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Research on the Sustainable Development of Biomass Plants toward the
Construction of the Carbon-Neutral Society
in 2050

This is a report on “Research on the Sustainable Development of Biomass Plants toward
the construction of Carbon-Neutral Society in 2050, which the Engineering Academy of
Japan conducted with funding from the Watanabe Memorial Foundation for the
Advancement of New Technology in Japan.
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Summary

1. Background

This research was conducted to clarify the conditions and environments of current
biomass plants that support sustainable operation, and to propose policies toward the
construction of the Carbon-Neutral Society in 2050. The research focused on several
successfully operating biomass plants that differ in location and raw material supply
(domestic site/domestic raw materials, domestic site/imported raw materials, foreign
site/foreign raw materials). Based on the results of this research and the former Policy
proposal made in 2020, we have compiled strategies and policy proposals as follows.

2. Results
(1) Biomass power plants
Biomass power plants generate 36 TWh, 3.6 % of all electricity generated
(1000TWh) in Japan, and about 20% of all renewable energy including hydro, solar,
wind, and others. Small scale biomass power plants (under 10,000kW) generate 9.8
TWh, 27% of all biomass power electricity including biomass co-firing and in-house
power generation, while mid to large scale biomass power plants (over 10,000kW)
generate 9.3 TWh, 26% of all biomass power electricity in Japan. Biomass power
plants provide a stable electricity supply regardless of weather conditions. The
research revealed the following features.
(@ Domestic power plants with domestic fuel
Biomass power plants of this type are mostly small scale, and constructed
through local initiatives to use unused local woods. They provide not only
electricity but also employment to the local community, and act as a profit center
in the local forestry value chain. They are located near local forests, and use local
biomass fuels, which guarantee a stable supply of fuel for the power plants but
at the same time limiting their expansion.
@ Domestic power plants with imported fuel
Biomass plants of this type are mid to large scale (over 10,000kW), and located
next to harbors. They can expand in scale and improve efficiency in generating
electricity by importing more biomass fuel, but at the same time may face
difficulty in importing sufficient amounts of biomass when world biomass
market conditions get tighter.
@ Foreign biomass plants with foreign biomass fuels
The plant of this type that we selected is not operating yet, but would seem to
have the advantage of a stable supply of biomass fuel since it is located next to
a palm processing factory, and can use palm byproducts as fuel.
@ Conditions for stable operation
Conditions for the stable operation for all domestic biomass power plants include
a stable fuel supply and stable sales of the generated electricity based on Feed-
in Tariff (FIT). Stable operation will be difficult when FIT ends.

(2) Biorefineries
Biorefineries produce commodity goods from renewable raw materials including
biomass and recycled plastics, and are becoming a key tool for a circular economy.
The research reveals the following trends in circular economy.

(1 Biofuels

\%



The world consumption of aviation fuels is 330 Mt, 2.4 % of the world primary
energy consumption, and it is becoming an urgent matter for airline companies
to replace fossil fuels with sustainable aviation fuels (SAF) derived from
renewable materials such as biomass. Currently, the International Civil
Aviation Organization (ICAQO) recommends the use of SAF by international
airlines, but Members of the ICAO have reached an agreement by which all
international airlines should use SAF by 2027. On and after 2027, airlines can
not use international airports if they don’t use SAF.
@ Bioplastics
Society is quickly moving toward the use of electric vehicles (EV), and it is
expected that naphtha production will be significantly slowed down in the
future since EV do not use oil. All chemical companies are trying to deal with
this trend by using bio-naphtha or recycled naphtha from recycled plastics.
Manufacturing commodity goods requires the stable supply of huge amounts of
starting materials, which means that huge amounts of bio-naphtha will be
necessary. Biorefineries are expected to play a key role in fulfilling this
requirement by producing bio-naphtha from biomass.
@ Sustainability of biorefineries
The French biorefinery and Thai biorefinery are integrated types located on
farming sites and sustainably manufacture multiple products from single or
multiple starting materials. Integrated biorefineries seem sustainable by not
depending on a sole product. They can develop new products, and the
expansion of product families contribute to sustainable operation.
Strategies for the construction of the Carbon-Neutral Society in 2050
(1) Biomass power plants
Biomass power plants provide stable electricity regardless of weather conditions.
They should be maintained or expanded as a stable source of electricity in the course
of constructing the Carbon-Neutral Society in 2050. Domestic power plants using
domestic raw material supply are environmentally friendly and can act as a profit
center in the value chain of the forestry economy. Domestic power plants with
imported raw materials can contribute to the expansion of the renewable energy
supply. They should improve their power generation efficiency through capacity
expansion and technological progress, and maintain sustainable operation through
international cooperation with biomass supplying countries.
(2) Bio-clusters
Biorefineries convert renewable materials (biomass and recycled plastics) into
commodity goods such as biofuels and bioplastics, and are expected to play a major
role in the circular economy. Integrated biorefineries, bio-clusters, represent a
sustainable form of biomass refinery. Biomass power plants should be integrated with
bio-clusters to maintain a sustainable power supply.
(3) Development of new biomass starting materials
The Carbon-Neutral Society will use huge amounts of renewable commodity goods
such as biofuels and bioplastics to replace commodity goods derived from fossil
resources. The development of new biomass starting materials is necessary without
changing current land use.
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4. POLICY PROPOSALS

We propose the following policies to promote the Carbon-Neutral Society in 2050.

(1) Short term polices include improvement of power generation efficiency, lowering
biomass fuel costs, use of agricultural biproducts for biofuels, funding the
improvement of existing facilities, and promoting traceability of biomass operation.

(2) Mid to long term policies include the development of high efficiency power
generation technologies, cooperation between biomass power plants and integrated
biorefineries, designation of certain districts for bio-cluster formation, and granting
incentives to biomass products.

(3) International cooperation includes the development of new biomass starting
materials without changing current land use, and the promotion of sustainable palm
plantations by helping palm plantations solve local environmental problems.
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b5, BENEX., REEE-AKEFyvIOHRE, THETES, 11.T ErDOKEF
v T 82, 400Mh 2REFT IHEEDNEEHET L. 22.5%L 55", N4 ATRHE
BEDZRARREEMRILINEELNTWNSINDT, EED 22.5%FFLRALORMAH D &
WSZEERLTWS, RIC. HESHEMN 3%ICHENIE. 8.8 AU OBRHET
82, 400MWh DFEEAEREIZAY ., BB X ME, 15%I124 5, BIROFKHEKIBIZEE
EFICHBINRZLTIREVADLAEE. NM AT REBEHDEEZLTFDHENS
CETHD WAFTIRARENCHIBEZFALT, KEF Y TOHBREE LT, #
RBEEZLITAZEMNTES,
(2) KRBENAATRAFEENHILIL
FEI-1-3 (c) DFEHDERTHERIZLSIT, NAAIAKEICTIERT—ILA Y
EABHY . HENKEVFEREDELNTE S, HIXIE. EVBEDEE. 248 ALY
(PKS20 B k>, RKEBERLY L 3.6 by, RKEFYT 1.2 ALY)DHBHERNT
337,000MVh DHEEZE LTS, PKS ERBERL v FDFKEE % 4000kcal /kg. Fv TD
HHME % 2700kcal /kg &I nIE, HEMHF 2.9x10"+9.4x10? = 0.30 &4 YV, /N4
FARRAKETHEHEINSIRNR FDEIZE>TULNS, FITERTEIZIX, BEEMNNEHL -
TWALEBEESNDEDT, BIEREBIFETT 5, KENAATREKERDEES. BE D
A FDER. MEEBKTEIEITKDIRT—ILA) Y FOFERT, FITETHRL AL
TELHAHEEMRIEEVEEDN D,
tYEDESBRBENSATRAERETEH, BEIEIEELELT PKS BPREXRLY D
FOEBADSDEANA A TRICIHED, KBNS A IRAREIZLE > TRADEE
T, MEORERETHD. BRSNS AIRAFEHELTHALTLSDIEF, £&L
TI—LMEEITHE S THTLC S PKS THY . 2019 FIZ[EA Y KR TEIL—DTF
THHET, 138005 FUAREL TS Y, PKS (X, KASENDAC (10%FEE) ., 2E
£, T4 4000kcal/kg BET. BERENAFTRBEHTH D, LHL. ThEHRELT
WEAN—LEEE. BRRORERERELI L. BERMOBELLEEMESHEDORLD.
RS DKED CO, HEH . FMAKKLRRAKIZKS CO, Bih A EH 2 LRE L $5
WEhTWb, LML, EE7CT7HEICE > THA—LHNEIEELEETHY.
TNFRELTCRFRAKRICET I LIE., ROBRFICKELITEES5Z2 D510,

