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Summary

Development and Demonstration Project on Technology that Improves and Introduces
Measures for Reducing CO2 Emissions in FY2019
(Long-Term Demonstration of Reduction in CO2 Emissions by Multi-Mixed Bio-Coke

in General Waste Disposal Treatment Facilities and Casting Manufacturing Industry)

1. Introduction (Background and Objectives)

The objective of this project is to development and demonstration on the technology
for reducing CO2 emissions by replacing some of the coal coke used at coke-fueled
facilities with bio-coke (BIC), which is expected to have the potential to serve as a new
carbon-neutral fuel. The processes identified as potential uses of BIC are the
gasification melting furnaces used for the incineration of general waste (“gasification
melting furnaces”) and casting cupolas used to produce metal castings for car parts and
other such applications. The former provides a means of waste disposal that delivers
high environmental performance while also reducing ash volume, while the latter is a
field in which the reduction of CO2 emissions has become a matter of urgency in recent
years.

A previous project supported by the Ministry of the Environment Japan from FY2015
to FY2017 was entitled “Long-Term Demonstration of 25% Reduction in CO2
Emissions at General Waste Disposal Treatment Facilities by Means of Multi-Mixed
Bio-Coke” and demonstrated the potential for reducing CO2 emissions by using BIC as
a replacement for coal coke in gasification melting furnaces. The project involved a trial
of BIC production at Yokote City in Akita Prefecture and a trial of BIC use at Yahaba, a
town in the Shiwa district of Iwate Prefecture. The aim of this current project is to
achieve practical implementation by resolving the technical challenges of BIC
production raised by the previous project, thereby enabling commercial production of
BIC to commence from FY2020 onwards.

To achieve the goal of the practical implementation, the project set out to overcome
two technical challenges in order to get BIC production up and running, to have it more
widely adopted, and to expand the business into other regions. These challenges were,
firstly, to reduce manufacturing costs through the high-speed production of BIC for
gasification melting furnaces, and, secondly, to realize the diversification of production
technology by establishing the forming techniques required by BIC for use in casting
cupolas that produce automotive castings, an application in which the reduction of CO2

emissions has become a matter of urgency. The project also set out to draw on BIC



production expertise that has been honed by the use of a wide range of different biomass
feedstock mixes to review end-use-specific standards for BIC, covering, for example,
BIC for gasification melting furnaces and BIC for casting cupolas, and by doing so to
help expand sales opportunities once the technology has achieved practical
implementation.

Accordingly, through the use of the technologies for the production and use of BIC
that have been built up over the course of past work to achieve practical implementation,
the use of BIC has contributed to measures for addressing global warming by reducing
CO: emissions.

While the previous project included a trail of BIC production at Yokote City in Akita
Prefecture, the BIC production site at Kuroishi City in Aomori Prefecture has been
selected for the practical implementation phase and the whole test plant has been
installed at the site in FY2018. This included increasing production capacity to 3
ton/day through the installation of machinery for BIC forming and for crushing and
drying as part of a separate funded project. Work undertaken from FY2018 to FY2019
included evaluation of techniques for the high-speed production of BIC for gasification
melting furnaces and of production techniques for foundry casting cupola used to make
automotive castings, and also the use of these production techniques in practical trials of
BIC use.

2. Project Overview and Outcomes
2-1 Acquisition of Biomass Feedstock

To study systems for the collection of biomass from waste and from otherwise
unused sources available in the area around Kuroishi City in Aomori Prefecture where
the trial took place, the project worked with the local government of Kuroishi City to
conduct a survey that looked mainly at the availability of rice husk, bark, and apple
pomace within city limits. With collection being undertaken using 2-ton truck, other
issues associated with this task were also identified by investigating the total cost,
including time, manpower, and collection volume.

This demonstrated that, during the trial, a supply of feedstock adequate to run the
BIC forming machine at its rated capacity of 3 ton/day could be acquired from a region
spanning about 20 km, and that an efficient system had been built for feedstock

collection.

2-2 Establishment of High-Speed Production Technology
(3) Verification of High-Speed Production Technology



In FY2018, improvements were made to the forming machine that involved
adjusting the speed of the drive motor and pump for the hydraulic unit and optimizing
the piston operation times for compression, holding, filling, and cutting. This
shortened the per-unit manufacturing time for BIC by approximately 50%. After
confirming operation, the improved machine was used for trial production of BIC for
gasification melting furnaces. In FY2019, these improvements were utilized to trial
continuous production, progressively shortening the production time by 30%, 40%,
and then 50% of the previous time, and determining the optimal conditions for BIC
production (heating temperature, compression time, and compression pressure).

(4) Trial use in gasification melting furnace

The BIC for gasification melting furnaces produced on a trial basis using the
high-speed production technique was deomnstrated to utilize at gasification melting
furnace owned by the Morioka Shiwa Chiku Kankyo Shisetsu Kumiai (the
organization that manages environmental facilities in the Morioka-Shiwa district).
Approximately 0.7 ton/day of melting furnace BIC was supplied for a continuous
5-day period to replace 10% of coal coke consumption. The trial results found that, as
for the BIC produced using the previous production rate, gasification melting furnace
operated as normal during the trial period, with the use of gasification melting furnace
BIC having no effect on the conditions in furnace nor on the properties of its flue gas

and discharged slag.

2-3 Establishment of Technology for Producing BIC for Casting cupolas for Automobile
parts
(1)Verification of technology for producing BIC for casting cupolas for automobile
parts
To determine the manufacturing practices for producing BIC as a coke substitute in
casting cupola for producing automobile parts, the production conditions determined
during FY2018 were used as a starting point and adjustments were made to the
forming temperature, reaction time, and feedstock particle size. This work used a
biomass feedstock mix of 90% bark and 10% apple pomace. These resulting
conditions were used for the continuous production of BIC for demonstration test of
utirization at cupola furnaces for producing automobile parts.
(2)Formation of working group for trialing BIC for use in casting cupola for producing
automotive castings
Seven people with expertise in casting were invited to participate in a working

group where things like the experimental method and how to evaluate operation were



determined prior to conducting trials of BIC for use in casting cupola for producing
automotive castings.

The working group contributed to decision making on the experimental method and
related matters, with the casting experts providing multifaceted advice on matters
such as the forming conditions for the BIC, details of how to go about demonstration
test of utilization, and what data to collect.

(3)Demonstration test of utilization at Casting cupola for producing automobile parts

Demonstration test to utilize BIC at casting cupolas was conducted with the
assistance of 2 foundries in the Tohoku region that were equipped with casting cupola
for producing automobile parts. The results found that conditions at casting cupola
during demonstration test (melting temperature, blown air volume, blown air pressure,
and flue gas properties) were not different from those prior to the test. Analysis by the
foundry operators also concluded that supplying BIC to furnace did not affect the
performance, with no changes in the characteristics of the castings manufactured

(including mechanical properties and chemical composition).

2-4 Review of End-Use-Specification Standards for BIC

The results of evaluating the characteristics of the BIC indicated a strong positive
correlation between the physical properties (apparent density) and mechanical
properties (compressive strength). A strong correlation was also observed between the
maximum low-temperature and high-temperature compressive strengths, indicating the
potential for using a single parameter to evaluate suitability for use in high-temperature
gasification melting furnaces and casting cupola.

Based on these results, it was concluded that there is potential for using the
relationship between specific weight (apparent density) and strength as a basis for
categorizing BIC performance, with a specific proposal of setting lower limits of 1.1 for
specific weight and the coal coke value of 20MPa for low-temperature strength.
Consequently, matrices of specific weight and low-temperature strength and of specific
weight and high-temperature strength were produced as draft criteria for BIC
performance categorization.

It should be noted, however, that past testing data has found that BIC formed from
certain feedstocks produces different correlations to those described above, meaning

that more analytical data needs to be collected for mixes of different feedstocks.

2-5 Business Model Study

To consider the business models for commercialization, draft models were developed



for four different cases: [1] Production of the BIC for gasification melting furnaces that
was used in the Yahaba trial, [2] Production of BIC for gasification melting furnaces in
new areas (western Japan), [3] Production of BIC at facilities constructed alongside new
general waste disposal facilities that use gasification melting furnaces for incineration,
and [4] Ongoing production at the trial site of BIC for gasification melting furnaces and
for casting cupola used for automotive castings. These were then assessed for viability
and other considerations.

Of the four models, an in-depth study was made of case [4], which was deemed the
most viable in practice. Business viability was assessed by means of a profit and loss
analysis for the next 10 years, which found that the business would become profitable in
year 8. Among the challenges for commercialization, it was also identified that different
types of BIC would need to be produced for casting cupola and gasification melting
furnaces respectively, and that, to improve profitability, measures would be needed for
acquiring new cupola furnace customers and for plant upscaling. A calculation of the
associated reduction in CO2 emissions found that emissions would be reduced by 3.98

ton/day, equating to 1,194 ton/year.

3. Formation of Study Group to Consider Technology Development

To ensure the smooth operation of the project and that the knowledge acquired by
study groups would be incorporated into operations in a timely manner, a study group
was set up to consider technology development. The group held two meetings in total,

one in Tokyo and another at Kitakami in Iwate Prefecture.

4. Meetings with Partners
Meetings between JCOAL and the project partners (Nihon Koken and Kindai
University) were held as needed (in Tokyo and Kuroishi City) during the course of the

project to ensure steady progress with close coordination between everyone involved.
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BOHIENPKE L, ROT30%EM. 50%%EM L 727,

AEERAE L2 BEE (% 60%., /N—7 30%., U I OHEVFE10%) 128
UNTIR, 40% 76 D 5 23 e b &R RS B <L 50% F TR L 7256 1T,
FOGKERIOARZIZ L0 PJEHE DK LIHEE &AM LTLES 2 &
Dbhhole, B, ZNHOMEMITIH EFTHARIRELEFEHSO LD TH
0. FEHEENEDSBICIE, ZnHEmLEETS L0 L Bbhd,

#2-11 ZJ5EBIC OFELESRICRBIT 2HEEEEE X E
g HEBEHEYM HIrHRE ESHE&* aXMHIEER

[KWhi-BIC]  [KWh/t-BIC] [A/t-BIC] [F/t-BIC]

W 262.1 - 3,994 -
30%ocut 179.8 82.3 2,740 1,254
40%cut 135.8 126.3 2,070 1,924
50%cut 165.1 97.0 2,516 1,478

X1BICEIWETODICELBEEOENE (FMNELYATLEEFZRAOEREIEES)
X2 HELBNHROBEENSTIVNEHEHNE15.24HKWhEYEH

A . REEEICWNT T & MR R

B SR 30~40% FaiE DS TIFHEHIE IR ZE L TWZb DD 50%
RO SR TIE, PEHEN O/N S RFRAFEIZAE LT TWD Z & anh, BER
M ORI X > THEEHEIROE BN X 2 EEEN L VEE IR D EEbR
Do LTeho T, 50%EMadMt CHEGERIEZIT O ICh > TE, LLTFD 2 &
DVEFMNTHLH EF R D,

B NEOEN DIV g GEnZIENWZ EREELYY) THD

B FOEHEIR 2R E S D (FEIO KDY EE) K OB OB A Z W3 5)

