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80 Lu, S. M. (2018) A global review of enhanced geothermal system (EGS). Renewable and
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62 DEEP (2019) Prime Minister announces support for Canada’s first geothermal power facility.
https://deepcorp.ca/prime-minister-announces-support-for-canadas-first-geothermal-power-facility/

8 DEEP (2021) Saskatchewan is Ready for Final Geothermal Power Feasibility Engineering — 53 Day
Large Volume Production and Injection Test Successful — First in Canada.
https://deepcorp.ca/saskatchewan-is-ready-for-final-geothermal-power-feasibility-engineering-53-
day-large-volume-production-and-injection-test-successful-first-in-canada/

64 Mark Zastrow (2019) South Korea accepts geothermal plant probably caused destructive quake.
https://www.nature.com/articles/d41586-019-00959-4
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Richter, A. (2021) Global geothermal power generation capacity reaches 14,600 MW at year end
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3242 AR RS BEN =R

¥ % &R F(C) B & A WA (km’) # T (MW)
A 200~290 40.0 514
7K 180~220 6.0 61
fpr 160~180 3.0 25
L 150~210 45 41
Py 140~200 3.0 25
¥ 140~180 6.0 48
Bk 140~180 2.0 16
P 130~190 1.5 12
¥ % 110~160 2.0 14
%R 80~160 1.5 9
%R 150~210 2.0 18
i3 120~180 2.0 16
¥ 120~140 1.5 9
& b 130~180 2.0 15
515 130~170 1.5 11
=4 130~170 1.5 11
e % 140~210 2.0 18
i% 150~210 2.0 18
L3z 135~185 2.0 16
758 170~210 2.0 19
5 % 150~200 1.5 13
M A 120~190 1.5 11
. A 120~185 1.5 11
ik 100~160 1.5 9
Pk 150~210 1.5 14
) 130~190 1.5 12
£t 986

2 g Bk ¢ (2013) AR B DA BB T A AR

57




243 2 FER P BEL =R

ST 05 s

s 5 Y | TI5E R (C) ﬁ(ﬁ;ﬁ:})‘“ "’}(EW)'“
It 278 236 252 2.7
Fokos 23 909 223 760 7.8
s 279 210 209 2.0
AR~ 467 195 297 2.6
HR e F 571 196 366 3.3
PN 701 214 545 5.4
¥k 476 205 336 3.1
B 7 A 510 197 334 3.0
77 8 w5 & 343 192 209 1.8
£3 4,532 208 3,307 31.8

TR E T R AR R R B E - ET AN 1T MW

B 32025 v v SI MW Ea 12026 2 B pH B F £ 1 - &
25~35 MW » 3% & ¥ #7360 F535 & 2050 & 97 H 4r 625~875 MW )

o EMGT L 676~926 MW ; @ Aifk ¥ £ 6 0 PR %A 2035 &
5 S00MW-800MW > FE3+ 2050 & 7 4 7.5~12GW 0% 5 8 5 1t 0 &
2050 & ¥ #EE G R GV T 8.13~12.88GW > 11 80% % & Fl#ick — & @ % #ic

5300 % B3t E o F TR GT ET 46829~741.89 fa k0 TEFE T E 5 605.09 &
B o

245 FRER

BBl h 4 Fihov el 2 P ERZREIER RERF TPy b
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L 4dREARNIRAFES BT RLR 0T RIZ FRIFPHE - Fr 0 RS
FF BT RLAF L F T 2R BATRE YRR R PRI 0 BRTH
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YRIF R 1 T B A TS  F R Fended o R T RS S T
fif B AE )0 E 2 B R R

Tl FERE Ry R AR AR F2EF 2 BB > dode Y en The Geysers

AR R e (det B R EE B

ﬁ’\%«

FITFHFERPEEFS & 1060 & > FREE 2 EAREEO08GW S A v s -
HEBENREEC §EA o T HT 1 GWOE A B B T BN B
*EER EGS ken§ » it 2 A R4 A4 0 A hT AR
BAGAH L > RO FTR] A EF HEGS ik o A3 GDP 4 Y 6% ¥ I
e g 0.861 GW ek g 387 A B g B R A Bk kL A4

SRS BRERASARRA S RETLELGE -

WRBEHRI G T T AE AL TS BA L AR RS L E S
3

Flob Fenh o LR - LAARPEA RS PRI AR RED

o

§ R UEET 0L EE MR B T RR e BB F S Ay £ AR

HOLET A P(022)110 £ £ B A HBRT A E Tk o
https://www.taipower.com.tw/tc/page.aspx?mid=207&cid=165&cchk=a83cd635-a792-4660-9102-
f71d5d925911#b04

ToaERA 2P2022) f TR HETREN
https://www.taipower.com.tw/tc/page.aspx?mid=204&cid=158 1 &cchk=82b957e-2fe8-49b6-90a9-
b750387de936

® California Energy Commission (2021) California Geothermal Energy Statistics and Data. from
https://ww2.energy.ca.gov/almanac/renewables _data/geothermal/index _cms.php

T FF(202]1) iy & kB3 %5445 o
https://km.twenergy.org.tw/ReadFile/?p=KLBase&n=20210609172327 .pdf

B eI 72 o

™ Alexander Richter (2021) Global geothermal power generation capacity stood at 15,608 MW at the
year-end 2020. The current pandemic situation clearly slowed down development with limited
growth reported. Turkey represents nearly all geothermal generation capacity added in 2020.
https://www.thinkgeoenergy.com/thinkgeoenergys-top-10-geothermal-countries-2020-installed-
power-generation-capacity-mwe/
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2. B REFFF AP REE P RPLIBR O NPCREFLRE R
EEBRY bR EFE

