 BRI (BRLADIT) LIB/Sw 2 1tHhT-YDESHES 1.068|kWh/t-LIB/Xw & |BERDERIZH 1T 50028 H %2 0. 000512|tC02/kwh 0. 000547
a5t 0.896
R—RS5ATOCRAD) A4 7 ILHE
. EH=E HEH R B HHE
hF 1 NO IOz
7 BE% %iE T REME RiE B | (t002/1)
! %E%ﬁg) LIB/Sw & 1t Y DREIRE 0.223[t/t-LIB/S w4 |4REBILETtET- Y DCO2HEH: B 0001190002/t 0. 000265
7L S [ER - . —= T TV DO LEEMERIEItH-Y DC02HEH
2 (FILS = LB A S ) LIB/ Xy 2 1thbEIRENBTILEE 0.105|t/t-LIB/Sw 4 g 0.003130(tC02/t 0. 000330
FSRF v o ER LIB/Sw 7 1th 5 EIRE RS Cmen e . ] -
3 (PS> RINTAES) F5RFyHE 0.018|t/t-LIB/Sw % PPO/NY FINT8E1tEH =Y DCO2HEEE 0.000446(tC02/t 0. 000008
B 4 |MFDLER LIBSy 2 1tA SEIRERSD UFHLE|  0.000[t/t-LIBSvs |BEYUF ARSI Y DCO2HEHE 0. 082300[£002/t 0. 000000
(R FLIKE)
5 :I,,=F\,f_k HE!“ . LIB/Xy 2 1thsEIRENZT/8L0 b E 0.000|t/t-LIB/Sw 4 FERa/NL FEEILHT-Y DOCO2EEE 0.018800(|tC02/t 0. 000000
EE /L B
6 |[S2TiEM LIBSw 2 1tA SEIRER B v o L8| 0.000[t/t-LIBSv s |BE= w4 LaEtah T Y DCO2HEH B 0. 007980| tC02/t 0. 000000
(BE= v 7 ILLE)
1 ﬁlﬁ]@lﬁ _ ELMAEItHT-Y DCO2HEHE 0.004|tC02/t ESMAEEItH-Y DCO2HEHE 0.003670(tC02/t 0.000013
(BERLHE)
at 0. 001




1€

x2-8 AEXDFHEL (02 HHEREMN (EHA2(ERNLIB/NY Y 1t Hf=Y)

EHEXQYHAI)LTOER

_ ENE PR FHE
T3y NO JOot R
7T ER% RiE B REEE e By | (t002/1)
1 LIB/Xw S 1tHht=Y OYTiHEESE 0.153|kL/t-LIB/Sw & [TRDFERIZE T 50028 H R 5 2.490000{tC02/kL 0.380730
oy
WEIEAT BLIB Y 5 1t Y o e I
2 L TECOETS ATy o NES 0. 158|t/t-LIB/Sw % BTSAF I EOBREIZEH T 50028 FE % 2.550000{tC02/t 0. 401881
3 ERI77 Y LIBXw 2 1tH-YDEREEE 77.593|kWh/t-LIB/Xw & |BKDFERIZH T 50028 %%k 0. 000512(tC02/kwh 0.039728
C
4 R (BUETC) LIB/Sw o 1tHhi-YDERHEE 44, 443|kWh/t-LIB/Xv & |BROFERIZH 1T 50028 H Rk 0. 000512{tC02/kwh 0.022755
5 SRR LIBXy S 1tHh-YUDNEREES 16.161|kWh/t-LIB/Sw 4 |BROFERIZE 1T 50028 H R %K 0. 000512{tC02/kwh 0.008274
6 ZAl (BRLD ) LIB/Xy S 1tHhi=YDEREESE 1.212|kWh/t-LIB/Sv 4 |BROERIZE 1+ 50028k H R 5 0. 000512{tC02/kwh 0. 000621
&t 0.854
EMEEDQUHAHLTOERDY YL I ILHE
_ ENE PR FHE
T3y NO Ja+x N N ¥ N
7 ER% RiE B REME e g | (t002/1)
1 ﬁ%s{%ﬁﬂ?ﬁ%) LIB/Xw 2 1t&H 1= Y O#EUE 0.026|t/t-LIB/Sw 4 AR EItHT= Y DCO2HHE 0.001190(tC02/t 0. 000031
7L 2 @R - N . T FILEZOLBAMEREILH= Y DC02HEH
2 (FILS = LB S ) LIB/Sy S 1t BEIENBTILZE 0.191|{t/t-LIB/Xw ¥ g 0.003130(tC02/t 0. 000599
F52F v ER LIB/Sw 4 1t S EIREh 5 e . _
3 (PO /S > FINTAES) F5RFwhE 0.048|t/t-LIB/Sw 4 PPD/NY KINT&LEItH =Y DCO2HEH = 0.000446|tC02/t 0. 000021
g |(VZohEM LBy & 1t BERENE Y FHLE|  0.000[t/t-LIB/Sys |BEYFHARE tHY DCO2HEHE 0. 082300/ 002/t 0. 000000
) (BRYFHLKE)
5 :I(%%;Ejli ) LIB/SwZ1thsEUREN S a/NL FE 0.000(t/t-LIB/Sw % FBERIAN)L FESETtHT-Y DC02HEHE 0.018800{tC02/t 0. 000000
6 :HJ;Z}_I/IEUI)I . LIB/SwH1thbEIREND =y ILE 0.000(t/t-LIB/Sw 4 BR-vTILEEItHT-Y DCO2HEH E 0.007980(tC02/t 0. 000000
(BE= v 7L
7 ﬂﬂ(%giﬂﬁg) LIB/Sw 2 1th sEURESh B RHE 0.068|t/t-LIB/Sw 4 ERAEItHT=Y DC02EEHE 0. 003670{tC02/t 0. 000251
8 HHR LIB/ Xy 1tHi=Y) OREE 0.017|t/t AR (—E®R) (28150028 Z % 2.330000{tC02/t 0. 040096
= 0.041