@A AR T ORI 5L
2- 4\ AT ACIEREARE (LUT . 7 A EEamir) o fF P X 2 s
T IFTEN D —IRBEETEY AR 2 — 7 AN SN D, REYE O LB T,
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KRG DT, IR OB ENHELITT 5, BEEM R ORFEIERSE & K3 1E, #
ASNTcART—T7 AL L HICERFNZ TEI NN 6 FREL, P FEIC
BET 5, FFE T, 2—27 2ARERENER S, EPALLAG S
MEEZERIZED AR —7 ARNRBEL . Z OBRBEEVCTIK 3 AR S,
RRA Z 7 & U C i 0 2 DI R S5 JF N D BEFEDfE 12 >
TR LT TR T A 1X, TARF R B D IRIRBEE CRAeRNET 5, EA
PRBE LT AL, ARA 7 CEARIN S F, HET AR~ EON S,

IR RO AR 2 — 7 ATIREHR T ATHD CO2 ZEKT D
D, NAF~AHKO BIC T—HZEHR LT 5 Z ENAIEETH D,

Rk 31 X, (2) OFEMESN ORGEIC TS L 7= &l i BIC
EERAL, Ak —27 AHEERK 10% T, 5 HEOBEELR 2170, il
3% BIC DAk 22— 7 ZAREEMEICE T 2 FEiE 21T o 7=,

ZNAFTRX
\ 4

REY

ARIA—IOR

Al PR TE
AR

AR5 A3)L

X 2-4 77 ALiAmEE RS

T BRANLEE OGN

ARIFEAERIE T 5 25 F IR AN O B A LR Al E LR i % Tk, Lk
BIC #HaT 27D DRANEE ZLENOLRIIBE I L7720, Tk 29
FERE\CHIE ., TS 2 320 L 7=, ®IZ BIC Z AOE IHMbIZET, o7 hT v
7 BTG LTz BIC 52 AR OUGE DS S 41T 5, ARER D 32 O BRI,
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IO UGERE TN IERICEET S 2 L 2R LT,

WoRk 29 AEFEICFE G L - s TEONE A, X 2-51T7R7,

MEEEDNL[E A AT TS LT, BICOZANKEE Ot 05 12t ZHIL
Teo Fiz, AIBEEORREZET 52 LT, HOEAIER LT, THED
O OEELZX 2-6 12777, ZNUHOTHEOFRER, ZhETOEKEHEH
L7 ar Ny bR AIET TR0t X T v T v I b OER:
BN WD Bl FIEN R RE L 7o T2,

BIC R v /N TFEOMGEEDOIIRZ LT L, AN E LK LI, £7=, BIC
By NTENS ) v Dkl Lic, e ORIRER L /) v IRiEHRDO T E%
X 2- 7127 F, 2D D THEORER, BIC OPAZEZEINT 5 Z &3 FHE & 72
S TW5,

(RO &R K]
2) o] EhEE
2 4 Ty 7 mALO
1F | 2= e [(BREHK]
{ : 1) [REEEE
alka 9—12t
1ZA (10t5>7
= A A HE)
[FAZE Xt %]
Ny 3) MIREE
A (FEZEEHLK)
BIF 4) JIhRE

X 2-5 Rk 29 4EFEDPEAEB O THENE
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2-7 LHFHOMAGHE L BIC & > S FHE

A . PHET 5 mElEE BIC ORIk
T AU BRI U 72w BE BIC otk A, & 2- 12 1ITFE T
BB L, R 27~29 HEE T T D AMEIERIFE CORBRIZBWT, £
JFCEF BIC O ADBICENM L7=THE N LHFE L, R LD TH D, Bl
BEBIC IZ 2O DHEREATR - L TWA T2 AR T — 7 A BB TR
BAFRECH D EHEE LT,
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(7)) ik

BIC "R EZRFLIEEEF THICEEL TCAHRZ—Z 252K
BRI 272020, BEYRE R COMBIC X 2355 o Bk E2 3 5
O —EU EDOES (RER) DLETHDI, TNETOMAND,
AP ICB W TCHB S EZRF L EEF AR — 7 A2 RB A
REZR A A~ ZABREHT . AR 30mm LV KEWHLDOTHD Z &M
o Tnbd, KR THWS BIC IZER 100mm, £ & 50mm 7> 5
70mm TH Y, ZOKRMEEZR L TV,
() EE

BIC "R ERFLIEEEF FTHICEZEL TCAHKRZ—Z 252K
BRI D70l2id, E9NCEEMEZR T T2 L9, 1RFR—EL
FOEEEZFSOZILEBDMLETHL, ZHETOMENG, T ALIERM
JFIZBWTHE S ZRFEFLEETE AR T —7 A ZRBAREARNA A
<~ ABREHI. 1 EHZ0 OEEN 2008 LYV RKRENVLDOTHDZ &N
bhnoTnd, KB THWS BICIXZ 1 fE&H7-1 430g 7»5 610g T
b, ZOFREELHTZ LTV,
(V) W E

BIC B EHEWE Z@im T 5 HICHAE L T/hE< s & B FEICE
ETAORNCHEINDZ &IZRD, BICIEH-Y OKBEEEEND
BHT2RBEEIL. CoRBELSSTSEMBEERFES, FRk 27~29
FEORBRERMICBW T, xR ABEEOHHM (1.15~1.30g/cm?)
D 2 JF L BIC (2 DWW T AR 2 F 0 L 72 /5 2% #E N o 2 50k BIC
FWThbaARKa— 7 2AZBAEEMTERTE LI LR DN T
%, ABRTHW D E#EEE BIC O RS EIX 1.15g/cm® TH Y, fL
BEZ 7= LTz,
(T) EEE

R EIC R L2 BIC I EP AL Shi-mBEEZELIT L vk
BELREAAT B, —EULORBEELZF SO EBXMLETHDL, ZNET
DS A AEBEBFICB W TAKR I — 7 A 2RI RE/R N A 4
~ ABREHI RAL R BVE N 13MI/kg KW REWHLDTH D Z &b
S>TW5b, KRB THWD BIC I3/ 16 Ml/kg TH YV . Z O 5M % i
7= LT\,
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3% 2- 12 7 AABEEEEFRH SLEERN T BIC MR

@ 100 X 50~70 mm BEZE > 30mm

Ea 430~610¢g >200¢g (@)
REFE (ESE4ER) 1.15 g/cm? > 1.15g/cm3 * O
HRE LHV = 16 MJ/kg LHV > 13MJ/kg O
FZ L& EDP?

Rl - DI%i5 > 90 % -
CO2R itk EE CSR(+3mm) < 50%

(A—JARYFEERE)
X AAAI—YRICRELMIBELTH2OEERRELITHE

7. FEFERRBRG I O E
FEIFEBR O M 2 . AU ERR O P T 5 5 R SR X B e
FA L L, MO ZAMBEEH A DD Z ERRNEL IITKRE LT,
%5Hﬁ@%ﬁ\%E@%Bméﬁﬁz~&XR§%ﬂ&Lfﬁ%bpa
a— 7 ZHEERR 10% OME & THE L, mdidiE BIC oA K= —27 A
%@ﬂ%@%E&UWE%LJmS&ALt;E K DI AERRIF O HE
L OREOHRE K OEI S ~ORL S k5 NT 3 25 & LT,
BIC #& AIZ X % 7 A LIEEIF ~ DB L e+ 5720, BIC BAHT (BH
JLHE12 A 2 H~6 H) ., BIC & A (BFIoLiE 12 H 9 H~14 H) . BIC #& A%
(BFoCH 12 A 16 H~18 H) @ 3 WM NT, LLTFTOHENT A —X
DE=ZY T &AToTc, £lo, %iBT 5 BIC # ARHZA U7 figHas N o
BIC PFHZEXIH & LC, @243 A 12~19 HOHMEIZHB W T, BIC DA
St D FE b ORGSR OB R O % L7z,
o RTVIREE, HEBIRM
s ARIA—V A, NAFa—r A&
o ZTHUHE
o EWOIEEE
o PRI E
o E-RIPOWME
o KERH AURSE
o HEH AMEIR
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F o, Rk 27~29 HEEEIC S G L 7R BR OBRIZ X, T ALEERE A — 1 D
HIRE N HEEE L, BIC BADEEEZIT-> T =Dkt L, AENE, T AL
@A T o BIC OIEFEFI A gz, EHEEFOBZERKT CTERMT 5 & & L,
k2 TIVRAEOBITITERIC T A — B DIRHLEZ T D Eis iR & Uiz,

T, SERERER O EE

SFICE 12 H 9 BSOS FITE 12 A 14 HETo 5 HIE oMM ¢l
% BIC Z Ak — 27 AUERBRELE LTEEA L, ik a—27 AHIEERK 10%
DRI CTHEL, mlflE BIC OfA R 2 — 7 ARIRMEREZ MERd LT,

e BdE BIC # AWIRIRT (5FociE 12 H 2 BH~6 H) ., mdfdiE BIC A
M (FRociE 12 H 9 H~14 ) KUE#EEE BIC A% (BT 12
A 16 H~18 H) D 3 HIMNIZEBW T, Bl U723 RT A — X O A2470),
RERERNLONR -T2 L6 miEilE BIC OB AIZ X DF~DF
BT LA O EHERI SN D,

L LZRR 5, 5 BMORBRBIEIZE VT BIC Z AEIZ T, BIC DEAZED
BEEIRAE L, MASHEOEENLEII o722 &b, BIC DZEM
fEAGICIE, BIC OB AR BICIZXLDARI—27 AOHIEE) (I2X> THERA
FMEOEFENRIE, BB ELRD T ENRB I NI,

3 A 12~19 HOHRENIZ BIC DFAZE N T 7 ~DOXSRORGEHE L THRA
KO EEL 2T > 7oA R, BIC OPAZESEEE MR S D Z L 2R & 7z
HOD, 1 AREOEGERIC X RN/ ETH D,

F. T —Z T
i BdiE BIC oMK & ERERER TR L 727 —Z gt L. mid BIC @
IR — 7 ARERN RO AAT > =
AR R 2T 212H 720, BICHiHE, Ak =a—7 AHERB LW
fARaA—7 AERREU T EERZ L, IS OEEL AWTT — X fifir 17
77,
BIC fif =& = B/Co x 100 (Wt%)
FRa— 7 AHER = (Co—C)/Co x 100 (wt%)
f[Ra— 7 AEHR = (Co—C)/B x 100 (Wt%)

ZIZT, Co lIN—ALKM (ARaT—7 ADBRIZ L D) TR 54K
a— 7 AN (kg/t-Z #), CIIARRER T OF R 22— 7 AJFHNL (kg/t-ZH),
B (3G ER T D BIC JFUEAL (kg/t-Z ) &2,

X 2- 8 {2 BIC i & ik 2 — 7 AR OBRE R T, KHIZIIREK
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OHEGEREM CRIYE U722 50k BIC & T 572010, msflE BIC O1Eh
(2, FERR 29 FEFE DS L 7= iR T — & &b CTHE#E L T\ 5 (BIC No.1,
2. 4, 5), ZJFE BIC DA R 3 — 27 ADRBR RN EMBEDOH IR — 7 A
ZHIE L 7256 2 P ICE R TR,

RS BIC 13, SIAAEOR EICT oy FEND Z EnD ., SElEED
FRa— 7 A REERETH D EFHMITX 5, TRk 29 FEORBRFE R %5
HTELTH & ARa—7 AFNIRERIL, BIC 2 80% LA T O fEmkiZF
TIZ. BIC fEHRICITIT LA L TN L 7=, BIC i F =2 80% % iR % 2 fHiEk
TIL, BIC fEHZEZ IS TH AR T — 7 ZAHEERITFE SN L e n-o 72
23, BIC {3 110% T T RME 51%ICBIEE Lz, BT — & 1345
BEOR EICTay FEND I LD BEREE K OVEEEE L7z BIC XV
TNLEMPABED IR — 7 AERBEARETH D LT 5,

[ 2- 9|2 BIC i & Ak a— 7 ABWBEOREGE =T, e g
FMAEZLZRTHELKPICERTRT, ZORL S, miEihE BIC 1L
BEREOAR I —7 A2 BEBRAETHD EFTMT D2 ENTE, Ak 29
EERREZED 2R THD L BIC A% 80%LL F O Tk, Ml &
BEOAKR—7 A& E# L, BIC 3 80% % 2 5 2 DVE R NME T
THEMICH D EFMETE D,

* INT—5(F16h—-5day, KZ—1E5-10dayD MBI D EH{ERT .