il EAREF v TOFKHME(L 4500kcal kg THAHD T, 40WKDEECAMF v TOERE

% 2700kcal/kg & Ltzo 11.T BV OAREBEF Y TORBE(E. 11.7x10'x2. 7x10° =

3.16x10""kcal & 733, 82, 400MWh (ZEAE(CHE T 5 &, 8. 24x107 (kWh) x860 (kcal /kWh)

EHBDT, REMEE, 8. 24x107 (kWh) x860 (kcal /kWh) 3. 16x10'kcal = 0.225

v BMEOREBE (L. (20x10'x4000+3. 6x10'x4000+1. 2x107x2700)=9. 4x10'%kcal & 7 Y

337,000MVh DEHE (L 2. 9x10"kcal DT, FHEIEIE, 2.9x10"+9.4x10=0.30 &£ %25,
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RN S DKED CO HEH . FMMNKLIERAKKIZK S CO, HE 74 & DRERERER Z IR
BEJDHLIZHD, BRIL, ThFET SATREPS DLEEEG H#4E (JICA) BETHE-T-
MEZAN, BRE7OoT7RE—FKEL ST, SYVBRBARO/NSIVW—LEERE
[CEMIRELEEEDNS, 25952 ¢IC&2T. REA7ODTHERIBRRFHMEE
FICMM>THLIENTES L, BRLFER, EET7OT7H LD PKS DBMAZHER
THIENTES,

UT. IL—2T7ONR—LREREICHE T 5HEMBICOVWTREILTA#5 1'%,
IN—LFAMIIEXDEZHREMBEICIE. EEMECEMHOBEE. TRILF—FER.
AT IRADE - BBEZICHESIBESHRAR (GHGs) DHH. /N—LhERIETAE
C5#E®% (Palm 0il Mill Effluent, POME) OXERE. EVWA—FRU Ty b TY Y
b, THEBREHOBEVIRILTF—HE (RRRAT—FEAE) LEHrHb. BE. 5
[CEBEELGE->TLADIE, KAEERILEMESTLKED PONE DEETHDH, KED
POME DEEEIZE > T, KEEYDBRRZLERZSIESRI L, £EBREHBLOD
Hbd, N—LEENIL—IT7/BRBFIZHFELTLSDIE,. PME OREERZIE
BT BHLWVEELEBETH D, HIZIEX, AINTEREIE, H/8S—LF 1)L (Crude Palm
0il, CPO) #[ERL7- EFB DEBEHMAZEERFKTIREYRL, EoiZvrsoaN
TILRBEEAEDODEDSZLICLYBPREREZALESELIHEMERELTLS, CD
it eEEIANIEL, POME FOFEYMMER L. BERORILICEN S, T [
HDEkESINT EFB (X, ZhETh, N AT+ —EILEBONIAFTREHEL
THEATE S,

RL—27DONR—LERBEIZEITSE5—DOREE. MIEERROFEETHD.
RL—F7DNR—LBEEED S5 40%(E, BT FE(THEBIESAIz/MRERRICEL -
TEESINTWS, NMIEERICIEK, SN/ EBEHMILZ/NELNH D, Bl
fEEnf=/PMRICIET L— 7 &ML MBAFKEE (FELDA) | EHR LK - BRARKE
(FELCRA) . R D L/NMEEEERIF /4t (RISDA) 77 & DEATFHERE(C & Z 84T - A# - Th
BREAHDIMN, MILEZDEDZICIEIS LEXENEL, ChLD/NMRIEERR
F. BEXRAN+ATHEWNOD., BIEEDORIVZFICLIEESRLOBREICIEEINT
BY. BULGEHMBM. DRNGTRERRHR. WEFEZREG EOBSEERMTOR
BARDBENBEICHE > TS, BRIE, 212, "—LERIEMEBEAT S+ TH
o N—LMREITRDIBRGEERRICEHEME — KT > TRYMAA. REZEE
LEN—LEXDRERICEMRIRETHD, TOI LN, #EREFH. N—LBEEMD
DNA AT ABHOREREIZDLELN D EEZ NS,

2) PREAMEEE: SMRGNAFIAXBRNTOMAE
INRBENA AT IZARBEORBENEZ LIFHVOHDFEMERES LTINS, —2
[T, AREEKETH D, CORBEVATLTIH., KENMAIREFy TELERL
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v hZL, ThEBPE - EXRIGTHRIELT, BELIARATLYTRIVDY
FRILTHET S, HREREG/NMNIETEREDERNINEEETLENSZLEEDAT
W2, HRIERBEDA )Y bO—DIF. HBHAICH LT 2~2.5 FDEMNEIS .
IRILX—FIADOREHEN 10~80%FFTELTHD 'V, HRELRET, Fv 7
PRLY FORBEEZINE., ChoDBMHBEEICHES COHELIMFT LI LB TES,
FEREE, MEBIETE—AEL. FREFAESEDILVS FSTUDKETEH L
Thd, £, *UTFUREBRLBHICLS, Tz, "M AIRAREBHEOHHD
ZILAREHLET SEMARELRENEM L CEEEHIRBICIEAENTHA S5, TR
RENERTBDICEELLIFMABRIBEL RN DS,

BE, FESINTOLWIEMNEREBMO— DI I HIIL—ELT ENS BN H
5, COBMTIIAXRPIOBEEDORDLY ICEEELYME AU TRIE/KE ZEE (BAEE)
T5, 9. EHILY Me0,) #RHERANTERTT %, CORISTIIKE CO, AFAE
T2, RIZ, BREINE-2BRIEY Vel ) EXR[HDEELRIGSETEEILT S,
COBRETIREMHALTEBKERERLESE. a—EVERLTHRET S, &
=, BREINE-EBRIEMEKZEERIGSETKEFEEZDLSILLTES, DY
RATALIE, BRICCL, #BEHTEEI D, ARMD 00, 28ET LB THESL
= LAL., BELEEREWEBRTIE, BEETRGHIEEMICETT S &
Do, EEFINAFIRAFKEICE T E2RENEZLTF2EMTEMRSATNS, &
BIEEEETRBRBTITHONEN, BEHFNAY RV TDEOOEBRRETELESL
NREEEHELTWVSES5THD. BREIRILF—FIT 2030 ENHEEELZHIEL TR
fiifAFEZEXEL TS,