49

x2-9 AEXDOFHEL (02 HHEREMN (EHFA4ERNLIB/NY I 1t HI=Y)

EHEEQOUHA UL TEER
h

. EDE P e
syl No Joez
7 BE & BiE B BREEL BiE g | (1002/D)
i LIB/w & 1tét= Y DT AR E 0.107|kL/t-LIB/S w4 [ATHDEERI=#F 50028 H R 2. 490000[tC02/kL 0. 265591
rE AR
WBIEAT BLIB Y & 1t Y D o ‘
2 g o T e 0. 172[t/t-LIBSw%  |ETSRF v EORESE 1+ 2C02kH R 2.550000[tC02/t 0. 437878
3 |[AETrY LIB/Sy & 1tdt-Y DESEES 71.425|KNh/t-LIB/Sw & |EROEAICE 1+2C02HH H3 0.000512(tC02/kwh |  0.036570
c
4 |mRME (BTHRL) LIBSw o 1thi-Y DESEEE 38.859|kiih/t-LIB/Sw & |ESDEAICH 1+2C02HH H% 0.000512|tC02/kwh |  0.019896
5 |smE LIBSw o 1tht-Y DESEEE 14.130(KNh/t-LIB/X w4 |BROEEMIZ 513 2C0028kH 5K 0.000512|tC02/kwh |  0.007235
6 [EmH @V LIB/Sw 4 1t Y DESEES 1.060|kNh/t-LIB/Sw 4 |BROBMAIZE 5002 H FK 0.000512|tC02/kwh |  0.000543
&t 0.768
EHEEQOUHA L TOERDY A LR
_ ENE PR R e
A5y N IOtz
7Y EE% RiE B REME RiE B | (£002/D)
1 ﬁk(flﬁ;%ftg) LIB/Sy & 1tdh - Y O fkEIIRE 0.243|t/t-LIB/Sv 4o FEEE1tHT-Y DCO2HEHE 0.001190(tC02/t 0.000289
7L SER .. R .= Ren - " 3 -
2 (FILS = ABABSRE) LIB/Xy Z1thSEIRENBTILEE 0.081|t/t-LIB/Sv 4 FILE O LBFE SR EItLH-Y DC02HEHE 0.003130(tC02/t 0. 000253
TSRAF v EIR LIB/Sy H1thsEIREN S N - _ -
3 PP\ > BT HE) F5RFyHB 0.000|t/t-LIB/Sv 4 PPO/NY FINT&E1tHT-Y DCO2HEHE 0. 000446(tC02/t 0. 000000
1 F 9 LER . \ _ . . . =
) 4 (BRI Fr L) LIB/XyZ1thsEIREND ) FIOLE 0.001|t/t-LIB/Sv 4 BRYFHLEEItHI=Y DCO2EEE 0. 082300(tC02/t 0. 000070
5 ?%%5,@\?& ) LIBAy 2 1th SEIRENBT/UL RE | 0.003[t/t-LIB/Sw 4 BEa/L MRS TtH T Y DCO2EHE 0.018800[tC02/t 0. 000051
=4 JLER . R _ _ . L . =
6 | Tmar o ) LIB/Sw 2 1th b EIRERB = w7 LE | 0.001|t/t-LIB/Sws  |BE= w4 LaEItHi Y D02 E 0.007980(tC02/t 0. 000005
7 |WER LIB/Sw & 1th b EIR S W B3R E 0. 158t/t-LIB/S v & BERAREtH1-Y D02 E 0.003670[tC02/t 0. 000580
(BRARE)
8 [HHR LIB/Sw & 1t# 1= Y DIREBE 0.016|t/t B (—RH) (2513 5002 RS 2.330000[tC02/t 0. 036909
it 0.038