60
o | 253
" B
gé‘ﬁlo - o
1= o 2
z?mg ,/"
K 90 | §/ o BIC H3&
RN
| S0 | 4 * BC No.l
BN ;// e BIC No.2
2 O
ilé 'O 10 F f%/ ® BIC No.4
9 ‘)%§ BIC No.5

o

0 20 40 o0 80 100 120 140

NAAA—DRFERZE
B/Co X 100 [wt%]
4 2-8 BICIZX DAk — 27 ADOHHZE

51



100

80
BE,%GO (- %, . sEns
ﬁ‘é4ﬂ [cBCEE| ¢t o,
na * BIC No.1
KT ¢ BIC No.2
g S 20 | =BIC Nod

- » BIC No.5

0 A . .

0 20 40 60 80 100 120 140

INAFIA—DAERE
B/Co X 100 [wt%]

1 2-9 BICIZ & DAk =1 —2 A DEHR

T, SRR O
SRR T 1 OIBHIEIRIC T SR BIC & A LT 2 210 K B 8
RNT L BT LT

GBIC #E IO F & 8
7. ZJEEF BIC OROESAFOMESLIZ AT 7o B BHSE

SKREHE I T & DA IRARE T T 12-4 45 T 26PN (BK RS T 1)
D JED MR CIEEFTRETd D31 A~ AFEHZOWT, Zh b2 BEIES L
T E— U BEEERE L, ENENORIESRMEOMANLE BEY L L, BIC #tH
RIER AR 2 VT, B O SRR, INBVEE, BB DT XA —Z ZiE -
TRAIEZAITV, BIC OMR (7B, A&, m - AHERERE) 4
L7,
(77) BIC #tR! Ry % i oD i

BIC fit R BLE R I DT ZHUBHIRHE L, M7 BE S 3% E % Al
REIZT D72, TroOMREBIN & OFRE Elx & 9206 L 7=,

WSS SR O R IR EE I A FTRRIC T 5 720, TER DEVRMEE R D

BRE—ZICkamBERIcy 0 Bz 7,
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B A ROR SR OIREE T ZAIRRICT A 728, Al & &2 e
IR ERR E DS AT f£/~/7/2%néﬁifﬁ/ufio
(1) 2k BIC Ot ESME
i 2 DL B BIC DRLGESRMT 2 M D720, MEVERE (180 CZEZ~—2
(22 /NZ— B . MIEARERE] (1400 BD A R— R (2 2 /XZ — BN . HH]
REfE (2100 B2 _— R |2 1 XZ =B ZFAA b TEEE BIC 23
ELTz, FEREEDOZASME LTHE 12 U EORBNEE LN b,
BELANNHE = NZOWTHE 12 M2 E St 2 R L, R EF
I 2 %] 2- 10 127~

SKE IEARE kS
6%
STEP1 8%  |x o |x .
oo 170°C 16007
12%
EHUTILOLERE
EAEQRBEORED
EKE InEsEE o EEERE
150°C 1200%)
STEP2 | sreproi| X[ 170c  |*[ 14008
180°C 1600F)
EHUTILOLERE
MEBEERUVEBOEZDMHZ

X 2-10 250 BIC O EFIAE

(7) 2k BIC O ERS H
K 2- 1312/ NA A~ AR O BN — o e ONRA /X2 — 2 No.1 - 29

D7t 29 1Y ORIERE R ERT,

L, BT OB IARIE 278 U, AR TIN5 - 72,
—J5. BAEIL BIC IR T& 5 b O OHM TiLE L ED BIC A3 p K #
Thoto, TNHHEMTEILED BIC 23R #2 FEHI B W T H )R
BEERATHZEICED, E 12 EE2-3 BIC Z28&mEETH L Z &
e LT,
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#2-13 2R BIC ORMERF
LE1 20 EEE-TELES Y

No [RAHE AL

BKE%] | MBUREFPC] | INEEERIFRY
1 |#7%90%. BEEFK10% 8~10 180~200 | 1550~1800
2 |#07%80%. ¥E20% 6~12 160~200 | 1300~1800
3 |#I5%80%. BEEIFK20% 10~12 160~200 | 1550~1800
4 |#%20%. /\—%50%. & E10%. FEEIK20% 8~12 160~200 | 1300~1800
5 |FEEE15%. /N\—755%. A E10%. BEER20% 8~12 160~200 | 1300~1800
6 |fEEE20%. /\—%80% 8~12 160~200 | 1300~1800
7 |FEE20%. BEEIER80% 6~12 160~200 | 1300~1800
8 |/\—%20%. BEEK80% 6~12 160~200 | 1300~1800
9 [MWF%70%. BEEFK10%. BI%E4%20% 8 200 1300~1800
10 [#95%50%. /3—220% . WHFE5%. BEER5%. BIE+%20% 8~12 180~200 | 1300~1800
11 |#%15%. /3—730%. & E10%. EEFK15%. BEI%30% 6~12 160~200 | 1300~1800
12 [FEZE10%, /\—235% . W /E5%. REK15%. WEHI5% 8~12 160~200 | 1300~1800
13 [#5% 8 200 1800
14 |féE 12 160~200 | 1300~1800
15 [#% B TIXRE N EE
16 [/\—2 8~12 180~200 | 1550~1800
17 | BB WFhOEHTHLEEI2ZTH-
18 |BE&E K 6~12 160~200 | 1300~1800
19 [BEH 10~12 200 1550~1800
20 |B%70%. /\—225% . BEER5% 12 170~190 | 1400~1600
21 [/3—%50%. BEEK50% 12 150~190 | 1200~1600
22 |F7%60%. /\—010%. BERIR10%. B ER20% 8~12 170~190 | 1200~1400
93 gggj@f‘égsfz% IN—%20%., BHB5%. 12 170~190 1600
24 | BF%70%. /\—210%. BEEK20% 8~12 170~190 1600
25 |2 (£7%100% 6~10 160~170 | 1200~1600
26 | K=E5%100% 8~12 190 1400~1600
27 |#3%60%. /3—920%. Z(£7%20% 12 190 1400~1600
28 |#F7%60%. /\—220% . K=E7%20% 10~12 170~190 | 1400~1600
29 |/\—30%. BEHEFR30%. ZI1£7%20%. KE5%20% 10~12 170~190 | 1400~1600
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A . 250k BIC O Sk HAir O #e ST 1A 7= B B S
(77) BIC A% S 3 i O FE R [ OV Fld O MFIE
SRR 27 AEFE ISR IR 12-4 (BEF55 — T3 HN) 1< BIC #
RIRLER A CERSHES) 2.4 N /B) LORTLEERR i — AR E L, S0
FRHE R A% C A28 4R 1 A 12 B X0 ZJFCEFBIC i ilih A BRAA LT,
(i) ZJEFBIC O B MR
T ZACEERF C O BIC 52 AR, T A ORI D N R v 7 % [
WBIZTD72DICE S 5~Tem, AR — 27 AZAEFEMTERT L7201
E 12 UL EICT 50N H Y . BIC OMIREFER LR 5, fiERMfE%
R L Cst o i A FE i L7z,
(i) BIC Hak i O #RE LA
AW DOEREERERIL 5 0 00~22 : 00 D 17 B A2 f=0E L U, BRI ERR 28 4
1 H 25 A~2 H 12 HOHIMIZL 24 Kefff#EZ2170, 3 A LIBRIX 5:00~20 :
00 D 15 FFfH#RE L LT,
(iii) BAHRIE (2 I 1T D L BIC OJFEEH & DIEE
M BEAE TN TRAET 234 A~ ZAFELO N, s, HE& OEME T
LA CRENET 200K TH Y | A FHIMIXE E R O K EIE ) K
ThHrI D, ZELTRKREICWERRETH 5k, FERERKL O SN—27
ZZEFENE L ORE L,
FHHGEHRIZ BT, B A ICB W TN 5O 2 EA N E WA, X
IS ZRPNIZ IS 1T 2 BRI IR R UL OIS #5N T BIC 23 PAZET DM
HoT-, Fi=. BIC HAHELERHIC L 2 3 ERE T2 SRR O LR O HE N
fEV, BIC OLEOK FAET 5 Z &2V L T2, BIC A RLER
IZ X DB R L TSR FOEEOFEEBE LY . LEOR EO7-HIZ
BER IR & . UGB SR O BRI ORI D 72 I 3N— 7 N —E &,
W IR S LIRS Z — 2 E L, ZFNEi 10 3o, 550 b
fE L7,
2y b1 Bk 40%, IR 40%., 7X—727 20%
2 k2 Bk 50%., K 25%., 7X—727 25%
2y b3 B 60%., BEEIK 20%., 2N—72 20%
2 b4 R 50%., BEFEIR 25%. /N—7 20%, finEE 5%
2y k5 B 70%., BEEIR 15%., 2S—727 15%

BETH
BETH
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B[]

Wi

<%

(iv) PRk 27 FFEEIZ I 1T 5 2R BIC Ol & UM fif F248
RERU RGO RIS SRS 2 X 2- 11 19, ARl fR3E R . fHtlhic 1 A
DO BIC#LEEZ 7y L7z, iEENErO R IFBELIELLIZATH
0. FHERELRSFA T F U RAFEROWNT NN TH S, 1 H 26 HiX, 24
RFERE 2 I RITNRFICAT o 72 2 & ¢, ERMRRIZIED 2.2 b 55D Z R0k}
BIC #HliECx7-, 2R ZME L CRIEEIIZSSENA LN D DI,
LT3 BB RERIERNTH -7,

B — ORI ORI K D REE R T

B LSRN O BIC PAZEIC X 2 L& sy

B LERE R D o g — R & D AR OB R O SR

2 b 1~4 OZEE BIC I2OW L, BER « 4500 X Br B i 3 k05~
FNEN 10 Fod ot L, BREERBRICE L 7=, 2 2- 14 1% 508 BIC @
HA T S48 2 g,

2.5

« 2455 il B BR F'Eﬁ=
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% 2-14 R 27 FE O LR BIC O Hife k&

ayk HEE | 2(k) [R¥HE R

1 1/22 10 WER40% . EEK40%., /N\—920%

2 2/2 10 WER50% ., BEK25%., /\—925%

3 2/9 6 F7%60% . FEEK20%. /\—520%
2/12 4
2/16 5

4 2/19 4 WEE50% . BEEIEK25%. /\—%4720% . FEZ5%
2/20 1

(1) ZJ50BF BIC OD3@AFEApE DR EE

BIC SAYBLERRHIZ T, Rk 27 FE O FUBHIEE 4, dfbER R L O
R RS RE ORAERE A & 2 T E L7ZIRE /3% — No.1~No.10 (Z
DU e Rl A S L 7,

F7-. Rk 27 FEEOHBETHRE L 2> T2 EmE KBD A F~ ZFR~D
xfhis & U C g A R LT,

() FEARAET) D HE TR

Pk 28 4RO MR OEIRIZIB T, /A A~ AFUEL O HAECE VR
ANL7ZBRIC, i 1 FECII I TE R o 72720, Ea/KEONA F~
AR DOGEIT S XIETED L O, ML BIEA LT, R0 5H
X 2-12, K 2-13 1277,