) NAAIRAREIO+RATEL BEEEH R (GHE) HEH

NAFTIRAEKEDOMEZLITHZ LI(E, thEKEREREKOLETHLEETHD, mifL.
NAFTIRBEIIH—RUZa—FSLTRHEWETIERD DD, ZFMREHFEL T,
AHMDOREF Y TORLy bZEREL, ThERBELTRELZEGEES. KRLEH
MAEET HFETHTEREMSIE (RFEFLLDODATLD). KIRICKEHFHMK
BOREDQTHMAELICEL, FHROLEFEICEFBEIhTOREZREN. 0, DETKR
RICHHIE T &, FBICE, KR, B, FyTRHEDIETCOLAHESINEINS
THD?, BADIBEE. HEHEN 10, 000kW RBD/NMIERETIE, BEIEELLT
BEMEEDRFBMTHD. BRODAIHR (D5 V) DZBEILRERINE BkEE
[CDOVWTEHARBARIZKDHME Y TlL. FMOD CO,RINRE L. MERREBEMEKR & &
RERIZZERFEOHMEZEZTL., EMEXR THIEARNREE LI, HBREREN
BEEERF LRESZRINERLIZEWVWSIZETH-z. BRIF. AZTKRTIEEREDRWN
BEZEAD L. ZMEBEYICHET S ELET, 0, ZRINL A S £ FHFMM
DHKEMERADESHLERMEENT ENTELEERLTLNDS, BAOAIM
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Tl BEORBRRD XS GHEEERICE>T, REKBREFE/NPRICBEDHLZENTE
%, LWL, FYTHEEFTOTAOLRIZEITS COHEIEES LTHEIF SN,
RENEMETNIEL, CO, HHICEALTNSATRFEBERERLTRHAELME, &
WSBEY ZRNGV, MNRBENAFIARBIX. FEMGZEDRFAERZHEVIRE
BEDNEVWIRILF—FETHD. Ff=. VI 3M4FTHREDEL I BEBRBENELT
BMARHNREICG - -5E,. BALNFATEZSIREELREBRTLH D, NMREN
AARAEBIE. BARAD 2050 RFASHBEZER L TO K PTHR - IEXIRET
FLF—REEZ D,

M-2 NAFYIT74F)—
NATTADELEI—DDOAFREFNAFT) T 74T —IZKEMELEETH D, /N1
TRARBEDGZEIF. BEEZHROLTHEL., ENZERESHICHIETHIEVSE—
DESKRRAETILTH D, "M ANV IT74F1)—DFEEIE. HERH., #iEIT D
R ESRRETINELD, TZIT. N AV IT7A4F)—DFEIF. EDHRR
ETIISFELTCHRAEZT o=,

M-2-1 &EN\AFU 774 F)—OHRAE
@ Green Earth Institute #xX£%t (LI F. GEI #) ™

GEI #(TAIEEAEEAMERIRBEEERMAEME RITED DR EL 7Y % T RITE
PRAFELEZDY R EHEICLIRBEMEZFES-TRETI/ BONMA Dy MR
BEERETHTOEREAFEL TS, AHIEFEAMERASHICKEBESINATEHSE
MoNAFDzy MARZEEL-, GEI#tDa7HMTa ) REEZF>THEMLALTIL
O—LZEETHIEMTHD . M ATz y MHOEETIE, H&FZHEEL, GEl#
AFEOH|EMTAV IR/ —LERE, ThZAVTERLEEIERASUALC Y
T2/ —=)EFRK-A)II—ELTNI APy MERBEEEELT,

2020438
EPIH EE) A STy MEROEED Ot AT

BITE By n
Frak

T - g~ EEE -

m AUTH ) — T (R - B

BT
——
N L ! a
i

BUK - A UTIR—(t—KRIE e

6 mEMNDNSA Dy MANELE EELERARLR—LR—D)P
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GEI #t DT oAV T2/ —LHEFNREBELANILOEDTHY . BRABABEDLDT
X0, BIHABETDE. NAM AV IT7AF)—IZET5ERBMORARETHY.
BRDSA VA7 b THD, BAEINS AT REMBEARICE T8R0T 790
F)—%2BETELE->TWVS, GEIHDEXRRETHEAEDNITIZEZHFONETERS TIEL
Ko Flzy —DONAFIRBFEEITHEENTDEDIE Y RIDBKRELE LS HIER
[CEDVTWERIREERBDND, RttiE. "4 AV I74F ) —D=—X(F5 %k
RKTBDERTHEY., BRALGNAFAEREED IO RARIFELSOI—4 Y b THD
ERTWEELES5THD.

INAZF Dy MK (T ATREAR A ZE A% - Sustainable Aviation Fuel, SAF) D
BFRERICIBRLTWS, HRO—RIFILF—HES(THHBRETH 139 B L,
Ty MAHOFEAZEILIIE L (BAOKREHO D Ty MAKIZER - EFERED
HT800 BlEFFAY Y L) THD, HAMNBRRRILICAN S Lh. MEOBRFIL
DRELGRBICHESTH Y. "M AIRBEROEFHAIGELMERHOFEANEREELL
TW5, ERREMEMZEHE (ICA0) X, MEIXEHBLEIZHE > TS SAF OEA%E 2027
FIZIEBEBILT H I EMNROTIVD, SAF ZH LR OVMERH EEIRR Z RIS E 7% LB
Kh'k 3,

SAF DEEEIZIIR20DLS5GEDLH D, BEMNHEILLTLSDIE, ATJ(Alcohol
to Jet) AT, BECHEENORBEATHIZIZ/ —ILERK - A)IT—ILTEA
EZTHD, COREDREIL. BREEBEETDHIEVSRICHD. BTEELEILE—
REFZAEBEBLOBEEHTEIENTESN, CILO—RFEBETE)IT=oPA
SELO—REDDBEVSEHEICEBEVWTOEANBETHY ., TOHIRMEIC
A

=20 NAM APy MRBEEEZE

JR FURUEE Bt DB E BXE
= - wHE #EiE BNSNAATH ) —)LEARK | Bits &
ERBHEY L. fiKk-A1)dv—ik
—f&d= ik EMADLDAYTE /) —)LEHE | BI
(KB. B L. Kk, #)dJ<v—ik
%) HANLHMEMZEHA LT FILa | LanzaTech

ARt — LA
Fischer-Tropsch & Ak =%/\J—, JERA,
TEC %

HBAXBEFEXD | ITHC0,EY | C0, + Hy, Z B LNT Fischer- | 2, HytHEE
C0, & EfE H, T H, &l Tropsch &Rk TEC, HZA CCS,
Beim (WEW HEFA BEHEMMESETKFILSAE - | Neste WMCD)
M. BAE) =TT IHl %

Neste Singapore Refinery (STHREHZE)'®

Neste (. BiMiER. SRMAEIAMRMELEET DI I74 05V FORHTH S,
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Neste MHERITEFEHINSZKSIZH2=DIX. TNETH FANE(FSIEEA FILT R T
V) BIESHICRD D, KEILBHEERE (NEXBTL) #BFKLTHA DL TH D, AHMEBERICH
(TAHKFRIEBREMOEATHY . BHET. TODUREHE. FERER. Bl
REHREDBRMEICEBNINA AT —ELBEEZEETE S, KFERBFREXCE.
Mg, BB ED MY T ) FEKFIERBRT I2FE—RIGE. FIRMKRIEEY S
vE Uy BHEETSIEIRIE. MRERE and/or EZREEIZ/NS FF 7Y (C5-
C10). A ATz v MK (C11-C13), A AT« —+H I (C14-C20) ZERBIET
IENAHD, COTOERTEETAREL. KFL - REHOHET SAF &N (4F
THZRFICHETELILEVNS2LTHD, RIS LT, SAFENAAF ITHDEE
EXRETE S,

Tl FreaFamyAcd “ﬁ : -
rew Fam i
v MiW-200 300 My HO + HC CH,
\ BN =Ry i i
O AAAAAAA G o =y A N - ERRENMEDEL
1[. QQ 3 N HyC s CHy
HC \
I R ays -1 CH *
"0, . Ho e (.
S = H,y 7 >,
)
riglyceride Catahyst Straight Chain Paraffins o=
o T Iys Straight Chain Paralfi EL&L'”:
MW=7100.900
W Natural eils contain axygen, have high molecular weight
& First reaction removes oxygen - product is diesel range waory Canalyst Hy
paraffins
| Second reaction “cracks” diesel paraffins 1o smaller, highly CHacw,
branched molecules - < ;r;‘ =
A5 LT Oy
} HyC
NAAFT 7Y L o VO
HyC Ty
8,&": CHCH
Synthetic Paraffinic e e e
Kerosene HyC CH