€¢

F2-10 XEXDOFHEL CO2HHHEREM (GBS (BESHLIBAAv Y 1t H=Y)

EHBEQOVYAH)LTOER

_ . EEE B R BT HHE
h ! NO Jotx
7Y ARA wiE T REfE wig | mm | (t002/1)
1 LIB/Rw & 1tHht=Y OITHEE S 0.023|kL/t-LIB/Sw 4 |XT;mO{EFIZ# 1+ 50028k %3k 2. 490000 (tC02/KL 0. 058160
KR
MHIZIBATBLIB/R Y 7 1tHT=YD TR Cw _ o R b
2 LTI OB TS R T v b EE 0.147|t/t-LIB/Rv o |BTSRAF v 7 EOMREICE 1+ 50028 %k | 2. 550000(tC02/t 0. 375785
3 |ERI7Y LIB/Sy o 1tht-Y DESREES 69. 273|kWh/t-L1B/Xw ¥ |BEOMEAIZEH 1+ 5 C028EH % 0. 000512|tC02/kwh 0. 035468
C
4 |EEEE (SR LIB/Sy o 1th-Y DESEES 39.165|kWh/t-LI1B/Sw & |BLRDBAIZE (T 50028 H F 51 0. 000512(tC02/kwh 0. 020052
5 |sEEEH LIB/Sy o 1thi-Y DESEES 14.242|kWh/t-LIB/S v & |BROERIZE 1+ 50028k H R % 0. 000512|tC02/kwh 0. 007292
6 [EA BELSD ) LIB/Sy o 1tHh-Y DESREES 1.068|kWh/t-LIB/Sw & |BESOERIZH 1T HC028EH %5k 0. 000512(tC02/kwh 0. 000547
A&t 0. 497
ERNELEOUH AL TORRDYHA T ILHE
_ EEE e R B L HHE
A7yl NO JOo+x
7Y EHEA BIE B [REfI£ BB B (tC02/t)
1 ﬁffﬁ%ﬁg) LIB/Sy £ 1t&H 1= Y DEkmEIE 0.223|t/t-LIB/Sw 4 |#AMREE1tH= Y DCO2HEHE 0.001190(tC02/t 0. 000265
7L S AR . .= T FILI =Y LBAEMEHEItHT= Y DCO2HEH
2 (FILE o LB S ) LIB/Sy Z 1t EIRENZFILIE 0.105[t/t-LIB/Sw 4 2 0.003130(tC02/t 0. 000330
FSRF v ENR LIB/Sy &1t S EIRE NS IR, oo s o 5 -
3 (PP IS~ FIIT A E) I3 xF s B 0.018|t/t-LIB/Sw 4  |PPOD/RY KT &E1tdH 1= Y DCO2HEHE 0. 00044602/t 0. 000008
1) F 9 LEIR . . - . e . -
. 4 (BE T L) LIB/Ry Z1thSEIREND Y FHLE| 0.000{t/t-LIB/Svs  |BREYFYLEEtHT=Y DCO2HHE 0. 082300|tC02/t 0. 000000
5 ﬂ(g_.!;g;,'%ﬂﬁ k) LIB/Sy 1t S EIRENZD3/%0 F8|  0.000{t/t-LIB/Sv 4 |BERI/3L FEEItHT=-Y OCO2EHE 0. 018800(tC02/t 0. 000000
6 :(%:}:LEIEM{;;) LIB/Sy o 1thsEIREShE =y )LE| 0.000(t/t-LIB/XvY |BR=v4IILEEItH-Y OCO2HHE 0.007980(tC02/t 0. 000000
7 fﬂzﬂi‘ e LIB/Sy 1t bEIREh B 82 0.037|t/t-LIB/Sv 4 |BRAREItHT=Y DCO2HHE 0. 003670(tC02/t 0.000136
(BRIARE)
8 |HEAR LIB/Rw & 1tht=Y DHREBE 0.015|t/t AR (%) 1281+ 50028 R 2.330000(tC02/t 0. 035797
&t 0.037




149

= 2-11

C02 BitHEHIBNRAFICTHEA LHHFREHEOHA—F

T—4%I18H

JOotR

HRMRLEItH =Y DCO2HEH £

FREUR CRESHAE)