R U2 R, A A~ AR OB A B 1IR3 5 728, LRI
HTHD80C—120C TR SEDL Z L &L, WElIER%x. Bho)R
BHARLE S 2 . 2 E0E BIC ORLE &3 L7,

2-12  HoJE% No.2
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X 2- 13 HoRRER ERA OB T

(i) PRk 28 RIS 2 3 DB

I HERAR [T 7~20 RFoD 13 R[] 2 A N EEs & U AFZE B DS EERO B,
R R OB N A B L 72, 20~6 WD 11 WS, A E#S & L. BIC MY
FEIEE O E & Uiz, Wk 28 4R 10 H 17 B —11 A 25 BIZHEED 720
126 :00—22:00 D 16 Fefi] &4 A NEEZ, 22 : 00—6 : 00 Z it AiEdx & L,
ANEEF ORI EOHEL X > T,

(iii) 2Rk 28 4EFEIZ 31T 2 2R BIC S o OV 7 24K

gk 28 A HE O R BLE R i D Bl FEAE A K 2- 15 1T T, No.1~3 12D
W, ZILEI 68~85 F, Nod~10 (2 O\ TIE, TNFh2~9 h %
B RLE L, AR TR 290 o DLk BIC % fliE L=,

1 A2 oREELK 2- 14 12733, BENCERF, il 1 B o BIC
ftEEAS 7oy ML, MEEN Yoo BITEREZEELEZATHY . B
R LRSFRA T F U A EOWT NN TH 5D,

No.l OB IEHEAEAL-Z LI2LY, LD No2, No.3 KW
No.10 O/ F —2 TIIEENAE EAX Y 72> TbH, Nos, 7 KD 8
[ CHRUEE D LT D D1, No.5 2k 5 JFUEHE TS & /8 b
THEEICTH D70, ORI EZE L2720 Th 5D, No.9 LIS
BEEN 1.3 M URRETH D DI, BIC BAMED ©° 2~ o DUl O EEFEIC
0 BTORBEIC TEMEUR 2 THE G2 20 < Shiz -
HThHD,

BE L7-2JF BIC D9 b, 51237 b Z2FFRBROD 7= 8 F IR RS
& B B ACER R 72— W BESED AL PRt 5%~k U 7=, i fr A8 & 2% 2- 16
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58



F2-15 Rk 28 - o iR ik A i oD 5 SRR

No [ itE (k] E#f [b]
1 |$9%R60%. /\—420%. FEEIFR20% 70 85.0
2 |BEET0%. 1N\—420%. BEEIEK10% 70 68.0
3 |#ERT0%. /\—%525%., BEEKR5% 70 84.3
4 |BIFK50%. /3—20%, <Y 5%. BEEKS%. FERK20% 10 9.6
5 |/3—950%. BEHEK50% 10 90
6 [#R60%. /3—210%. BEEER10%. BIE#£20% 10 93
7 |FEE10%. /A—235%. E#<F 5%, EEK15%. 5 E%35% 10 4.8
8 |HEE15%. /3—755%. E#<F10%. EHEK20% 10 21
9 gj&*qggé@%s% 2%, /3—220% ., BM<T 5%, BEEK 10 89
10 |8#R70%. /3 —410%. FEEIFR20% 10 99
ast 280 290.9
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#2-16 gk 28 £ E DL FEF BIC O Hifif £k

BIC No.1 BIC No.2 BIC No.3
WMAB |#RAE kel WAB |[#RAE kel WMABR |[#RAE [ke]
7/25 12,095 9/21 12,560 10/21 7,970
7/30 12,015 9/26 12,540 10/29 12,560
8/5 12,035 10/4 12,420 11/3 12,465
8/12 12,520 10/8 12,890 11/12 12,370
8/17 13,080 10/17 12,460 11/16 12,570
8/23 13,045 10/21 5,210 11/22 12,650
8/29 10,720 - - 11/24 13,235
5t 85,510 5t 68,080 £t 83,820

(V) ZJEEBIC OlFEARE K OFE DA NMEO R
(i) ¥k 29 Er“ BT 5L R BIC O #LE K& O 3248

R RLERRARIZ T, PRk 28 AL D RUBHINAE JEiE . i SIE RS 5L & Ot
TSR 1r0>nft1’léf*%%ﬁ*ixf RE LTIRA/NZ — 20T K 29
F4 71 HMD 12 A 22 BICHT CHEpe sz £l L7z, PRk 29 FED
Z 5k BIC & g 4 2 2- 17 1T 7

No.1~3 [ZY O HEE 100 bkt L, ZNFN 123 b, 77 o,
100 b HE U772, Nod, SIZFHHEE 40 b izxt L, FHEGE Y ZHE4 40
kB U 7o, SRR 29 4R D JEUEF BIC O RGBT E 340 o b 72 |
FHEE AT LT,

BLERR OB, 7~20 FFD 13 FEf 26 Ni#Els & L, (EZEE D RO
o, Wl O AN ZAT . B RO NEREE K OV ) O 3\ H2E 55 O JFE}

ZAREL L, 20~7 BED 11 B I3 A SEls TRV ERLEEE O A BE & LT,
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3% 2-17 ARk 29 A FE DR R AL B

R
T
N)
e
i3
A
B

w | BR | sy | mEE | TPERR an | nmE | wm
| (%) (%) (%) (%) (%) (k) (k)
1 %970 %925 #5 - 100 #3100 123
2 970 #9320 910 — 100 #9100 77
3 #4960 #4925 #915 —_ 100 #9100 100

4 $950 £935 #9515 — 100
5 = %50 | #3530 %20 100 | 40 3
it #3340 340

KB < RBEE. SERL MR L

AmoRERE2 X 2- 151277, BElCERER, #iEiz 1 B o BIC #i&
B2 7oy bz, MEENRY oo BIERAELELZBTHY . FHEK
ELRSFA T T URFERONT NN TH S,

IR ORI OBELE 2 2 ORHLBEREER OMERIC LV, 1 BHT7- 0 OJF
EHASRLE I L7272, No.l OBELGEHIRIZ YLV BIC 0EENHE
ERVIT/ o TWD, No.5 ORGEHIAIZ T BIC ORUEENHA LTS
DX, No.5 AT 2 FUEHERICHER N G ENTE LT, 2 THRMEE R
B CH D720, FRFRRICHRZ2E L2720 Th D, 10 HUBRIIHK RN %
JEUEF BIC o> 8Ly IR A O St o 12 L 0 | BIC 0B &3 Iz N L
TW5h,
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(il) FEFERBRIE~DZLFE BIC O

BE L 7-2 58 BIC © 9 5, 243 b v Zm RGN RT O B 2V
mbE s R R LR i 5%~ £72 67.4 b EFEA — D 2thicENTE
FUligs U7z, SRR 29 AREIR, FHEEEZ RELA TIERO 7 Lary Ry 7
K DRI 2 T3 7 Wik b 5k U 7z, e 558 & 2% 2- 19~%% 2- 21 12,

EIIALOFEF 2 2- 16 IZFNFRT,

#2-18 ZJFEFBIC O ABIERMF ~OHi3EkE (7L a sy 7))

iiangE! R b e A ML )

7/29 12.5 8/26 12.2
8/3 12.4 8/30 12.1
8/8 12.6 9/2 12.8
8/12 12.4 9/6 11.9
8/16 12.4 10/23 7.7
8/21 12.1
AFF 1311 b
#2-19 ZJFE BIC O 0 ALIERIFE~O HfFERE (/v 7)

W A PR b ] A WL S
10/17 10.5 11/22 6.1
10/27 8.7 11/24 8.1
11/1 9.4 11/28 6.2
11/6 9.0 12/1 6.1
11/10 7.1 12/5 6.6
11/14 7.0 12/8 5.1
11/17 6.1 12/12 6.8
11/20 55 12/15 4.1

ARF 1124 b
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e A PHIE S o]
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ARt 274 v
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e H WREHEL R ]
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&7t 400 b
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FE#)TIT o T X 7ML VRS TR O B 8k 2 Gk L7z,
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BUEHar_XYofEz##) S5 2 L TR OB R O Kb 217
ST,

B RGEREO BEL
> HilEHE No.1, No.2 OELEHLx
2 FEDO R OBLE 2 ik 28 FREE TOV Y — AJ|ENH /3T L L
BEICAET L, ZRETOYY —XDOEE Tk, #1588 No.l. No.2
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> JFREHEAEE S O5# b

JFURHTREAE 21X, Jox, IFREMNTO T Y v UBEIED T2 O E
Mo TND DD, FNDOFEEZHET 2 £ TomnLE<, ir
BB AT DRICTFEN TR L T,

B4 2- 19 (R" K 912, IR O EICHBE L I 1T 5 2 &
TN EZ R > 7o, ETATEMONEZGID L, 727 U v
Waikd 2 & T, SO ORFREE N O & OO F 2 X -
776

R AR

FOMEEZEAR /T Uha AT —
AN bhavRF— Ry —EL
; BB (aTR)
(SR B AR5

X 2- 19 JFURHITREFE D i

B RLEREOE =R Xl
BIC &2 31T 2 R TREDOITIHE EOHIMO 72012, #F i E
Ml CEE AT D WS & R R CRER T 2 700 MR sERs &8
AL, FLEHE No.2 ICHEke L7, FUsRERs & 1X] 2- 20 12”7,
FUGRBRIE 25 D BRBEEN & R No .2 ([ZHEE 5 2 & C. oMt No.2 »
1 B O &5 60L 258 S 7,
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2-20 BIERBERs (F2 : BRBEER. A« VRS

V. ZJEEF BIC O & BOEHA O fESLIZ AT 7= B i BA g
250 BIC FH¥EORFMEOSEL HIY & L, BIC O #L%E 0 Rl R o fc i
bt BEDHROM L) OMIEEIT->7-, AEB OMFNL, Fhk 29 £5 (5
AEHN : KRR T) X 0 B4A L. BIC ORLERR] 2 1Sk I T 50% 58409
52 EDAEROFEN LS TRE L BIC ORALTOARa—7 2D
BB TN OWTHEEZ 1T > 72 CERR 31 EEEDEBENE),
(7) ZJEF BIC O RESA: 25% FHifE O MFE
Wk 29 AEEEIC THEM L7z, Wk 70%., 2N—7 25%. BEEE 5% D)
BHE R TR RERAN MR « K 25%) OMRREEIT > T fE R % LA
TIZREd, ZJEE BIC ORLERMEMEICH 20 | INEGAE K OVEHE IR
DFMFZ2 P L, Bl Uiz BIC OMIR & OBLER R O FHE 12 X 2 21T
DWTHER LTz,
() JEMAREE OFEE
BIC AAE D JFEHZE A~FIA~BIC £ TO B A b VEMER OFT
HFR] 2, X 2-21 12789, BIC ORLERFE 2R LT 512470, &
B2 b CEED THA] TRICOWT, BEREMED 61.5 D 12~
35 FORREEAANE L. RO A~INEA~ G HI~PEH £ TO A G0 Rl s
M4 8.5~25% %A b L, i idis 4 Fh L 7=,
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Temperature['C)

A2 | | FREE 2N | | R 2R
#R it -] BUIE

4.5%) | FRHEA | 13.09) 5.7%) 5.0 Ty seih
:}Eﬁﬁt! 2 BREEE D1 1 2)L O Eh{EBFfE] J::F
EEEZ}\‘ E*qf#ﬁﬂérﬂj . 45*_’9 ~ Eﬁﬁ L