T ENKEED DD SAF//INA A F T HDEE

COEDRRAETIVEXRATVADIE, MEERDEL SAF FELEZFERICET
BINAFTTSRFII~NOBMYMBAHTH D, SAF (. MEHRHEOTOD D (1) v 52 —65
M ®D4ENS 6 FEDMETRIISNTLNDS, RHABEDF IR v2—80HTHD
DIZH L TNAAFT T DM v 2 —200HIZHE >TSS, LFERMN, A FF
THEMUINDDIE. §%&. BV EHAERT HEMBFTENMERL. BRELTHEBA
KDFIUDBRRIZLEDEFERINEINLTH D,

Neste Singapore Refinery [&. 2010 ££1Z 550 million Euro & & L TEE I NT=,
WEEXBIL 300 2 THEMRRES ERER) OEERENII0B t/FTHS, 2023 F
SIS UAR—IL, By TFILE LEHEFEERF T, 2023 FICITHATOEERENIE
450 B t/FEEBDBFETHD, VUAR—IICIET OTRROARMBER - HilLER
haHY. BEODS D FRST, IL—CTFRERRRKONA—LBEEERTH D, F
fz. SUAR—IVIZIERET V7 - PEHERERBRORRMZESR - R 5 Apeiron
Bioenergy#th'dp Y . BEELHEYMBIRERMOBERNAIRELEZ - N U HR—ILIIH

22



DEATHHEBDND, LML, SAFONAMAFITHOFENSBILAL., BERERK
BE, FHMECHEREIEEM7 ST TLREIZZYDDOHD.

MEXBTL NEXBTL NEXHTL NEXBTI
renewable renewable renewable renewabie
diesel aviation fuel naphtha propane iscalkanes
IE _%\ ; { - P n ‘
| o o
m OO ‘
. ——
=l -!li:,.:‘. Tﬂ

.-I! - . i
8 IKFILREESRIE (NEXBTL) B A DIELE & Ak (Neste #k—LR—D)

Q@ =HiEHALH KRIE UTF. SHikFE) ©

SR, SUAR—ILD Neste 1t & WHI 3000 b D/NNA A FTHEEAL TN
AXTSRAFVIDEEERBE LIz, NMAFTIHERMAXDT IV EZRELIZE
DETIHIZ9vA—ICBAL, TI3RAFYIRHBOE/ I—ZHELTWS, i
LETSRFYVICEENDZINAF T ITHHXOA—HRDEIGILX. EE=3E (Control
Union) ICERLTELSIRANS UAARFRALTWS,

BT VT 2 EETTE

° < g
@@ﬁﬁgé%% S 200000
@@@@@ | w000 G
3]5]55]5!

B OREIOE- SAAT AR R %

L 2=cO0000
: E:..' S g SR
JAAT AR T SRR

9 NAFFTHERVNAAHEEREE Y

COLTHRELENAATIRAFYIRNAATRABROBBETHS VNS0T EA
FTHRFEENS, LOL. 8BNS FF IS (RHBRDFTTHD 2, IEDIER) &
St HEENSFNAFTTSAF VI DEMEEL 4S5, ThEENESIZT
ANBEIN, COECRRAETILDERDREETHD. REF., —#HOoarE-TY
RAART7H, BREICEELTWARELWS CEETT PREMELTEBALTLS K
2THD,
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NAFTFTIHUNDF THRIGREE L TEZHEENEALTLEHOMN, BIRTS R
FUINODF IVRETHD, COHEE, BIRTZIRAF v E2RRETICERS#
LTHFIHVIIvA—ITEAT D, COTIALIVYA Y ILEREINSFETIEFME
MNEIF, BUREL END, COEMEIBRICERMTEREINA TS, COEDRRE
TIWOBRRKDFEERLRISAFVIEESEKREL, ERTHENTHD.

REE=>
ﬁ“

tEiH - SRR

EEY

[z - 2

i

JJE-- JF=2T

> ©

T73RAFv ¥
nE @ @ @
PN

BASF ChemCycling®
{—

ey

@ A /A

PE,PP,PS

10 TSRFVIDTIALYBAIIL

ZEHIEENHERFIEIZMYBATND LS —DDHAENRYI—FNAATAMND
HETHZIOERTHD,

: A
(e ><mm '

it D AR LAY RER
: s @D

| L AR - |
F74 : | e R U= AV (I

i'i‘fﬁl'i'.if'l/:/ v @D
7oKLy © nqA7oELy CA7oELy
|e : : e
F)7oELy : B’MFFIFOELy L A FEYTOELy

. (RIEE - A R) H

11 AAATRERERND AR TOELBED

FEIZCEYILT—(A RBD 1 EE)NSE--HEEZFRAL, ChEHEBEEZALTI
BTAY7TRELTILaO—)L(IPA) Z8iET 5, &I, IPA KL TTREL V&8
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EL, ChZEARSETRYTOELY (PP) ZH/ET H, 2024 FITIFFEEEL.

2030 FIZIFFE100FO DN A PP ZRHET HFETHDHEL D, ZHILEEFTH
AThryTOTOELYA—H—THY., BREICKBENHIDES 54, FEEIN
AFRRARHDRIEEREDEETH D,

@ AN FYIT7A4F1— (SBR) 2

NAFTREREVWSEBENGIE, BATER 6000 5 FoHEEShdIT2(E,. Bh
ERTH D, BAKIEZIEMRARH (LT, BKIEFE) &, kX3t INCI (LT,
INCD). BBARNAFY) T74F)— BHAHE (LT, SBR) (F. FBKILFELRERVF
¥ —1% LanzaTech NZ, Inc. (LLF. LanzaTech #t) NERBAF L. MEYEEH
LTRSS HEZTS / —ILICEBRT SBMORMFTEDOEMR. RINTRARVEERE
FMZEIT52LEBMELT. BEFEAEMNIC 2022 F 4 AICEI TSV EBI LT,

K21 FKNAFYD74F)—BE

= TRl BEFREAENFGEANANE 9 #hE| 54 F 1
it iE # 25 AmM (HEaHsd)

JLIBHE 1 —HRBEEY (AR CH) £ 20t7H
HEE I%/)—)L1~2kL H

SLER T ARERERF CEEIRE - 2T OZ7 ) VIBRASH)
HARREEM FEKIEE) MEDME (LanzaTech #1)
I3/ —IVEERM FEKIEF)

COEIXTIVbE BRKEERUBREEFEANFMETIERI7Z7VFTHS INCI
MR TERIL LT SBR AEEL., FRREEFRASTEICKIIXIEEZZT TS, T4
J—ILEMOERL - BERLEICATH-EREBORIIEZT SO, RT7—IL7 v T
DEMRIE. SATLRELE., RERBOWER. BEHOERELEEFTSHETH S,
CHNIBEERN NI T HIFEMGRED 1/10 BEDOE (¥ 20t/B) ZABHTH HE
YZTTRERBMELTIZ/ —ILEEEL, FLEBRCIANEREERE, TSk
A—N—ZFIZTSVLREONAF TR/ —LEEDRHA. RUITEZ/—ILOY T
IWRBEEZBELTIY/ —ILEMOERELD. FILLWERBIRAS VA TLZRIE
THIELEEEIRLTWS, Fiz, BAKIEZE, FREZHRASHLEBEL. T4/ —
WEIFLUIZ, ELISETSIRAFYY RUFLTaY) ICEBRTEHIL—TDEE
ZEDHTHEY. COTIRAFY I EHEMHEEENMAL-E. BEESINLMECEUR
L. BUNMA ISR/ —)LVTSUMIRTCEMNMAELTREGERBREEET S
EEHIELTWS, £ESNDI S/ —ILIE, B 7IILa—)L (JAAS B, #EZEA
FILaA—)LER) THY. APCLEBRAICAVWS ZEEXTERULN, TSXF vy Ls
DRARIZHLBERAAETHY ., FIZIEIZ/ —ILHhDIFLIUAN, SHI2rOYVICE
BT B ELTSAFADFERLHFEIATLS,
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FHEHg HAft HATE IF)-E =i