TS ZOLBEMEEEItHY OC2EFHE

TILIEUR (FILE =) LBEEMESHKE)

BEIRREtHT- Y DCO2EH S

fAEIR (BXRAKE)

BRI FOLEE ItH-Y DC02HHE

DFoLER (BR)FOLKE)

BRI/ FELSEItH =Y DCO2HBEHE

a0 RER (BR8N FRE)

BR-v/IILEEItHT-Y DC02HHE

—wa)LEIR (BR= v IILIKE)

PPO/NY KINT&LE1tHT-Y DCO2HEEE

TS5 XAF v I EUR (PPO/NY RINTHRE)

CFP7RJ S L TCO2MBEEHBREMT—F4R—X]

BAEFMBOMEAICH T 50028 H Rk

B (&R

RIEE THE - % - ARVEICEITIEESE - FHFREH—F)

ORI 5 ] 5002 R oy
277~ IR A R FEEE RBE
e BEELERM RS HOEESE RBE) |  —H
EE OB H 115002 HHEE zgi (B3 A) EEER

A E L)

H30.12. 2TIR1E 4 - BEFERE LR

BT S5AF v EORBICE T 20028 R E

BEA (EERF)

KEBERR

RIEE THE - & - 0RVEICBTIHEESE - FHFEHE %)

AR (—fE) HA—

BAHR

BRRANY KT v H8EE




2.3  @EAFEHLB /Ny ERIZAN S CO2 HitH B DHRET

fEFHFE A LIB /X > 7 OEIIZ D)5 CO2 BIiZHOWTH, ETF A —A%Z#RE L, FHHE
Tolz, BEHIT, HEHEEZT 1 — 7 —ICCTHEEL T L HBBEMKRER IR DAL, £
ZTCLIBANy 7 20 LU THFEARY — NIZFRBIADETE L,

IR OFEROR DU DV CIE, BARRE & IR D 2 NF— AR E LT, Bk

FEREITE WV O IXIERNFERERDOI1Z T%é

T 2 EEIZOWTIE, 74— 7 =20 BB EMRER IR HIATEROTIZ 9t F L
—7—& L, HEIMEMAZEE DO FRAY— IR LIATEROICOWTIE, 2t T v 7
LAt NI T EESTEED 2N = ERRIE LT,

BB MBI TRE LR, LIB Xy 7 1t 720 o CO2 PEEx, BAEMEHE T
138 50kg &7 <Mz by, BUROIESFREE TlX, 128kg, 167kg 72 v | H—Fi
PO LIB /Ny Z BRI D CO2 B EFREED LN EREH 2T,

(LIB/Xw ZEMR[CHHBCO2 RAEFTIVE]

TRETERHE XLIB) Cy @5 D
CO2mEE L

HRHSR L
(F1-5-) stk

CEv ERO Rk

BEIETIN s e
!‘!t

L —5—18(CELVea

e (L1B/Cw 6f8) >0km
=

i gﬁm LIB/Cy 27 L,_.-& BT (4t 20 CERARR ;‘E;ﬁ oo 100km
I Em ~L—S5—1A(CELVI& R

» o oV (L1B/Cy & 148) 15 .an
-

E = 4t : 118
f§ ® LB/CY D [ [ o EIREEM (4t 20) (CH/)H- ot 1@ 100km

*1: )Ly ROYA XORLINEMIEEE R URABREZRE. LIB/\y U FHY1 X=28E,
*2 . BEERAEECIBRMSORESBMNRVCSH, 1I6NSHET DI ENS. INZR/IVERE CHRE.

K 2-5 {FERAFLIB/Ny o EYRIZHANIS C02 HEHERETETIL
(fii#% : ELV1.5t/%5. LIB %y 7 50kg/El & RE LT-)

FERFALB/ SV 1 HT=Y D EYRIZH M BCO28EH & (t-CO2/t-LIB/ v 4)
0200 0.167
0.150 0.128

0.100

. 0.027 0.048
— L]