008 g | 12 59.08 119058 | FGReo 2k |, anp
A 2k FF

B -
19.09) 59.0%) 6.8%)

[X] 2-21 BIC %D 1 YA 7 LV OEMERFE (BEk% E)

(i) JNEN - I EISA O FREE
TN« IS OE A 2- 22 1R T, EiMloe —2 Q%@
RFDFXEIRE DFI+20C L L, Fifllo e —#@% OFF & L7, 723,
A OFF IC L7- b — 2 QDINEX |2 kmfi,ﬂl%ﬁﬂﬁfﬁ

WERIRT 5 Z & T, E—FX O OISEHEZRHND BIC DIEEIZ L DK
140°C &R L TUW =,

BRICKRE AHAhEE
E—4—0 E—42—Q KHTrirvk

o 8888 %

[X] 2-22  BIC = BLE RF O INER « i ENSR: O3

(iii) & RF [ EE O S CHbE L 72 278 BIC OPRIR
KRG MRS I TR &7z BIC I22WW T, fEkRGMED b o
& LN B EE K OV TR i 2 b L, RS IRE R 4EHE 12 X 5 BIC 1
h«@{méﬁﬁbtoﬁzzz . B HERE o BIC OPER A, X
2-23 1 m%mﬁﬁoﬁﬁﬁ%k%ﬁf&ﬁ&@ﬁ%%ﬁ@%%%T
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To WTNOERMIZENTY, REREBICIZZERIIR R o7z,
RPN WP O RIER DIV TS 1.20g/em’ T OE 27 Lz,
F7-. BREMHREICE L T, WTFhoLEICBE T BAEE L 72
DAR T — 7 ADOEEMERE 20MPa % E[F 5 Z &R biho Tz,

PLEDOFER IV AR 2 85 SR h 0 61.5F0702 6 26.5 FUIZFIHE L .
BLERE &2 25% ML L 72 SR Ic BV T RENE E K OV 8 E e 5l
EHEFFCE D2 RNbhota,

#2-22 BICHRIR (REMEE, EfRE) ~ORGERH O

B 5
B

BICHHMiR
MABR | 170 | 220 | 220 | 220 | 220 | 220 | 220
Sl | 615 | 615 | 49.5 | 385 | 355 | 325 | 265
@) | (1530) | (1530) | (1400) | (1270) | (1240) | (1200) | (1140)
mAEl - | - |85% | 17% | 19% | 21% | 25%
REEE
ey | 118 | 119 | 118 | 1.21 | 120 | 1.22 | 1.23
R | 386 | 49.4 | 505 | 497 | 540 | 583 | 523
- 1.25 60 1.25 = 6 i 60
§ F T o ®O =
= 12 ‘ 50 5 % 12 -s @ B 50 §
& m] # & o &
g 1.15 “® 40 % g 1.15 40 %
ﬁ i) ﬁ H
u 30 11 30
160 180 200 220 240 25 35 s 55 65
MR E(C) AR M)

| BRHUHER o EMHE |

B

] 2-23  NENEEE B OPIARRFE]) & SR 2 B K OV 510 BE 0D B AR

(iv) SE R EAE S & D2 KD
KBS M S THEE S 7= BIC 12 oW, RERR R EME I
X % BIC #&EI20 ) D T R )L F—~D

Ak
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O

WOV TRMIE L 7=,



BIC Atk 8 U ZIZ 38\ T . Bk o> Sy iy [l e oD 2 4 3t
LGl 23206 L, 1 B &H 720 o BIC fLEE L OO
BEMWR LT, TNENORERE, £2-23 1077,

OGRS 2 L2 G, TERRDERFE A~ — X 5k &t
LCI1HE&H 720 O BIC BIEEIZ 70 kg 725 89 kg & 27% 88 & 7p~ 7=,
F 72, BIClkg 7=V OE S EIFTN— AKMT 0.200kW/kg TH 5 DIZ
% U, RS EE S HE S TlE 0.175kWikg & 14% D8 = RV X —2h R
Aoz, e—2Q0ORERELY EH T, ©—X@% OFF
2L, A N OWIARFE Z ML L7 Z & THALEHT-V O BIC %
FETHOICET 2B ENHR S SN D,

#%2-23 BIC 0REE K VE T &

BHE | BICRLER |BICIEH -V DEHE
[kw/h] [kg/h] [kw/kg]
R — 25
(185°C) 14.0 70 0.200
SYSEJES
(220°C. 25%% | 15.6 89 0.175
fi&)

(1) IR BIC O BUERERE 50% B4E O i Er

SR 30 AEHEIL, R & LCH AMLIRRIE 2 400E L. BUERER % 59 50%
T L2 B e M~ i D S b % LT

BRI 240 SO%HTRE L 72 B ek A B5E T B 12012 BIC IS~
AEOBIMBE UGG 2 i L7z, iz, Ml EGERMFIC L 5 250 BIC OR{E
AT o1,

rdOE R IS (2 6 1) D RLE S OB A | (X 2- 24 1R, RG] AE
e DRLEZAF 1T, LU T O E THEhE L 7=,

Bty @E OBEIRE D+ 20°CICREL

B t—X©@% OFF X

B AR BB O b — 2 ORGERE & R (100~200°C) (CHE
B &R b OB A

B A E R R AT K D AR 2 A
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HAE 2L | | FREE 2R | | REFE 2R
%R 8 B

4.5%) | [REHEA | 10.09 5.09) 5.09) V2 |, -
W‘N:ERF BEED 1H 147 )L O ShiEsF s J:.T e
4.59h| TTIRE AT E 2 Bh{EB¥ ) :58.3F) ST
Pl sigie | | mngassm : asp LS Jaam
GO?J‘ }Ei,lgzl\:/ }ﬁﬁﬂﬁrﬂj .7.0?‘;’\ ::]Isg.silz = = =
Yl TR :21.07) 5183.8%) tﬂi‘ﬁfé"/ 4.8%)
AL 2 2 REFE 2
it a2
11.0% 7.0~21.08 g 57p

%] 2-24 BIC &M D 1 YA 7 )V OEMWERFRL] (RS 40~50%%54E)

Q) R ST OB B T 7 5 e

BETFR%A O BIC AT 4 568V % (12 ) 2 HT- 0 DER
HUERE ST 300kg/ Hx8 U &) THERR S, T X THO T U U X EREHR
st LC, BAF ot & i L 7=,
> WEL=y hDOFT—X KR 7 O ORI

BIC A DOK A N UVEMERE 21 LT 25, WEZ=y bO
T—HOHRELTETHETZ LX), AMO L —7 v 2K OHH
BRSOV OFREE 2 i L 7=,

B M o-—#HEWEOEE X, O THHEBER O & ol BB R
DEFEDOFRTE] KO@ W S EoEEENCY » B DR %
FNENHEL, FRHZOIZoWTIE, oz ZENOE R R
DEMELMHR L 2N ORHET 20 TH D, SEIOY—7 v A%
@ia‘%% L. AR PR OFHEE R Fb L, o8, UlEre 2

IR bue—r NEL BERET v T OMREN/ NI N, FTR
FFE R b oid, BIC OIGEZRN S OHHE SN —E TR, WIEK
%W%ﬁﬁ%@m@@ﬁz@&4 VT INETIRNZ EnD, A

RGN BITRANT D L LTz,

%EXF/%Q REMEHOEE A, X 2- 25 (2R 7, AAOEAE
PERDOFREM, HROBMENA BT L, FE R N OB EHE %
0 X GEORMETH D, 7272 L B 3% E W O FR R fE 0~4,000
T — XA LT L2 0DOFHEMTH > T, EEDREEEE
-3,000rpm ~+3,000rpm (2% LTS, KA R OEEERED 5 B,
[ SR NI ) O THRARTHEEE | 241,500 rpm  (FHEEME 3,000)
= +3,000 rpm (FAFEAE 4,000) &, [FeIE EFHEE)] KOV THAZIRH
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FE] %-1,500 rpm (FHEEAE 1,000) = -3,000rpm GREXME 0) (EhZh
REL., WET v 72X o7,

IINBERMAER % BIC AR~V U XEERFIICE L, £
DY A N CENEREM 2 MR8 L7 IR A 2 2- 24 TR T,

X 2-25 B A b o/ R E W

#22-24 BIC iRBME DK A b L BE D FTELIE K OV h 5
(R - plRR% 1-1)

SRR 1-1
FRFERI[FD] FHHELL [F)] R R
FEE A F A 5.53 5.07 0.46
FHEE A M TR 9.91 6.21 3.70
AL 2 ko EiE 18.67 11.45 7.22
A E 2 kR 12.89 9.13 3.76

> fHAE R R Ui e — % OR &N -

BIC R RF M 2 Fifffb L7-BRIC, Bid& L7z BIC OMRIRHMER: 2 5281
T 572D, MEATARICET 5 BIC ~OEE R (5E) BREE  —EI
TAVNBENRGH D, F2 T, ALY R P UM e — ¥ OREIRE &0tk
® 100°CH> 5 200°CE CTHIRATEE L T 5 X FHAE R b v D SEhmda R
[ZHEER LTV Dl b — Z O R EZHERD 120W 226 250W ([ZEE L
776

b — X REE 120W 5 250W (2N A2 H 7= 0 . GERELY 11T
TWEANR—RA b —F X A 7 CiX, BALEEY72 OBSIIREND A —
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T D—fEELLOFEEZ BB L TLEV., BUHTISHARNEETH D 2 &
MH, E—XOEEEETTHI L E L, ixDOe—% LOFHAY
A b et B~ D B T HiEOE E ERER, 1— ) v
E— X AATERATLHEE L, SOW B —% & 5 KEY fHiF, At
REH 250W & L7z,

S b — & OUGERTR OB X, TR L OMEERE . £ E 4K 2- 26
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LTCe—%DOA - YoEEMN, ROFIRICE 2R ERE DR EIT-
72EZA WTNORRBBICEWTY BAERE O 200°C E THIEATHE
ThHDZ L E2MER Lz, WEE —4 5 200°CIZ25EE L 7= BRO#/E %
NRRDFEE% | [42-28 1277,

AR G 0°C) 7205 200°C £ CTHAR T DT & 72 > TOFTERFREIEAY
503 CTH Y FIIEEITK 4°C/min & 725, HRERFICIT, SHEE—%
DETE DOIREICBIET 5 £ TOFTERH 25 E L T E L5
FHMERE D,

SIS Al SR

X 2-26 CLIERT% O —Z FEEOBNE X
(Uoid&Rl : AR—RAb—X%, &% I—h) vy oe—%)
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ihH

[X] 2-28 ¥ B — 4 200°CE|ZERF O Ea/E/ %V IE
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REWKBFTROBEAZRF L, HHKZBEHEBOKT 5> v 7 —HK
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BCH BAEF T2V TFhE U7z ek 27~29 45 O FaE BRI I
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BIC ORI Z GEH L TR 40~50% ki L 7= 556 O BRI,
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XDHZ L EMERE L,

BEVEE - £ —ZD200C., b —X@OFF, it —4% : 150°C
WATIARFHE : 21.0 7> (40%%54E) . 7.0 B> (50% Kiifd)
WHFAIE ) - 15MPa (HEHIE /7 RIZ VY 16.5MPa (248 B)

> 40%JEAE T3 1T D A ERE

AR SR T, BLIERFHE 40% 5554512 2T BIC ORIEEIT -T2,
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LA, HEIT1.24 LIEREFMO LD LRRE TH o7z,