|
TR
\ | )
1 2 EA AT s * IS0
HAdE ﬂﬁf.{‘, £

o T

N

12 NRAFTH 7 —)LEiTEE?

1212, RAAITH /) —LBEMDOBMELETRY, BAKILF L LanzaTech #[E. ZHAL
BERICINESN-ARCHERANT I EHELSATRIEL, COARERBHED L.
LanzaTech #t A\BAFE L =AM K Y. ILZAEOCR - EHAZANS LGS/ —
VICEBRT DEERMNZE 2017 FICHEIL LTz, KECEEINLGHL L ZOIEF AL IS
HTHR#ETH-- “CH” . LEERICBEHLLIERELTIHAT S LETREICT
HEHFHLGEMO—DEVZ LS, BE. AIRCHIRANOLEEBFHEILTLD
B, NAATE/—ILEMIZEY., CHO—BEIS/ —ILICEBRTSHIET it
REOBHOMFIIZLEMTE S LEFEIN D,

BAKNAA YV IT7AF)—FRETS5 &, 2022 F 4 BIZBIT LA, SA 16 BD
EERMMEBICLIRLLEAENDOENFRRICLE >TITT Y F&REGHRITEN KX
BIENT WS, £, RHERLZARCAHDREMAZEINE FHMEOHEREIZH
BEMATWAO, BEFARLFOEIMARELZOATHY . REOAABFHT
BOMEMMIEIZESZ I/ —LVEEQ I LEBBIEERESATLELD, §%E,. 11 A
BEERICERIETS U PR RTLAO VBB EGE/RIBTI2FELDOILTH
1=

@ Bazancourt Pomacle Bio—cluster®

AKNAFZRA—F/N)DEIE 150 FODQFHELGFRIZHEL., & L THE.
INE, PILIF7LIT 7. AMEZRBELTNAATRERZRHEL TS, BEHRE
ELTIE, 250 B o DEELE 100 B DINENGIHEEZ LR FI—FERETOH5 A L
VN AMFITR/—LEI AL, ARE D BALUOBELTNS, TOM, FILT
— R, E¥E&R. aINVE. CO, FxEET LT LSIE, 7.5 Fa1—0o (% 1,000 EM)
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T. 2000 ADEH - FEERZEAHL TS,

1)

2)

3)

B/A%—F BHEY |

I%7—)L 30A |

HE Z/OFE L

-
l
i

hE 1005 ‘ - | fenisEn |
L
L
[ Bladk petlet

35+ |

At S0HRY Canom |
CO, \

Black pellet |

J%%J:Ti‘—] 750 Willion Euro (1,000&M(140M/2—n0)

{Eﬁ - BEERE  2000A '|

K13 7SR INAAHISRA—BE

AKNAFT Y SAZ—DRHBIEIUTDELESIGLDTH S,

EMDEEEMEE @R, NNV SREI—DERHDA—FT—ThH5, HS5DE
ML, tHOEEERLEEEYOSMFMBEEETHY .. EEYD value chain
DEIMEELLERBET S5O F ) T74F)—EBELTLD,
EWEEAEMEAFOAEMICIML TS, NMAISRE—IZEMEHRHBLT
WBT U AMIBO/NE LEHEOERBE-VEESFHE—THY. DRI F
DS RE—DREGEKICE> TS,

BHOERHMNOERDONAATRAHRZHET HEEE (integrated) N1 A1) T 7
AF)—I2HE->THEY., BHTEBELENAMATISRE—EEFHELTWS, &/ A
FTUOIRZ—DHHIE. BRORHOBBICLIFMZRALI-TS YV FEE. B
FEHENSDNAA T/ —)LEE, PRKOHEERICKIFERMARTH S,

syeEEEs .\ mgmTam > WEQIAFY)
— = =
(CRISTAL UNION) | Alfalfa) (cre’woml —
mE S TN LESEHEERE _, paoms
I\.h-'_*%[_:%'"/ "\.‘____[E’%___,)_ 7 [:Sglﬁance] - CEERE
Ta/ - BiEs Bioethanol (187 +>)
(CRISTANOL)
LN AN BEEEH
CammD) (€93 (BIOAMBER) | Z/\7E
EER —
\*"‘—‘\ /@: TARYE)
NEEEFES TN INEMT A » I I—R
(VIVESCIA) _'\"Jf?"_l:jADrw:jCHAMTORJJ

T AR—F(34.T7F k)
(4573 b x)

14 EEENAF)IT7AF)—IZ&KBNAATRAEFEE
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4) FEmBEARIE. EEFHENHRE LB OHEFAFEME (ARD) NEIFEICHE ST
EHELTWD, RYSREZ—(ZF/A Oy bRT—)LDEE%1T S #B8 (Biodemo)
NEEINTHEY. ERELRLMCEHALEIC DG CEREZRIZLTWS, F
2o RUSRA—IZIE, 2LV I —HEDFXIEICK Y SEHEHE RS (CEBB) A
HREINTHEY., EEMEZERTSEELICBFEARY VRO LERELTL
%,

5 IRNF—EaA—TANVTAENAFTIVSAEZ—HNTHALTWLS,

6) £EEHENA—FT—ThHY. EEMICIHMLTVE I END, AEMTINETE
BZERHLARMYFZES CENTELRVWEWVWSERAENH D,

CONAATZREA—MN, BE, RLNDEANRTWVWEIDN, YT/ ILB—IMD
DERYELEETHD, BOLFEDRA FO—DDAYITTUELEETIRTZEISY
A®D Global Bioenergies MoBAL, ZDAVITU% 3 EBIELTA Y FTHY
(isododecane) #WEF 21t &V SR —AIZHETILE LIFfz, 41V FTHUIE,
AT THROD Ty MRBELTHERATE S, -, NMATRZERPELT
TErEAYTRELTILO—)LZEET S5 iT% Global Bioenergies > BEA
THd, AVITAELTIIIA—IIEBEZBITTOELVIZERTE, NMATRHLLD
RYTAELVEEMNTREIZHE D,

@ B4 -1 F)ITF4F)=

BAFE—RIRILF—HED S0hLLEZHWAICE>TH Y., MAREERE LT 2036
FFECICHBAMREIRIILF—ZRIRIILEI—FEDINT ST ETHEEREIRILY
—FREZEDTE, BEARIRIILY—ELTEKEN. BH. XA FTXDFA
FHELTELD., RIDEZEVNTELBRERO—DODBNSFITE2/ —LONSF T«
—EILDESLENAATHEHDOEETH D, FABFIE. NAA TR/ —ILOHELH
H L. 2006 FLIE, NAATZ2/—I)LAYHY Y 2 (GASOHOL) AERFES N TLVD, Fiz.
NAFTTR)— LTSV FDOHREZXELTEY.,. UTOLSHEBEENRITON
T3,