EHRO-9tEH@-4t  EIO-otHEH@-2t  EBIRO-ot+EHk@-4t EIRD-9tHERRO-2t
IHARTEE JEsh RS,
2-6 {FERFLIB/Ny o EYRIZHAMNS C02 HEHE

0.000

35



x2-12 EAFLIB/Sy Y EYRIZHAMNS C02 BEH & D FERHL

@ EEHE
pray | Foex | BRSO |\sams F—5EH i B B35, B8 Hise
EiRO EHO rSvo(FL—5—) DELVEEHE R It/ & 1.5t X 64 HEEfE
gthL—5— rSvy (FL—5—) DELVIE#E 100%|%/& 68/8 HEE
;;;igéhlx—7—)O)ﬁiﬁiél:ﬁméLlB/WQ 03lya SO0ke/{E X 62 .
LopeSie 50|km/[E] BA%H HEfE
EBE Co0t ELVItHi=Y DX E 450|tkm MR EE < WX
TRES FHDCO2H SR B 2.5800[tCO2/KL B SR 1)
FRE C002 1tkmdd =) DIRF (i) (EFAE 0.039]|L/tkm R BB, FEEE100% 2)
nray | Joex | EUE | sxms 7588 i s FH3Es. B iz
EHQ EHQ FS5v2 (4 DLIB/ Sy I BB ES 25t/& AREH HElE
4hSvY rSvyDHEEE 63%|%/& 4t HEE
Lprict g 100 |km/[E BREH HETEE
EHE coot ELVItéF=Y ik & 250|tkm HEES x Mk Ea
FREfL §2iH D CO2k H B R BT 2.5800[tCO2/KL PR R 1)
FRESG C002 1tkmdd =) D PFRE} (820) EFAE 0.0867|L/tkm P R{ESE ., FERIE60% 2)
prdy | Foex | AR |sage 7458 i B B35t B8 Hig
EiR B S5 (20) OUB/ SO E T 1.0lt/& BIREH HEE
2hSvY rovODFEEE 50%|%/& 2t HEEE
[opesict 100 |km/[E] BREH HEE
EEBE Co0t ELVItH7=Y DX E 100|tkm HHES < WX A
FREf FMDCO2H ER B 2.5800[tC0O2/kL PEH B IR T 1)
FREGT €002 1tkmap =Y DHRF (82i) (AR 0.1680|L/tkm PR{E3E I BB EE40% 2)
L ZI3ES
pray | Teex| EME |swms F—4IEH wiE | s FH3E. B g
E#D et Q) rFSvY (FL—5—) DELVEEHE 8 15)t/8 1.5t X 68 HEME
9thL—5— r5v9 (FL—5—) DELVIEEE 17%|%/ & 6&/& HEE
FS9I (FL—5—) OHMBERICHHHLB
S DA S 005|t/& 50ke/{B X 1& HEME
i PR A 50 km/[E] BR#EH HENE
FHE €001 ELVItdht=Y D% S 75|tkm HEHEE x L
[REGT BiHDCo2H B RE AT 2.5800[tCO2/kL  |HEHH B FEifir 1)
[RESGT €002 1tkmép =Y DIRF (ERi) (EFAE 0.2530|L/tkm thRfBotE fl, FEEIE10% 2)
pray |Jeex| EME swms F—HIEH wiE | we FH3Et. B g
EiRQ EiRQ rSvd (4t) DLB/ AV REHEE 0.05|t/& HTiR &M HEE
“h>vY rovIDIEEE 1%[%/& 4t HEE
Lpeict S 100[km/[a] B R HETENE
EEE €001 ELVItdht=Y) D% 2 5/tkm EHEE x LI
[ EGT BHDCo2HH B R H T 2.5800[tCO2/kL _ |HEH BREAT 1)
[RESGT C002 1tkmdp =Y DERH (8R3) (EFAE 0.3710[L/tkm PR {E5 B AR 10% 2)
H7FIY | TAER ;%%fﬁ/ BEES T—5IEH #iE B FHEX. 5 Hige
EiRQ B 5wy (20 DLBAVYERES 01lva BTR &M HEE
2th5v Y v DIEE 3%%/ B 2t HETEE
i PR R 100]km/[El BREE HEfE
EHE C001 ELVItHI-Y Dz E 5[tkm EHEE <L
BT BiHDCo2HkH SR H AT 2.5800[tCO2/kL _ |HEH BREAT 1)
[REAT €002 1tkmdp =Y DRFL (82ih) EAE 0.5190]L/tkm B3t B, FEEEE10% 2)

(F% : PRREEOHMIT T D@ Y .

DEREEE [HAE -

Wl

s NFRMIFEC BT 2 RENE - SRR (25 D )

2) RFEXAE HLLWE (a2 4 7 258k IT5 CO2 HriEHEHE LRH A KT A > Ver.
3. 1CERL 28 4E 7 H) 1)