> 50%HAE I D AR ERE

R R 40%EHEEIRIC S X | BITEO S R C T, BIERERT 50%5E
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> ZE L& Iz C
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L7z & 2 A, A0%FEHEOKIEICB T, il L7z BIC THRIGESRHN
ERECTE 72, MISHMNE BE LR CHEHICE L2 E 1138
15MPa &GRSR (B9 6~12MPa) L Lt#d 5 & @UVMETH 573, it
FaT 2 AR 2 U \2Hli L2 E S5 Z & Tl ERETH D
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HHEHIESI O EFMEARE < miRICBEOBIESME OB LY
JFOBHAIR) 128\ T, SRS T BIC MPAZET D EMRIMENTRIZ S
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- ERE 0 PR 3200g(H/NEROR 0.01g)
cfEHALT A Air, N2
LN Zei N5 bes  40m’/hour (7R > %) 6 A/hour 43)
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(a) KRIEURBERBRE B (b)  BRBEABREF O B BER
2-48  KRIURBERERGE OBEEL & BREERER I O [E R

[k BIC]
FEft SN2 BBRIA BIC OFUEHHEAL & (IRAL) FEVE 2 RT,

O 60%+FEH IR 20%+3— 27 20% (J-16)
KR #N G ; 4,232kcal/kg

OMEE 50%+/3—27 30%+ 1 > TOHEY 1 20% (BRAEE 150°C)
TIEENG: ; 4,139kcal/kg (HEEH)

OMEE 50%+/3—27 30%+ 1 > DY 1 20% (AR 180°C)
TIEENG: ; 4,139kcal/kg (HEEH)

OHEEME DRI (oI BRI, FERMHIZ IS )
W% 3,568 X 0.5+ /3—72 4,748 X0.3+4,651 0.2 keal/kg
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[ersse, By fiie ekt SR ]
PREE7R O ONCE R 21TV, AR CoOZBEOEWEBIEE Lo
a7, IROBREIFHX T CHEM L7,
- PITEEN A 900°C - 225 RITIBUN T, 60 57 A BEaER 2 F2 ki
- JITEEAA 900°C « ZEHRFPHKUTHB T, 60 5 MEV ) iRl & £ i
(J-16; % 60%+BEHIR 20%+/3—7 20%I1%FR<)

[X] 2- 49~ 2- 51 1%, HEENIHF 7 A > DNEK[EAT T TOBREEREBR D, R}
T A INEFRFRFK T OGRS O Z N F A EEICEE(LE R~ LT
W5, FREh, SEECOBRBERBN 2 HEE T 5 72 DICRERBGRFR TR LT
%

BRIE By ekl & Bz, PN AIRE &2 900°CIZHil4#E L7 kiemn 5k
Bkt F LRy B AKX — N TOBEIRIE TR Z1T - 72, sRBREER 1T,
E BN 0.2% % Tl 7= R R (G 5HIER 60 43) TRL TV 5,

EHZ HARBIERIC L 0 BRBERBRIC L 2 B B R IR [ B C O AR B BRI,
JRILL TR LT, B ARRENSHER ST 5, —F, BVt CORE
FHARERRECIX, IZIZBBD DL T L, B BRALIRIZIE SN TN 5D &
HIBr4 5,

100 I I I I I

TG [%]-Air
TG [%]-N2

80

=2}
o

Yield of Weight [ 96]
H
o

20

0 | | | | |
0 10 20 30 40 50 60

Elapsed Time [min]
2-49 [ 60%+BERIK 20%+/3—2 20%] BIC O
FHE o IR AL
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100 I I I I I
TG [%]-Air
TG [%]-N2
80 -
£
£ 60
2
(%}
=
S
- 40 -
2
>
20 - -
0 | | | | |
0 10 20 30 40 50 60

Elapsed Time [min]
2-50 DBk 50%+/3—2 30%+ U > T DOHED 3 20% (BRRE 150°C) ] BIC
O E RN R AL

100 I I I I I
TG [%]-Air
TG [%]-N2
80 -
3
£ 60
2
(%}
=
S
- 40 -
2
>
20 - -
0 | | | | |
0 10 20 30 40 50 60

Elapsed Time [min]
2-51  [BEE 50%+/3—72 30%+Y > ST OHEY 15 20% (FAEFE 180°C) ] BIC
DFEX} E EIR AL,
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VL EOFERD & RIE, By R BRAE R D 3 SOREBRIA L b, @RS At
RRALE T o BIC OJFE E TORIERBRERE 3~5 4> Tl fEXTEEIERD 80~
60% 7 BIC 735 > T D Al FL 0> B iiE A A LIS T ORI T ORBES 5-1%.
BRI 40~20%, BEERFERI20% 08B H5 L TWDL b0 EH#RIND, 20
FEREIV IFE= V=T U U T OMAZMAEDED Z EI2XD, @R AL
WRFCTO BIC OFGENMER TEZ2H0 LB 25,

F 2 AR T Tk, BARBREERBRAE R S . KBRS AR A T o8 B Ehikik
Be TN X DIRBERBE R DHEAD L KSEOMELZALTRBY, =
KT TOARA—T ARB~DOFREMEEZA L TWDHLEEZ D,

@ MBI DFRER
BIC Ot (%) L HEMAE (EfasRiE) oMz, X 2- 52
(RBREE) & [X2-53 (BARIBRED) (123"

@ HFR60%+EEHE FR20%+/\—% 20%
B FE50%+/\—%5 30%+ Y A ZHE Y 2209 (180°C)
A EE50%+/5— %4 30%+ Y A ZHE Y 3%20% (150°C)

70 T T T
©
a
£ 60 | i
S
= ®
2
» 50 L _
2 °
»n
0
o
g 40 |- i
S RELL
5 A
E 30| 4
3
=

20 I 1 I

1.00 1.05 1.10 1.15 1.20

Apparent density[g/cm 3]

X 2-52 HEVEE & m R ERE R E o B G
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@ HFK60%+EEKR20%+/\—%20%
B W3%50%+/3— 42 30%+Y A ZHE Y E20% (180°C)
A BEE0%+/ S— Y 30%+ Y A T Y 20% (150°C)
2.0

T T T |

1.8 .

1.6 |- —

14 | i

1.2 | —

Maximum compressive strength[MPa]
®

1.10 1.12 1.14 1.16 1.18 1.20

Apparent density[g/cm °]

] 2- 53 GRLEE B & BAR A SR 0O BALR

X 2-52 &% 2-53 LV, REMEE & BEMERE X, EOEWAEBZ R L
TW5b, —J7, REMERE L BB EMEREE 21X, MR ES <. T L AEEN
@%mm THERIZ KX BN D EE XD,

[ 2- 54 |\ 0 HEARTREE & fe B ERMA TR EE OB 2 =3, La~L,
M MERGTREE & B ERG TR 1L, IEORWEREZ R L TWAD Z E NS5
T T EIRY AMEEEIE L X 2 RT TORBRE 1 DOFEICEET T X

HAHEMER H D3 M EDORERT — % L0 BIC 28 LRSI LRt & e b
FARZ R EE b D Z N> TR EEOFEZRA LG EDE
IRB T — 2B OERERMETH D,
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@ WER60%+BEEIFR20%+/Y— %7 20%

B FR50%+/3—%530%+ Y A ZHE Y E20% (180°C)

A FFE50%+/3— 4 30%+ Y A THE Y 5%20% (150°C)
T T T T T

-
(<]

1.5 -

14 -

13 —

Maximum hot compressive strength o, [MPa]

1.2 1 1 1 1 1
30.0 35.0 40.0 45.0 50.0 55.0 60.0

Maximum cold compressive strength O . [MPa]

] 2- 54 fiere ¢ T FEAE SR & A e 2] I 910 BE D FH B

PLENG | HhE () LREOBMRIZE Y, BIC DML S TE 5]
RRMENRSH L Z &R L, R, il () 13, 1.1 UL EE TIREE LT,
F7-. BMEEITAR T —2 AD 20MPa & FIRME L L TRET D Z L 21k
Y5,

2T, K2-55@)ICHE EMREITRED~ Y 7 A& (DIZERTRE &
<~ U7 RAZRTZEICED, BIC OMRESHERERT,
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g 120 = | 12

= [100 % 1

-‘.'l_{J ?IJ

o |80 5 0.8

z g

& | 60 2106

2. | 40 2 |04

= =

S |20 S uzlll

g 14 2 14

o 1.1({1.2|1.3|14] = 1.1({1.2|1.3|14]

Over Over

D|C|B | A | D|C|B | A |
Specific gravity (-) Specific gravity (-)

() LbE — R E R E~ R Y 7 & (bbb HE — B R E~ R Y 7 X
%] 2- 55 BIC MBI~ h VY 7 AR R

KL LTI, Bz X 1.25 THRIFESRE 55MPa @ BIC (X, CC40 & L
TRDOTZENTE S, CC40 OFIFHIZ, Hi 1.2 BLE 1.3 A T 60MPa LA
- 80MPa RifilZ B o~ b U 7 AILET HZ LT D, —H, HE 1.25
TEAMFRIE 0.45MPa @ BIC IX, CH04 & L CTEiL I D,

F7o. HERITIER, A4 7, Y EiRT AR S OJF N T O+
FREE A RO HILTWRWT— AT, K 4(a) thE—GHMRERE~ FY 2
A ZFNTOMEFRE RO L HGEITIE, K 4@, X 4(b) bl
—AIRERE~ R 7 A2 L CHWAS Z 22k, L0 ZDOMENRKX
NTELHLDOEEZD, EFLOFITIE, CC40-CHO4 & LTHRLEIND,

INFETOEMRBLNIFE = 2=T7 U 7 (Bk) . (BR) F =7 IrHgnr
ZTEETED TN X . IR ZEEEREFE RN TiE, DC20 (Hif) AR
REANL LT, FaRTMTI2iE, CHO4 () ZHAKEES & L CTIRTE
HHDEEBEZTND, FRIZ, ¥R Z AT TIE, DC0.2 (Rfa) [ XfERsiC
b, EIERREFIIIEENLELEZ S,
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3. ESRRAETILO®KES

AT, PRk 27 FEE LY 5 EMICH - T, BIC OREFE & R EGE
kR L. FEOAIZmT TRV A TE 2, Wk 31 FFEITARFEED
BASEETH DN, LSS IEZHE L, BIC RSSO EFE L L TH
ZAONDEVRAETNVEEERZ L, BRELEZEVXAET VL, OF%
[i] « S5 Hit (X BR Bt ﬁATﬂ%%ﬁbtﬁXM%ﬂmﬁﬁ BIC % #i&
L —A, QFilz7e= 07T (FHHAK) | wfwxm%ﬂmﬁi BIC % fil
&9 D — A @ AbiARE 5 — &Vﬁ%m@m R BIC Sk sk
W%ﬁmbmc%%mﬁahﬂa@ﬁf@%ﬁ$%ﬂf%®iiE@ﬁ%
a2 AR T [T & T A REERLERNT I BIC 2 8E3 2 7 — A D54
r— AT b, T 47— R TONT, K - R AR LSS A R
L7,

(1) BVRAETNVE

HEDOEAREFNCHT- Y BERLIEE DX AETFTNR 4 75— A TONWT,
PLFIZEER T 5,

O® [Casel] FIHIFEFESE TO I ALEERF T BIC & B R AET /L

RN« SR MUK BREEM R A ST A 3 2 T ABEERFIZ W T, AFET
IR CRlE L 72 BIC ORI EiERAER & U CREEE R0k 31 4F
TlLE R RERAT O BIC 1 & 2 FI 3B 2 i L7,