TR —)VEEICKRER TS Y MEMOEA IR LB ABERO R

- 8 FREDEANTBRD R

- MR E L-BEE@METHOIZ / —ILER
ZFORE, 34 BHICHTDNAAFITE2/ LTSV ABBLTWVNS, COLSH
NAFITZ /) —VHEZHELTWVDF A BUFOERIL Ol Fund EWSHYV Y VD
BATHD, EBRAVIUIZ6.3/8—YD0il FundFizMIFT, T2/ —ILE 10%E
4> GASOHOL9S E10 KUGESKEELTH D, LB, FAMEDIT R/ —I)LIEHEF. T2
LEFOEEREIY / —IIEEIVEL, 24 BAFIE. BROISY / —)Lffitgza> b+
A—ILT 5z, T2/ —ILOBAFZIELTWS,
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LML, SOKSIT N ATA—ELONAAITR/—)ILOBEEHEL TS
AABAFIE, 2021 F(TiE>T, NAFTHRBEEDAHEZRECER L, 2 1 BT,
2021 4 BCG(Bio—Circular-Green) #FFBEZHRK L. BREBFICERZTEVZLUT
DEOIBHREKRZEESIEEXTRBALTLS,

D FHHREABHIBIREZEZLHNWULET S

@ A/ A= 3V THEEINIZLIFS

@ 4D1E B3k (decarbonation, digitalization, decentralization, deregulation,
electrification) Z##3 %

@ zoft, IIREOHE., TZXFvIRAEI00%. BBEIHS L. UFY

LNy T)—=YA U INELHET D
BEIETIL, EV OEELLEZE 2030 FETIZEAD 0%E 35 1300301 #BHET, /N
A FBBEADA T4 TIERENICEBREN S, -, RBEFEEROA 2T
BRFCIYBERRZERLTVLAD., TOEED—DHN\A A BB TEGE LA
AVI774F)—DHETHD, BEERMICEDK I BGNAATRERZRET ML
B 5 MM 7E > TULVR LAY, BIOPOLIS iy & LizA—T TS5 b7+ —LZEH
5&ELTWS,

AAFBETIEIOFTHDI=D, N AV IT7A4F ) —%HBETELEN>-DT. BX
HOXMMIZEDWTEADNAA Y IT74A4F)—&8NT 5, BEMGHE- T2/
—I)LBETIETHDHE 1 D KSL Khon Kaen Sugar Cane Complex TlE., Y FHFXEZE
| owm

28h ks
(19/—»}
i"j'f"?:\zlf;‘——* 348k
2705 ko ISAAIER |
105 o
~{h4171%§}
SOMW
15 2 A4 @ KSL Khon Kaen Sugar Cane Complex

HELTHEZHEL, YhOFERERICREIEHE L THT 58%E (nolasses) &
AWTIZ/—LEHELTWS, Ff-. WEITOELINSRETE T4 ILE——
FNAATREEFMORET DR, T2/ —ILIEMLDRBHERERANT/AA
FRHZHEL TS, -, WBE IO THEAETINHREHRBELTRELTS
Y. 5MW D ZBEREE (Complex TEMA). 20 %2 A BAHNEIZ, FEBY D SN 4 % ith
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ORMBEXICFELTWVS P,

ERNLOY FIFEPLTFYyy Y NZERY., T4/ —)LZHELTWSRELHD
N, EXNASDOERETS / —ILEEX trade off OBEZEMNAHY. T2/ —ILFEITE
HEFTIECRRITLRELTWLADITTIEALY, KSL Khon Kaen Sugar Cane Complex
DL, WEETR/—ILBETHNIE, T2/ —ILVEEOREIZKEY, T4/ —
IV IEREFD ) RV ZRBTELIN, T2/ —I)LEITZ2HEET HEEE ) X7 EE
HYEEL LY,

M-2-2 REHREER

LIL Green Earth Institute AR A DNAF YT 7AF)—FTONALF) T7
AFTV—IZDOVWTHAELTELLN., REMICEBLTVWLDIETSVREFLADES
BNAFNVI27A4F)—DHTHD, mEIE.

-BEIOEVRELEEYMW(OSVATHEE, 2/ TEY FUFE)ZERALTH

xS
-WBERETOCLRAOBRIEMERNRLTNAA TS/ —)LERE
-WBERETO LA THIMHESZRALTIZIVATEEANE. 24 TIEEME
RiE

s NAFIRAREICKDENHA
EVLWSHBLIEBHEEZEEFE D TWS, INbDNAMF VR 2—IE, BE—DHEMEDL
LCE—DEBEICDINA TV I 7A4AFT)—KYEEINITKRETH D,
S. Takkellapati Sl&. N4 AT 74 —% 3 DDFEHEITHIFTLS *, Phase 1
Biorefinery &I, —BEDOHERHMIO—BEOHRZEZHETLHIDTHDH, FHEHM
OHEBETNAAIZ/ —LVEEETHINAFT)IT7A4FT)—DINIZED, £5
—DDNAF YT 7AF ) —[F—BEOHKERERHICEHDOHZZHET HLDT.
M 5lE 2% Phase I Biorefinery EMLTULVND, 2 A DWEE - T4 / —)LHE/NA
AV I7A4F)—lE. SNICTHET 5, Takkel lapati SHAEALZNAF ) T7A4F)
— L LTHETLIDEFEEHOEERHMIALOEROR R ZHET % Phase II
Biorefinery T&Hh 5., SEIZAME L1=7 5 > XM Bazancourt Pomacle Bio-cluster A'C
NICHHBT D, 24TH, Y IFELZHREEHRELTRE - T2/ —ILE2HETD
THETIE, EEMELELTH R OXFEUNICEF Yy v HNZFRAVSIEENEHTLS, =
DOHEEERFNODNAA IR/ —LEERTLRTENIL, Y hIFEEFYY
YNOHRIZIHE CI-EENTE S, £IT, Phase I Biorefienry ZBIEL-BIEIC
HoTWW3,

NAFTIRAREBXRTRERNEDLDIEWVWS ZEEFGVDA, NA(F ) T7A4F ) —
TREFLVEZORESIDLEL LD, BRI 73 —FEOI I LEABFRREDOLK
[Z2EMNEL., MEKYFHERRBDEATY 274 F ) —L2AKDOHHEAREENSTED, 7
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SUADNAA Y SR A—TlE, HEOHAERAKIBMZE >THEY. ThIZHET S
EREXT—IHLRT—LT Vv TTE5-ODORAEABRBEEDOTA N TSV EHE-
TWd, NMMFVFREI—ICETH5HERMAAEICOVTIEFHAZECHA, RALTH
EREVDE IS UVABFICKENAFT IS REI—DEEABR~ADOXIETH D, 75>
ABFIENA A IS AE—RNIZTS VAT Ry TURILOEEREHE (VS oEa—
W) OKRZOHEEEZREL. M AT/ 0°—0ONRAFTa/ I—OEBFEOX
ERBFEZIIEL TS, T3 VRBFIE. N F ) T74F ) —OhRANLZIEFR
MEHERT DEHICF. BERAEIALOIENBATHSEEZ TS,

M-2-3 NAFVIT7A4F ) —HBEE

AETATAHRZHEL TV HEET, MIKIRIBERE - BEEHIEE VD HERIC
REINT. BRERFICBITLOOHD, TOERD—DIX, EV EDERTH D, EV
EAERL T, BHFENBELITLE, BHERESRATOF IYNEERT S EFH
Ehd, AMIEZEERL AMBEROTIYTELGELS, A—RoZa—rJFILGENA
FRABERDNAAFITHOTSAF I HBOER - B5FICK HEIRF THDE
RzEH=, NAFFI7HPRRFIYEERTAE. BEDQO TSV FOERIEFES
ETES RO/ IONINEZDFEFFATELALTHDS, BRERFRITOER
DZDOBIF. BEDWNTHD, KELE - HE - BEOKREIRDO oz, BAEWEE
BEMNODLERIDEZLEEEEL. FLMELAIEENRLT, ThZzELERICL
TIETATABRBEBEET SR EOVLTLS, LML, EALNTEELT BIC
[T, LTOREZMHR LG TNIEESELN,
1) KREHMEAREG/ (AT RRHDBF
2) TNERBETHIEERNAFTIVI74F ) —HBE
3) NAAIAHEDHMDHERRE
—2lF. REMICHIGRAIRLGNM A I AEHNOFAETH D, TNIBETOLHMAAZE
KIBICEADC LG RIETDIRLENH D, —2EHDOREX. N F T RABREHHE
ARICHETDINA ATV I7A4FT ) —HRTHD. BEREEMHODNAFTRAEE
BEZRBRRIZITINAAVI7AT)—DPRETH D, ZDBDREIX. 1%~
AEMDHEIRETH S, MKIRFERE - BELEHLEEVSHRATEALLSELT
W% SAF DfiEIEE <. MESHEENEERICHEETELVLTWS, N(FFTH
PERFIVHEDIET A T HREAHBEROHERLYEMIEELEE, Chz.
HENRBET Ao T ITHRBETHD,