36




2.4 HARICKDREAFOHIBZR DR

Pt 2 (7 oALKFEEH) DIR= 2 MEERBEIZHOWT, LIB Ay ZIZ&Ens n s

VI (7 v ) OOV TR

AlE L 728 R 5A E% 1mm ARG O B8 L T,

—HBISERESE T ATE LTV, ZOHPET ATt A 2 BRERIFICE i, R S
ND, &AL MEERGEIR O RAYET A ZFHU LI/ R, 7 v R OBEHE A MR S vz,

TYEIFIS EE EE ] swm | cER | Ra
(SALIBES 1—)L3I) (BEW) 1 (EW) 2 (E4) 3 (EW) 4 (E) (%18)
i 100 100 100 100 100 100
BEA BiA BEikA BHiEA EEA RBE
oy (W) 1 (Em) 2 (E4) 3 (Em) 4 (EW) (%7&)
5 1 4 3 2 20
XEEET -4 EEA (ER) 2. E&A (@4 10
gH - %5 TA> MEBRIEA
BRIBHEHRAEDTURER. NDTHO I &&RHR
(DU HICRES)
<ilmm 1imm =
(EWE)
BEHA BHEA BEA BiA EEA RE BEA BEA BEA BiA EEA RE
(W) 1 (Em) 2 (E45) 3 (EM) 4 (EW) (%78) (W) 1 (EmM) 2 (E4) 3 (Em) 4 (Em) (%18)
95 99 96 97 98 80 0 0 0 0 0 o

B 2-7 ABREICEFEITVRDOITYTILINSTUR

37




3. REFMITMIC K SEXEH A DKL

3.1 AFBEXX—LIZKBFERFLB /Ny I OEFMETTE

LIB Xv 7 1t H7- 0 OEPFFHN & = A Ml & 2 IR R%2 77,

LIBEY 2—1ABDO~T U T ANT ALY Imm KEIZET 25U F 7 LAOEINEHZRH
Bhol=bo (HEM 2/EWN) ., Ehro7-bo (HEEH 4EN). BE (ZHELEE) 35
D — A TREEIT> 72,

AREOR R, BHH 4 OB (<1mm)iZ T Co & Ni lICHMFHmAE Sz, —J5, B
A 2, RGO (< Imm)IZW T b AMaHi S g, & A2 Mk & HE S,

B 4 12V 7T AZAPEFETIM SN2 LICL 0 4 L OBFRMES Y LHEHE
N, AMPEZEDO A SR 18 THA DD RIAHTH Y | I TIIA13 T/t FRE &
Aoy o

WEARE D55 B Tl A A L0 HFHFIED RIALTH =28, AFLTIZIALS 5
#EEH SN, ZHUL LIB Xy 7 OFEMBRILR RS20, a X NEERKENRE D
SleEEZBN5, FRICLIB Xy 7 IZHDDHX—A A X )VENHY . LIB £ 2 — /L&)
%< 725 L LIBEY 22— /LOiEH= X ORI 2 2 NENRHZ 52 L0 D I
aR ML oz, BHEH LIB Sy 7 THUMICE o Tax "R RESERD L OMAER
b NG, EEHTO IR MREIZKBEI 20,

7Rk, AR O SEEERE BT X0 LTI B OB RIA EN T, Z OGR4 B ICrEE
FEOLIB /Ny 7 « &Y 2 — /I OWTREMFHE Z Attt L7z & 2 A, 2,000 I/t 0= A
BN GEON D LRI SN, L0 BWRFEEIHMEE 725 X 5. 2% b= A b,
THEEML = X N OHIEGE 2 Ba Lo,

F3-1 FRAFLBEDI—ILOEEHNOERMEEL IR ML HBFEHL ST

ERBRISvT <1mm 1mm<
s T3 T A =
(B : A/t) % o Fob L o " L7 AR o o BRFME | IR ME | BRAFE
(H2) (FIL2HT) [E0 4 # 58
BHHA2(EN) -EV 570 22,000 -4,780 X x X X -5, 600 9,990 22,160 -185, 500 -163, 000
BH#HALIB

H#A4(ER) -HV 5,330 9,300 of O O @] (@] 5,500 22,730 42,960 -173,100 -130, 000

BE (BHEZH) 4,900 12,107 -1,779 x x X x -5, 600 4,930 14,540 -170, 200 -155,000

i -
© PRI R B SR, Bk H2, FEERIIT VIS T E LTHIGEMEL, T ATy 713
REEHY A 7 Ve LT,

<lmm (%, Co & Ni OEFREIC TRBGHM ATV, ES RN AMFMIh8HA1C Li b
Washde L, WEe7Y 7 L10)

Li,Co,Ni D& EffifiilL. Co & Ni (X LME OM& M4 A e (Mo X FEEFA), LilX kLo
BREELH 2 D SRRl o L, BSie T U7 LD)