AR — 205, REENPKTHRIRNTH D BIC &L, ik =2 —27 2D
HEe45Z LT CO2 HEHIRIZEY sy — A TH D, 207, FHE
FIIFEMAE ZET L., sk NORFEIMIC LT e BIC ®iEHRHE2EA L, [
= U7 CHLE L7 BIC 2D F £ 7 ANEIHICHIRAT 5 2 & Tk L7z
BIC Z (G ElCikiET 2N R 7 R0a X MBS0 DR H 5, £
7=, Mix N C BIC B3 23 E 3 5 72, ik N OREREH & —H R H O
ERICHIZDZ L & L, Biie e ieE2 130 21X 1 A RREREMNT 272 8Bk
KR THIZ &b, AL — g a X NOHIBNFRETH 5, DR

BIZY 2o Tk, FETERPNBBERE A chHNIE, —RFEEDL
PR % O fitd 5% S T T L BR BR A8 O #li B & 23 il B 2 7E T & 2 mlRetEDy &
%, A%ﬁvxﬁﬂ@ﬂﬁ’%ROTiiﬁ%%?iﬁ%“tﬂ%UV%ﬂ
BEREIRZEDIEE VAT A E R JE A=Y TIZB W Tl IS 5 M3
WL, JHOERNOFELIAENDFEEM R NAA A~ AZEINT HZ &I
FoT—EERDFEBIZ MR TE D AREMEDRH 5,

— ., FEENHETHDLHZ LD, T Case THELZ LI DT

TEVRAET VRN EOBETHY, FEEREZRETHHLOTIHR,
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B M OME ZT D45 BIRROAGRNBE L 2D,
UT#E3-LIZINOARTS —ZDORMEREAE L K 3-1 12K —AD
A A=V HERT,

#3-1 [Casel] #Ff# L iR

[FFi]

@BIC DOk = A |~ & KIgIZHIJ

@BIC HLERHDO AL — g o X h O ATEE

@ it 5% SUEIRF A B A3 B (BESEM AL PR s R i A A+ 48) T oD Wl REME
O LV FEFER /A A~ A[BIX O FTHENE

[FRE]

@ i5% HiniA - HE DEREN LB
@ FEHUE > AT L ORGEE) AL B

{ . ™\
e J HE “ynm-ma )
s NAA—H RFEE
¥ w2 @
= A
N I oha

TOMBEER (AR 7 ZMEERP

7 BFREEBEDE | AE KRR )}

X 3-1 [Casel] BV RAETNMEAK

@ [Case2] Hric7p 0 2wl ) BIC g B Rr X7 /1

BIC DFIHISEFEA Fehi U 72 ki) - 259 X BREE skl & 25 9 2 7 A4k
VRIFIZ JFE =0 =7 U 7 8Ch v | R AES M 11 255710 7 21t
WA 2D T D, AFETINETEHL ORAEEAREZ BRTE 2
ENG | [FREDIF BIRIZHT D AR — 27 AR E L To BIC OFEHIZBW
TE+HSTHBZEND, i JFE =2 =7 U o 7897 2 LIRRF ~D
BIC OHEHEIFED BV R AET L ERFTT 5,

FIT, Ar—ATlX, HHARZ Y 7IZBWTH 20km &N C LT H2
U CHERR S 7o ALIRIF 7 2D — IR BRI LB 2 Mirk & xtge e L
FERAEDOEVIXAETTNVERHTHZ L E Uiz, 72721, Hi7ziC BIC % Hli
T 572, RIERRE 2 GRS D T 0/, KOO HROBEA £ 713 &
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DL TH DL, D78, [F2 gkl TEMMARE L, [ TLEMAH#MT
BIC &34 e 2 & 2 80E Lc (TEMM B ZNE O3 Gt ~1348
24km &) 37km)

A —ZATlE, B - RO FEST IRMFELTZEET D08, FiclcFE
FEBRTETDHDMLEND D, £7-. H-72501C BIC G - e FELBIMAT
L1720, Lok U 728\ T BIC fEEICRE - 7231 4~ AFELD
WS AT LOWEENPMLETH D, — ., T ALERF 2 figk s % 1 ST
B CHE O T2 1R O BIC BUEHIEIZ L ANT A — 1 A Y v M & B
HAREMEN B D, S BT, Bl L7 BIC OWEIZOW T, 2 ATl gt
FEE T DMES AT L EBETE HAREMENRD D,

LLTFR3-2ICZNOART —ADOFFH L BEA B L M 3-2 IR —AD
A A=V ERT,

#3-2  [Case2] #Ff# L ifs&

[#51#]

@ 7 AVIRRME 2 2PNt % BIC 8l T35 1 Har il
@731y 72 BIC #k5 T AT L DFEEE

[FRiE]

@ 1 A~ AJFUEHIEE K O BIC R 12468 D FEE OBRE D MLE
@& T3 O L N L DR R D3 3
@ 1 I~ TR DN S AT L DRSS L

FA
3% ($924Km)

=
® T
HAEBERIF
NAAa2—5R
— \ I
NAFa—D AR B

BEARER #i3% ($937Km) 2L ERE

B an
. “ll H.He&

X 3-2 [Case2] BV RAETNMEAK
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@ [Case3] T AbpsfllA 7 A — ik BEFEM e AN AL PR St 5 8 IRF 1 BIC BER% 0

% L BIC &+ o B AET L

HAERN O HIGER D 5 VAR A IS8\ T — B AL i % Ot
FEE A ZRBWW T E DR TR T D GBI NMLE TH D, BUEZREEH T 7
v R A=z X pmER AR, R F—h 2, mERAL ol TR
fbiaatir =8 (B g7 2 bp=0) . BRI EThH, ZDH b,
B ZETEEREBENHDLDIZA N—IRTH D, — 7. H A iEmEx
IZBWTIE, REEME —RICA T L TE DIFETH D 2 & 0B IRAL
HEONC R TR AREL R D00, B E L THK T — 27 AR
T Z Lo, AbaREE WD Z E N BITAETIE CO2 HEH BRI O Hr =72
BHHANKE, 7 EORENH D, L LS, A biEsr 5 +BIC

DOHMEFT LT DHZ LT, FEFHMIZE > T CO2 PEHEKHED AV v F &2
Z L7 B — % BEIEW AL ER 28 T RE 70 ALER 5 S O3 4RU & 72 0 15 2 ATREME A3
H D,

F 2T R — AT, FT B AMeEERhE )5 — i FEIE AL PR R% %
ﬁ%ﬂ#éﬁm\mcﬁk F%ﬁﬁ%kfét/zx%fw%mdﬁé
Casel & [REE, MR PIZ BIC SLERE 2 & L, A 4~ AFUEL O M
W T T 7 ML A B %ﬁé@fi&< JLBR it 5% @Wﬁxﬁﬁ%ﬁﬂﬁﬁ
% Z b TR OB AN A HI T & D130, FlEE A A 554 OkE o
ANBHPKTE D Z N AT —ADHFRRKDOAY v FTh b, Casel & [FIER,
MC®%é:XF@ﬁﬂ BIC #UYER DAL — g v ax FHlIETx

o — . BAIZHTZ o TIE, A bEEaE 5 K — R LB gk D 72
/F% JFXIFE = =71 7 ThHY . BIC Bk 0 fiE 1T BRES T
F = UIFRERERT A > T D Z LD BIC sk % JFE = =7V
YIDT T MREHIHAANT L B I MERH D, £z, BIGHRSINEHE
B7e ERPEMNIBN T TR EIC BIC BUERR M O FRiMR a2 B L 72
D, POHBEEICEDTHH I OOHEFTMHANKLEL RAAREMNH 5,

PITFRI-JICINOARr —ADORKEFEZEIL (X 3-3 IZRF—AD
A A=V ERT,
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#3-3  [Case3] Hrf# L &

[

@it i N DHEH 2 DFFH A g

@BIC DOk = A k& KIEIZHIP

@BIC HEHRE DAL — g 3 &2 O ATRE

@ it 75 5N RF | A BD 42 A2 A5 BE TS o Rl REE

O LV FEFER A A~ A[BIUX O FTHENE
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@ UL HIRIR « #LE DOAGRNP M E

@ EHEE S AT A DREFL R LB
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ZOMBERER/ AFTR 5 R AL BRI
7 ERER | pR-—meERmmanEEs

X 3-3 [Case3] BV RAETFNAMEAK

@ [Cased] FEFEHFIEH T HBY I MLEFEH X 28 7 mT KO ZLEERLE A

7 BIC Z8iET 5 R RAET IV

Rk 30 FEE~31 IRV T, FEEEFEEM A HARE AT OB EEMIC
FERERR A & 2K L C, BIC OFEEFEICI D A CTX 7o, A —ATIL, 2
D 2 FHED A TE - BBV FFEH % o R 7 mng & & T 2 b
RELE o RS 2T L 2 il b BIC 25 E IR
BT DHEVRAET NERGTT D,

AR —ATlL, BARBEHE (BR) DAFEL TN E TRV MEATE
BIC WFZEBARINARCR AT LW U CHEME Lz A A~ ZAJEEHUE Y 2T
LR, HIOC COREIEENFFIC IS HEEH) ) v BRI Z &
MWA[FETH B,

—J7, BIC O TH DX 2R T « TAbEfF & b RIE=V 7 ThH 5
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H D DK 200km FitL DFEBENR & D . BIC ORNZRAYREEILE D AT L OREED
VETHD, 77, Casel~3 LRV oKW TMIT & ABERF R
EHp D BIC #8EL TRV Z LD, WX A 7D BIC OEENLE
Thd,

UTFIZINOARr —AOR B EEEZEHR L TRy —ADA A=V X%
R~
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@ FEAEFEM TE O F i FE AL AT HE

[FRiE]

@BIC WS AT A DEE N Y
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(2) FHFEMMG
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FHEMEBRN OO ORRELM 23 3- 512779, A Case DFMEE LT, A
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GRS
1| A IERE 5 AR BE ) UE i % B e B (2 BIC S a5 238 A
(fi8h 1/2)
2 | T ALIEREIFHIAL A 100 ko/Hx2 5 EHEE
3 |BICHER 41 /A (1FK2.05 b2 /Hx2 555 ZRE)
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BIC FIHETH D H ALIERF COfA R 2 — 27 ARBFIHE D =L F— 0D
BEFEHITHEEZER L7, ZNbOEBT— 2 23z, gL LTo Co2
P B K O ORI >V T, BRICRUE &2 S L 7=,
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OFIHZENENOWE THE SN D= VX —FfHZ R,
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AFIBFICRE T D 2 & 2T D (B ZIE, KRBT T 2 LIARE ~ A 14
b EHTF 2R 7 MR RIFEKIZ O ),

X 2 R TR OB ABEEBERICIE, BIC O N> KU 7 (A, fiiik
WRik%) <0 BIC FIICER 5 B B0 BB R D 22507 & CO2 FaBEH ks
BXIRIZE O D TETH o T2D  JIFETO N AMLEERF 23 1T 5 BIC FIH
FAEABREZ B U CZoESTAR T —7 AHIDITHY T2 =3 L —&
(2R LTS3 T D 2 L3 yino iz leh, = x X —HEED
FHREIZITE DR,

<FEHUNE> : <INAA—HOREE> : <$2:'ﬁ':i§$ﬂ§%>: <BICFIFH>
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ljrg- | Jﬁiﬁ*—lﬁmﬁ—:— R ALIE BICH! & | BICH#fi1% | = E
MUK BRERE HEES | Eame 1 BRO—IRHIH
! ! A COERE e R