IV 2050 fiREHSEEICAITI-NNMATR TS FEIEE
V-1 "M AAREBENOBEIL
BAAREIRIILTY—OREMEERFEIL. BEAREIRILT—ZEATEIFEL
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LTHRESNIZOTH->T. FEEDRREKERICTHR— LT HEDTIEAEL, T
BEIEMEHNERESNE-RKEARECELR A, BMERSE LT, EEME S IRFIE
DHEOICHEDEDDH D, NA A IRAEEIL, hiBDOMKED value chain I2HEFHT
A4y b2 —ELTHELTHEY., thiOERAEZXA TS, LML, THD
MEEEST, WOETHEDXEICEDIZLIETERL, %, AOMNESL. £
ENENLTCEOFERELE NS 5, NMATRAFEE., BRERM L. Eff. &
B, B (FyTORLyY NEEIZESZ—ED VAT LOREIL, REICKDHH
DRFEAR)—DLER., BREFOEMBRICKDIREDNEDOLFICRYMAT L L HIC,
BREEAREI L HED value chain [TEIT5aR FERETENDEHZEL T, FITETHE
LEIATEIAEETERRINETH D,
BEARBIRLT—ICEFEZNAAIRAOFTEEEOTI2F., BITTS Y MEEE
FTERTATHD, NAATRIHFLELEENELGRETO LI ZRAKTLIELD
[CRMARERBEOLERRNA AT TRAEYMEFA L - RERGTRELFRRH OBF
EABENH D, F-. BHARHEOREREDT-OH. MEHRIGEDRIERERIRIC
BBMICERT 2RENH D,

N2 1AV SR 32—

NFETOREBETHIRALIEZIED— DI, NAATRBEEENAFT VI 7A4F ) —
. TRENHBEIZRKBLTELENSZETHD, NI ATRHEEBIX. ERERIC
BOABEMARIRANT—O—DEHFINT. NM AV IT7A4F)—FNA4F T«
—EILONAFTITZ/ VDL HBETAERHOFTEICHZASIETHREL TS,
LAL., ERIBREAKICEAN I P, BEMEFER. KELEZELY ORM LR
HELTRIDEIERERZARENICEALELS LT HHIOFMAITAS LD TIEAE
Wo NAFTRIF, RVWART—FFIANEFELL, TO%H, BREHKICRAIT
B AEE LTNAATRRELENA TV I7AFTI—LDHREEEZZRETHD,
FI. NAMATREHIONAFTY) T 74 F ) —THEZEEL, EETOERNS
HELINAATAEEZFATSIEELIC, HEL-ERZRYRLERALT, &E&
[CEEINF-ERETHRBIZES EWVS5 KU\ value chain 21BE I 22 ENBETH D,
Z5TNIE. KMHSIRET D2NAATRERIF. BRHHSEELIZRFEZRECEF
BTEd, RFBBEOMEIIMENGCY ) T7—TE 5,

V-3 #i/R/N\A T XREDRRF

HADOD v MABOREFIRE 3 8 3,000 5 > THADIZ, SAF OHEET
7,000KL LAMARLY, 2025 £EICIEZENAY 1,400 B KL ICHEMNT S22 ENFRENTEY.
BAROMEERIELIEIZES>T SAF ZROTWDS, NMFTTZRAFVIDEHTHS
NAXFITHDEEERIFR B~0FB oTHY., FE, 2HROFZEICIEA NG
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L BIREHRICATTORRKOREIX. REICKEHR-BAIEEL /N1 T IR DA
RTHD, BITOLMABZRIEICEZ D LB KRERBERELG NS T T RXEHD
RFENAROLNTIND,

V-4 ERRRA

NAXIRATS U FOEHRARELGEBOLOICE. BERHBANEETHS. BEAMN
NAFRRAFEHELTHRALTVADIX, EELTA—LHBEEICH->THTL 5E|
EMTHS, LML, ENZERELTVAIN—LEEIE, RRROBRBEREREN .
RERMRORED EEYMEHREDBLD . BRMNSDRKED CO B . FIMRKKAE R X
KITE B C0. G ERLAGREZRB SN TS, BARE, THFT SATREPS LEEF
BAE (JICA) EXTHEMRZAN., RET7OT7EME—KELLT, LYR
BEFONSVWA—LARBERECEMRINESELRDNS, €595 &IT&2T.
RE7 OT7HEERRBFARBECANA>TEL I ENTES L, BRI F-. ®E
TOTHDDNAFIARHDBAZHERT D ENTE D,

V BIEEMSDI A M ZEE

V-1 BigkEa AV b+

s NAATRABERTIIERFELZRBLENEETHY ., COBRLEHTHEME
EHEOTIHEEL,

- RBRICRBTECVAERICEVWTIERERHAZICETI2HEIR MEELEZDL

BN, BMEIR FPERLEREOBEZEICH L TERTSEDTHY . 2050 FH 5

FICHIT-RHEBERFCHIZY. CORRELCLLEE L CHAEARZEHOTIES:
LYo

V-2 REERE

2020 F 11 BICARLEBERIZ7ATEI—DHRTAFTIL - IN"AFIRAT ST -
JI—TIZEBDBERRBETIE. "M ATRFFRICETIEODRELTZEITTLDH,
ZTORVDRENNAFTRARHMOLTEHRETH> . METOMHMEIZKDSE. BR
D 2021 FEDOAMEEIEL. 2 BANMTHY . WAHAHM 32%. ERAHM 12.6%. /\L
TF v TR 35 1%, BRERAH 18%. FOMEAM 2. 4% THo1= 2", BEEBHD 63. 4%
A, 36. 6UNENETH o=, SEFAE L= 10, 000kW RiFED/NEE/NA 4T AHKE
Frid. HBOFMOLOARMZEZMAL., Fy THETIEILREDERICHED L S5FHF
MIE<IZIIH L TLV S, 36. 6DEAERFHE. S5V S/NMREREMMERL TLS
RIS, ChoDREMSIMELFRHIVEECREICSELZEDOTHY.
I OMRERBZRENS. KHER. £B. KEF v THEZTV., REIC+HLLBEOR
HEHBLTWD, —A. ZLOXRBENAFTRABEMTEBZICIIHL., MAMZR
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HELTERALTWS, BEDECPBHARMOFEL TS TLSM, FHRK., NAF
TRABHOERTISETHRENBLLGAE, RHNREHDVEERT HBKRELH
Bo RENAATAREEBMIFT. TNZEML THWARMICEREHZRITLYLTE
HORERECHLLELS ELTWD,