GARE FAMREN S 7o 7o BN BIEIIAS FIREZR IR 72 > T2 5B 3B A M & L, &BEIE R
AR O AIEE A v M (BLEE) L L,

Imm = [ ISFARHE Bk, 7 JRS0) & L, FHIEE Imm=EETIER <, Imm=RIEICER
THEE L Lz,

A MTE, AP, Bl A N (EVa—A RNy T ). R A N EES IR NEBRE
L7,

FERRTIE, X"=ARAZ NV ETTFAF o 71T 1M, LT AZE A REHIT 2 M, MATHIIET
3HTOGI Y TR EIT > TV B,)

38



x3-2 FRFLBNAYIDOUEBIFX—LIZEIFTHIR

HOWR

(4L : M) NG EfoR b | HRiEaR N EERIR K
= BHHA 2(EBA) -EV -62, 700 -82, 300 =32, 000 -8, 400
LFA LIB
BHEFHA 4(EA) -HV -57,700 =78, 000 =29, 400 -7, 900
BE (ZEZH) -55, 900 =71, 300 =29, 000 -7, 800
- O L3 - e
#R3-3 AREELHEEDFERFLIB/Nv Y OB &I RS TR
B ¢ Nwo | LIBEZa1—)L R el TSRFv| B | <imm | 1mms
= JegR*
H30 BHA [EHAH2ER) BV 1 0.73 003 | 0.19 0.05| 058 023 | 035
LB  |E#A4(ER) -HV 1 0.68 024 | 008 0.00 | 0.50 006 | 044
RE (ZE5H) 1 0.66 022 011 002 | 051 016 | 035
EBROSYT ~52 <imm imms
(B4 = F3/0) E3 E=T ~ LT AZ)L
9:“ 0 - .
+2) FIL=H) v Li Co Ni ERE R Cu
mam |PRA2ER) -EV 570 22,000 -4,780| x | x x x 5,600 9,990 22,160/ -185,500| -163,000
LIB | ssgma(Em) -HYV 5,330 9,300 ool o | o 0 5,500 22,730 42,960/ -173,100| -130,000
BE (Z1ESHR) 4,900 12,107 1,779 x x x x -5,600 4,930 14,540| -170,200| -155,000
H29 AL Kyo | uBES2 L iﬁxos;ﬁ; I52Fvs | | <imm | immsagt
=i | ERAY 1 0.43 032] 0.21 0.05] 0.33] 005 0.28
EF-HV 1 0.59 0.02] 0.35 0.04| 045] 0.08 0.38
LB [FHHv 1 0.51 0.17| 0.28 0.05] 0.39] 0.06 0.33
i) . 1 B - B 0.80 | 0.20 0.60
H29DRIREZMHICTIARXMRELES—X
EBWROSYVT <imm _
TSR 1mms&t
(88457 : F3/0) * K i } e L el ozt R
w2 | @rzpsy | T2 N | © N g | FER | (€O
LY 6,980 23,730] 4,760 O | O | x [} 16,200] 17,120] 59,340 -128,100|  -68,000
s | EHY 470 40,0000 -4,340] x | x | x x -1,100|  16,850|  51,800] -158,700| -106,000
F-HY 3,730 31,860 4,550 O | O | x [} o[ 16,990  48,030| -143,400]  -95,000
EBFILIB - - B O|o]o O 0 100 100] -186,500| -186,000
H30DFIRZFMHICTIAR KB LI —R
EBRAOSYT S5z <1imm ImmeEt
(B4 @ F/t) # ElS S § ) LTI LT OX Nt AT
w2 |nzpsy| T2 | N N gy | FEE (W
wagm | BNV | 6980 23,730 4760l O [ O [ x [¢) 16,200 17,120]  59,340| -126,800 -67,000
s | EPHHV 470 40,000] -4,340] x | x | x x 71,100 16,850] 51,800 -156,900| -105,000
FS-HV | 3,730]  31,860] -4,550| O | O | x [¢) o| 16,990 48,030 -141,900 93,000
EBALIB - - - ool o ) 0 100 100| -183,500| -183,000

39

XH29 D& & R 5T (3FH30 DB (CHhiT X THELE LTz,




3.2 ABERF—LORELRE & ZERHF LB /Sy 5 OEFIER L ORI

% LIB 2%y 7 OGIEARE & QU =2 2k OFRF MRS THHIZ OV T, A% — A0 FE
LUGEIZ LD a2 X NEIE ATV, RFTER EOREEMEIZ DWW THREEZ (T o 72,
AX—LAORE LEEOTEE LT, ABPFEHERIC L 208 = X FOFIj &, AP
FRHL, EREEAEO T Z LIC L HE = X FOHIED 2 SOFEIZONT, EREN
RE AT o7z,