BN FRA

[X] 3-5 LCA ® BIC fltf5s 27 A OB L HE = L ¥ —

@BIC f:#s > 27 LT AT 5 = 2L X —0 CO2 HEHURE D B & HEH &
B TE
7. BHEO CO2 PEHAREIZ DT, THIERIR I (boe SR DO HEMEIZ B3 2 VA
(LLF, NExPE) E509) IS dIbE ) (R BAaFRRT 5 Cco2 #E
HEEE W5, [FAfto CO2 PEHFRENIX, BEEEH S D DR
OIEZEERT 5, Lo T HBUTEHT & 722 2018 42 D CO2 PEHERET,

o —FRHL B R & R,
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0.528kg-CO2/kWh'* T - 7=,

A AEFEBREL D CO2 BEHEREIC DWW T, EREIC RS IRERD R A 2 HEH
BHEE - MiE~=a T VORFIROT — 2 242, 7k, BiTicHE
R& 72D Verdd hR (BFoctE 7 H) Mok b, REEIRLLAREZ
NENOPEHREIILL TR 3-9 D LB TH D,

% 3-9 ALkl CO2 HEHFREKL

w Bk CO2 PR
a—7 A 3.17 ton-CO2/ton
— PR 2.33 ton-CO2/ton
YU 2.32 L-CO2/kL
KT 2.49 L-CO2/kL
LS 2.58L-CO2/KL
A 2.71L-CO2/kL

V. NAF AFEOIE, FEFEFEEMA~OmERIZEHN TS T v 7,
2RSSR TYHETHY, 27 (1) TREFLIEIUETV AT LIS E
INEEITER 2 EATIERE, T > 7B O () HERELZ RN L,
CO2 BEHEZHH L7=,

. BIC 8UEMRNDJFERI AN B U v FT R A — L a—& i,
T ARV R SS . BIC BN RY T T 3 —27 U 7 FZHOWT
1%, EREIVRESCHEE (Bh) THE &, EHERICET HRIHEET
DOFEHPNEE AN D, ZHBIRLHEIL, BIC BESM2NED S EIC
Fehw L7z,

4. #liE L7z BIC OFIHE~DHESWT, 10 h v b T v 7 TOWEE G
B L, Y3 o CO2 YeHEICEAT 2REHETA RT7 4 (RigE
A - EITRREA) ITiho CRHAE LT,

7. BIC JBREICOWTIE, BRI CENIHERZEHR L TBY ., 20
BT — X et L CEBEIEEEEZR L,

X, EPNEEM, K. BEAR A R b RSO E e O E IR R,
TERSAE & IEERRE 2 O B L7,

10 FJkE ) (BF) AKX WEB H A M2 TR
http://www.tohoku-epco.co.jp/enviro/picup/co.html

1R DR AP R RE - i - AR E WEB Y M TARR (v == 7 /L P.11-226)
https://ghg-santeikohyo.env.go.jp/manual

12 fiEETII, ZHEANAS Fa—7 20BN T, EREHE T oMk - X—72 - BER
IRE R % IR BT L DA N F — T K0 i & FEki L 7=,
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PLEDKRT A =2 TOREEFENS, BIC fi#H 27 2BV T, BICI
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JEEE BIC 1XEEMERLIZ K > THBE = R LX —C RN 2 /RN & 5 D
TIFEHERBINZ CO2 FEA AL A HE B L 7=,
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T A F~ ZFERIO I

A = ZJFRFONERIZ BT, IUEIZR D b T > 7 EITREOEIE &
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T, BB co2 HEHEAFEH Lz, FT v 7 0oBE (kn/L) 12OV T
%, Rk 30 FEEFHETOEEF TH D 6km/L & iz, FHHHEREZ, X 3- 6
IZRT,

2 3-6 JFUEFZ & OUNERIZER D B0EE (BEIH) TH# &

JEk WS ERRE | EVEEE | CO2 HEME
[km] [L] [kg]
5% 68.6 11.4 9.70
N—7 83.6 13.9 24.96
U IO 104.1 17.4 9.33
A . BIC fili&

AT 26 T L 72 BIC Rl Eiz O M T, 2.4 b >/ H ERKIEIR A E B
T, POEFEIRE L TRDE L CWiEiRH & LCFERL 29 4 10 A 18
HOiElzT — % 8 L7-, BIC #i& /25 = VX —fHE L L CTHRHAIZ
BIFHFZ 2NV —OEHEL, & 3-10 1277,

R 29 4F 10 A 18 H @ BIC BUEEHATIX, N1 A~ ARELORLA /3 F —
NE DB 70%., X—727 25%., BEHIKR 5%] THY . 1 HH7= b © BIC i
B|iE 241 FThHoTo, W TOTIMER &L 1301, FEHR ADERIZH
WD RA —/ba— X O &1L 10L, BIC #iERHEOE & &I
743.7kWh TdH > 7=,
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7 3-10 Rk 29 410 H 26 H OEFERPLE OF = r VX —fFH &

EER} Rk 29 4210 H 18 H
JEE ik 70%., /3—7 25%. BEFIE 5%
ES 24 IRFf] e B i A

BIC #id & [t/d] 2.41

KT A & [L] 130

B & (L] 10

BIIVHE & [kWh] 743.7

7. BIC Dk

BIC OBk iz T, i L7z BIC &2, FEaEH#EM (FREEAT) »5
FIRETHLFX2RT CGEFRI L) KO 2{bigtrE o FRERIERR
MAET) 1210 h¥ b7 v 72Tk 2B 0BREE (0 HE =& O Co2 HE
HEZHEH L, BHIZHTZV, N T v 7 OBREITI=E5F9 N7 v 7 D
Pyp#: 3.83km/L A HH L7120, BHRER A, &£ 3-11, & 3- 121277,

#3-11 BIC ikl 2R D8 MEH & & CO2 BEHE (oK Fmis)

HH RS B =S
B HYE 2 &L 108.43 Ak R 201km
FE#H BICI FoH7-0v D o1l FEEE 5.5 b
283 FH & [L/t-BIC] '
FE#H BICI o H7-0v D
23.50
CO2 HEH #[kg-CO2/t-BIC]

7% 3-12  BIC $ikl2fR 28 & & CO2 JEH & (7 AbIEmiA )

HH B HRE R eSS
S YE 2 &L 108.43 | ik FREE 170km
FE#E BICI b H7-v o 10.93 FE#EE 45 b
#2Jh fif FH E[L/t-BIC] '
HE# BICI o H7-v D
28.20
CO2 HEH H[kg-CO2/t-BIC]

13 http://torack7.blog.fc2.com/blog-entry-188.html Z &/ L 7=,
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T AR — 7 ADORGR
T AR TliX, BIC1 k2o b Atk 2— 27 AR EIL, BIC ©
FRBATIRT— 7 ADFIRED 0% T T EMb, SMARTEBT
%, o T, BICI ho®H7ZD, 0.6 b DARI—T AVHILTE D,
—%, FaHKT T, BEOFMETEOER, K OATE T ORI
BEf 6, BICI hZH2 | 05 POy a— 7 ZADHKTE 5,

@ 2R Z AT - FAGEERYF AT CO2 HEH B H SR

ATE@OFEHFER NS, T2 AR T md « T AbEEEERIT & LT BIC {44
VAT AERIE D BICL FrdHT-0 O CO2 P EAHH LT, B R A2
3-13, #£3-14 1277,

#3-13 BICI hoH7=v o CO2 HEHE (F R T mit)

BIC flyk
HH 1 hoHzbh o =
CO2 PEH f[kg]

IS T~ AJEEFOIEE 22.23 [S—=27 90%, U v TD#
DIE10%] OFyE=ERE L
7= CO2 HEH &

BIC #1E (FEJVHE) 332.27

BIC #i& (JTIhvE#E) 276.49

BIC #iE  (hyHEE) 10.71

BIC fiii% 23.50

& &t 665.20

#3-14 BICI FoH7-0 D CO2 HEHE (I A {LiEm@htam )

BIC i
HH 1 hodHimvo =
CO2 PEH & [kg]
A T A REFO IS 14.13 (B3 60%., 7X—72 30%,
U IO E10%] OB
DEEE LT CO2 PEH &
BIC & (FE/1HE) 161.35
BIC #x& (JTHIVHE) 134.26
BIC #1E (v E) 10.71
BIC ik 28.20
& & 348.65
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®F 2R Z AT - FAGEERYF T CO2 HINEEh H o & HY

RO CO2 HEHERE, Ak a— 7 AREEIC X 5 CO2 HIEEZ FIT, F
2RTmT 1.8 h B, RO AbEERFRT 1.5 b/ BRET 58550
IEBE CO2 M E AR Lz, ZofER, BICHIH T 27 4 LCA IZ81T 5 IEK
PEMH L 1,194t-CO2/t-BIC Th o7z, HHFERZ, LITF#R 3-15, £3-16, &
3- 17 127,

#3-15 F 2K T BICI b lofesd EM CO2 HIBEE

HH CO2 &kg]
CO2 #apEH & 665.20
CO2 Hiljsi & 1585.00
CO2 IEEREIB & 919.80

#3-16 T A{LE@EFEIT BICT b IR 5 EB CO2 Bl &

IEH A CO2 &[kg]

CO2 Pk & 348.65
CO2 HIIj & 1902.00
CO2 EBRHIEE 1553.35

#3-17 1 HY%7=9 o Co2 HlE&

HH CO2 #[t/H]
X RTINS 1.8 b/ HEER 1.65
T AEEREFE RN 1.5 >/ B Ry 233
CO2 IEERHIEE 3.98

PLEIZE D, BIC HUERE TR T lNT 1.8 b/ HEO, B A LA
Mg 1.5 Y/ HIZEBWT, 2 oFEREBRE RS 300 H (HALHAREE & (E)

DEE

3.98 t-CO2/t X 300 H =1,194 t-CO2/81{i{ < £

D CO2 HIEMN IR CExD &5,
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WoRk 27 ~29 4R i L 72 BTS2 T CO2 HEH BB M1 72 RFEF 3£ 10 4R
% BIC #&EOFFH O EAED B | R 30~31 L2 Tid BIC BUE I DWW TR
ERELE AT & BB EE LSS o 2 AR 7 M) BIC OGERIF D 2 SO HA & e
32 L., BIC T & BRI S55ERER 2 @ Ut J238 12 1) 7o AR & 90 L 7=,

e R L E H R Ol LS OMERE A #& 2. [F] BIC (22T ARl ©
ORI FEFERER TR ~OREN /2N L 2 Uiz, BB LSS %
2 AR Z T BIC IZOWTH, B LY ZORERN 2SI L, 2 22 FTDF =R
7 BTE A3 C ORI FZRERERIC L 0 872 < BIC 238 = — 27 2AD—FR%
LD L EER L,

F.INFE TR S TEHE L OARS A~ AFROREG ¥ — 12 X % BIC
FRIIEARTIZ DUV T, RO BIC OIRFIZH G- S 5720, H ALIERFT .
B E) AL FRE % = AR 7 Mg o 2 FEEIZ DWW T, BIC 2 sl B L7,

X5, BRI EZEYRRAET ARG E LT 4 BOEVRAETIVE
EEREL, 20 bigbERAMERETVE L TRATHEELITIHEICOD
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—PO EHELMEOBRIZ, 2 A FEEGT I & BMERD T,
o XV SHDHZMERH D, EVRRAET IO EERDHEIT
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ZRELTWD K 97223 BIC 13 1 fHATICOAMEAET 2 Do 2
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