AEEMICIMLTOWDINM T T 74T )3+ RBEDONAFTREHAHBS
nTWd, BIZIE. FSUVRDNAF Y T7A4F Y —DIGFEIEX. 44T XRHEEY
DEEEBEENNAFT NV I7A4F)—DA—F—IZG>2TWS, BoWNEELEEY
DEAMBEEZRESEE=OITNAF YT 74T )—ZBEL TS0, FHEHEE
[CIFRREIE R, —A. EEMICIM LTINS, EEMASAREATREG N1 47
AEMLMEZGWVEWVWSOLUINH D, BEMNSRMBEZITO LEEMIM
DBEHDGELEENOTHD D, NMATIHZHALTLWELIERDIEZRHDIES.
FEHBRENCHEE TZREB/ANMBLEL, LESKE. BEIZEVNA(FFTY
ERATHEVSHEREICT O TV D, WMAKMZEFERALTLAIRBENAATRHE
BARERMRIZ, "M AFITHZHMAL TV AHILESHIE, MARMZELTETHR
BOILKNFRETHAMN. NAFF I HOEBETRICE > TIERHFENRHICZ D
EVWSHEHEZRA TS,

V-3 #iXaX b

ERMth TERNRERHZMALTVWEINA A IRAEEFRDOIHES. ERBK (KEF v
DN FHTOLENERLTHY . AMEESLF Y TRETIHEF TOREEIR MMEF
vy IRIZEEFNTWS, BEOENA A IYRAREMCEWINA AT RXRERTIX, F
W JEETHBIEERBEMICHEELTEY., Fy TRAEIENSEKEMETNIL LY
R7CEIEND, —H. WABHZFERAL TVWSBZIIHMOKRE /NS AT RAEERIE.
BoREMAZEICEL-o-TWS, fIZIE. BREEtYENAFTRAKEMTIEL, TRt
ThoHY 7,000~8,000 HTHEEI SN TULVS PKS OERFEMLIX 12,900 A &4 - T
WE, ZENHIEZEIRMIGH->TWESEDERDON S, BWIA PKS Dfit&lL. BRNE
RKEFYTERETHHN., PKSIFKREF Y TEYREBAF V=, thENASKEF Y
TEBATHIVREDERIEHL TWVWEELS5THS,

NAFTRADGZE., LERHEEFE > THEL TWLADT, EXRD GHG Bt A RIRE
[T 2T, FIZRIE. RKENAAIRERIRILF—RERENAMATRARKESESE
FEAFHE LI BRHEERO GHG SEH X, TRORD &L 51245,

& 22 N AT REEFD GHG BFHERE
INA AT RFE AEE L pe sk BXRF GHG BEHH E
km (g-C0./MJ FE A1)
XEFv 7 BARERN 182(+5 v %) 14.8~21.0%
AEFvT NbF A 3, 700 (fiafir) 33. 6%
RKEXL Y b NbF L 3, 700 (fa i) 12.2~14.9%
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| PKS | =L—7 ] 5, 100 (fiafif) | 32.8~37.77 |

ERNEOAREF Y TEERNZASERELHEEE. N M FLNSHRAMTHIE L5
B0 CHG BEHE LRI DL, MADANELGDH, —A. KEXLY FZHiTH
AETHETIEELEARETFYIZ LS VI TERNEZERET HIBE L TIH. KEXL
v ~DOMAMEEDHTAOOEND, [FERLC CHG BIHE LGS, KEXLY FOAR
REFYTLYRBRENKEVDOTHHEENALYD GHE BIHERDGE B EDITT
Hdo WH-T. BBICK-TIE, BRD T v I EEELYEBALRHDMANEEDHTHN
GHG BFHE XD B B2 HEENDH D, SR, BHNRHZAAT DI5E. BERFOD GHG B
HELZERL THRMDEREIARNETHS, F-. ENTOIEEREEIL, CHGHELE
AL LIGEEDT, BEBEOAMZRRAT 21N\A A X AREMIJTRERFA/PS &L
ST EITHE D, FEMICIE, MMEELELED S v IEEL EV HHWEKRI VD
UMMEDLNAD T, BiklTk S GHG BEHRIREIARE S NS TH S S,

V-4 BiE

FTE—IC. NMATROFEREHELVWSEHALL, N AT RADODRIEEEDM
FBIEETHD, NMATREHRT. BELEDIHIASIRTIILEZRRLTHET %,
NATIREYENRET DL, ZTOH. TEFOIRFANBLITEELIHRY., F
DHFIENA A IRABEICEVWTITFRENICEETH D, HRIE. IS5 V0RDNAF
DI 7A4F)—Tlk. BEREDEID, ¥ R2—F. T2/ —LZHELTEY.
RIGTREIX, I ERIEETHD, MEFIIMI A THYWARANE LTERSH
b5, RIGKIZ. — B2 UV ICFFBEINzE. BRARBIIT, BEBIIBAING. K
RERBGICRT CLICK>T. B, HIEOEEZMNAS-OTHD, BXZITTH
. MEICBLWTHLERBRIIEZEETHD, AMIEET DB, TEFILLIRIIL
ZRINT B, KT EHEEL. PEYSIRIILOBRIEVHEICHE D, LiBETHEHR
Tk, PRIYOASTIIYNLEBELIEZARERLY FERBEL TE SRS E DM
LTW3, TOHRE. RFPDOFEDIE. BBIEX TR DL 3~T%, ZEIET A R 22~49%,
) VB 2~5%. BRIEH VL 12~13%, BRIEHIL S DL 14~2T%, BRiE< T2 1~5%
ThHY. BHELTHAFERATEDLEWVWS ZETHo Tz, RFAEKAIE. KEXRL Y b
DB EHERE 117 TRERELEEHZERL. DI YEITHKRE L TReMTE%
ToTWB O,

RIZ, BEEHEDEBELVSBEANONIATIRORIGEBIEETH S, BE
Bz, BIRD 3R(Reduce, Reuse, Recycle) ZHEHTEHY .. NA AT AHZDHE
TRICEBT2ERBEFUVNCDLGLLTENEVNS T ENEHEICHE, — BRI hDbT A
J—ILERETDIAETONAA) T 7A4F)—TlE, — T HR{EL. TDR
BARADNLEBARCO+ H) ZHBEL T, MEMZRAVTIZ/ —IILEHEL TS,
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ARLIETEEBEFZELST. ETRRKICLED, ERARENBELI-EZDESHAXIE.
HEEIIR - TRRFITHEZIND, "M A IRBEETIE. NMATRERENTS5T0
TRATEERPERAMDROPICEBINDIDT, TOREICE>TIEBIASINT:
Y, EXREYMELTREINYT S, BERELYBEBNAFTTXAKERTIL. PKSD
RENRIIRBEMARME LTHBIMAINA TS, DB DNA AT RAFEERTIL.
EXEEEME L TULEINATLEELITH S,
NAFTREAROKRERS D DIEERKREHIZE#R T S84 & LT, Rkib (B5E).
AR, BRIEEMAERERIATWS, ChLDEBEEMIE. TO0EX (RIE) EHIC
KoT. & 2 ICFRT&LSI2. BE (BE) -&EBT0EXE, g -& () BTN
LRIZHFEEIND, FIEN. BEDO HRIE, BHE (kL) THY. —RBRHICEZER
NAFIRADERICERASINDS, BFIE. EFENDZKDEFRAT S, BEANCF
TRIZELTWS, COTOLATIE, 500°CUTDEETEESH S WIFBERRIAS
TNAFTRERKICERHRT S, BE. EABMENZS DEF., FTEDOEE (K
E)-SR7TOEXTHY. 2EIHARER. RARBRERETHD . COHEEE. K
ZEORBETFy— L LTEWNYT D, REMBFICHATLHICEIMEK - REORE
IEBBETH D,
= 23 NAFTRNEEK

EA RIsHRR RiGEH F1g c3pEY)
BEE | &EARI | 800-1200°C AR (BRARC0, H2, %)
0. 1-1MPa WE
i 500-600°C BIK (EBRAAIL)
0. 1-1MPa E& (F¥—)
= | EEA R | 350-450°C AR (AR, H2, %)
10-20MPa &
EfERI 250-350°C &R (BimiRA1IL)
7-10MPa
VI &8

RRAEMRERET 5T, HEANBRRRAKICANES S LT HBLAELERNE
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