REDOFE R, R Z— QDA 30t/ H OMEBE T, A10 THATHO 2 A MIAKHERIA
Lol BEBETH D ZEE—RKiiER (RXF—20Q) DA TIE, 20t/ H BN O A
10 T % FEZ RiAF L 72 oTc, KVBEMIZY A 72O BND a3 A MREICT D
7ozl HMBAFR DM L7200 T2 < MUSER O EHC, TR ITNEFE 72 B R
PITZDEYEMDLEO T BERD D,

o/~ ERE = HRIKHELIB = ’ S
N5—>0 LIB/ Cy 27 B - FHHE ESa2-L i '>| s |_'| =5l

=5 = =

. R = ARIHELIB : = ’ :
-2 LIB/Cw % AR - FHE EZa-)L FE —’| et |—'| R

10~60t/H

. R i FRIAHLIB =] , :
15->0 | upirws = 8- FEE | 2505 e — B | Eml

10~60t/H

& 3-4 MIBRREERBMOBEICLHERFLIB /Sy JNBOFF LS FTMLLE

(B : [/ t)

IR IRE 10t/H 20t/H 30t/H
EigNE— 1 2 3 1 2 3 1 2 3
EHALB B#HA2(EAN) -EV -163,000| -146,000( -118,000| -138,000(-121,000| -94,000] -129,000( -112,000] -84, 000
BHHA4(ERN) -HY -130,000| -115,000( -89,000| -107,000{ -92,000| -67,000] -98,000( -83,000] -58, 000
BE (BEZH%) -155,000| -140, 000 -115,000| -133,000(-118,000| -93,000] -125,000( -109,000] -85, 000
LI FRAE 40t/H 50t/H 60t/H
EigNE— 1 2 3 1 2 3 1 2 3
EHALB BHAMA2(EMR) -EV -127,000| -110,000( -82,000| -123,000(-106,000| -78,6000] -123,000 -105,000] -78, 000
HHA4EA) -HY -97,000] -82,000( -56,000( -93,000| -78,6000| -52,000] -92,000{ -77,000f -52,000
BE (B21EZH%) -123,000| -108,000( -83,000| -119,000(-104,000| -79,000] -119,000( -104,000] -79, 000

40



3.3 EiaX MEIEBED-HDETILIRET

ERW LIB /Ny 7 OiEfk = A MZOWT, AR ANY —>@QDET VEZHEH L, HIZHE
HZRET N — A TORGEERIT -T2, BB ) 74 A —UORE R, E1THHEL TRl
=7, [6] ~ [8] MNEAHMZRIEHEDTT VYT 5,

REOREE, ZbLERa A MBI oNT=0iE, [6] O, WTFhoETHEEL D724l
JRJE CHAT - AL, BMEWIAT HET L Tho72h, BANREERE TR, £H ) 7T
EAEE Lica, iRy — Ry [6] AL [7] 4 EEDWT A CHEEMA TR
REENFE ETRNZ E MBS N5 T2,

LIB/ Xy 7 DB RA DS 6 EE=a A MR U LLEEZ DD Z L 2FE L, L E
DRRFEAT O BN D D,

JH—>0 {
BEERE s 2
(TR |
FRAELIB
R Rk sl e % G M
_10t/E| ¥ L @™
....................................... g, N
& 2 - ‘
L T PR S 50km (Bl : EE0E- AR, LEEED)
4 Y P . 350km (Bl : EEE-2EEED)
1 RATES) 2,500kg(501&)
& —
LIB —. . 100km (fl : BERED-HE)
B gsg- BhIYZ BXER 3.500kg(1008) 450km (Bl : AB-HE. 2&REI-KEED)

X 3-2 AFBEIZHITHEHRIR FOHIBETIL

35 EBEHRDIT)TAA—EFERFLIB/NYy Y OERI X MEEE

TUT7A A= &1 SEfR2

Y - - LIB)&?:ZII.;E;':D@
- fjﬁjﬁ R — 1 ﬁ&g’iﬁgu s (kg)  ETEEBE(km) HEEE(kg) iEgE:;E)ﬁﬁ (A/t-LIB/XYy )
(1] | &EERL | 2LEES H&E 50 50 3,500 100 535,320
[2] EHEE N HE 50 50 3,500 450 552,980
(3] EEPE ZhERI HE 50 350 3,500 100 1,435,320
[4] EHHE ZhEREI HE 50 350 3,500 450 1,452,980
(5] | &EEREL | ‘2HEED HE 2,500 50 3,500 100 45,320
[6] =EE] N HE 2,500 50 3,500 450 62,980
(7] ERE Z2EEED HE 2,500 350 3,500 100 63,320
[8] =R ZHERED LSRRI 2,500 350 3,500 450 80,980
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