EARpPEE R O ARFEFREZ RGP R FEH o FLE-
FrokiREFEREE R EF AR R AR c BEREY LK
Fp P EER O FRABRF LA B L8RP RBEF LR 2FEE
A TR o T B h AT AR R R T B R F T LA PR
PR (2020 # 12 7 31 P Beab )~ ¥ #0878 B2 (20222 59 20 B
FA DAL LR RS FE FE R AR F LT E HREAM AR 7o
FoLR R LA RTREYG ErEAFTREFEER N ABR T A
koo R AT BN ER SO R AL EH L BRI AR A
VELRR A ARG ERER R RGERAR AL AR GESRLA
hbe B R P R

o

&u%ﬁ%%#ﬁ%&%ﬁ?i%@#ﬁ%’%%Eﬁ%&% FELEH P
FeoFE3t 2050 # AR #kE 72 £ £ 7 8.13~12.88GW: % 7 £ 468.29~741.89
BAE

Pod e ffie LR FITETLIRY  ORRE T FREESR
EEIIGW Lt > ARG PREE TREBROFHEY > G 2 ARNER
SHRAFERS AP ek FHEVLIEL B2 BER > REFARE 2B LS
HRMAE T 3DE FFR "fﬁ%< PR RBRFRY 20 4 F R UEEPRIF

»k

BB AR TIRANBE R B A ER R REE AR AR A AR

B HRghsk  F Y M AFTE A2 2 (2019) AR EE BE T LFBRZANEF] o
https://km.twenergy.org.tw/Publication/thesis_down?id=220

S 2R ATAL(Q020) B 7SR SRR PG w0 2 RO
https://law.moj.gov.tw/LawClass/LawAll.aspx?pcode=00090012
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dok p 2025 EdeF ET B 2535 MW o A R B A 2035 Edcd BV B
500~800 MW » 2050 & pr ¢ B+ # % B % £ 7 £ 8.13~12.88GW » %14 80%% £

Flc: # £ @/ 300 235 0 #TE N7 E D] 46829~741.89 A -
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F(0.8~0.9) o #i @ o & T E PRI 0 ALYF TH P F oo 0 TR ok
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FEIR R R A RIFA O NERA T A ERAE L [ K& E¥Lower
Heating Value, LHV)iE 120 MJ/kg ( 4+ 427 ¢ % 0.97 MJ/kg ~ i1 7 (gasoline)®® 44
MJ/kg ~ & fit(ethanol) 26.95 MJ/kg &2 % #2 % 8 47.13MJ/kg)]) > e 884 @ 2 Bl A

¥§i°§t'€_%}i"‘ﬁjﬁ+}£%ﬁi’%,mlﬁ 3%} r-tiﬁ‘x—,“%l 1’37f'jyijﬁ'fl§'—°
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embrittlement)I % > FIM & §F PR FF BEERF R FAHAHPE T TLE
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Zi’ A BRI B R T FRE DR FT L REEDEY Lk 7
o ’ EhFﬁj\’Twf’lﬁii”é’]mJ\PI&’"'T'liﬁz’ﬁti}i&l%wm/}i/%ﬂb/&l"
T J\é_; P (MAE) :}:{—ﬁ@[&]“ﬁu i F 2BARE] 0 P T A 64% 02030 EIE e 2 69%
B ZATE 74% - i % L 1EA (2019) IEA G20 hydrogen report : Assumptions.
https.//lea.blob.core.Windows net/assets/29b027e5-fefc-47df-aed0-456b1bb38844/IEA-The-Future-
of-Hydrogen-Assumptions-Annex CORR.pdf
Mol E (F FFERE) TRLZEETE T 2RE (B4 i 25°C) £ 82 A 5 g
B AR 3] 150°C "’L’rﬁ*i’rﬁ%ﬂ °

B hgps s BT ANEP DR EBRA S 250~270 Whikg » ¥ 097 MI/kg - 3% 2 ASME
(2021) Advancing battery technology for modern innovations. https:/www. asme.org/toplcs-
resources/content/advancing-battery-technology-for-modern-innovations

8 Shadidi, B., Najafi, G., & Yusaf, T. (2021) A review of hydrogen as a fuel in internal combustion

engines. energies, 14(19), 6209. http://dx.doi.org/10.3390/en14196209

433 p H2 Tools. https://h2tools.org/hyarc/calculator-tools/lower-and-higher-heating-values-fuels

8 ARMPRELAARAEL E NREL L ni 0 3] 2050 # > #F5a Fenikd #5253 Ak
FoRP df» AFZHFHEGNY - B7 FE# (2050 #5% 1.5 USDKWh) 28 pv
magazine (2020) NREL study backs hydrogen for long-duration storage. https://pv-magazine-
usa.com/2020/07/03/nrel-study-backs-hydrogen-for-long-duration-storage/
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A k2 A a ’ HiR AT oA % 1 30%89;

Fou R A 4 A ngE o0 72030 & f
IEA 2021 #3p 2 7735 (5 » 2050 &2 BEAFHT - A & B 2% Mplfgr
TR RAZ EHRL 2RT60% H 40%Kkp XRF AT A F PRFESL
i 22 a3 e @ 2020 # & o £ B ¢ (Hydrogen Council) s # e a s 4 ¢
= & 4R & (Path to Hydrogen Competitiveness -A Cost Perspective)3F 2 Rlzn 5 » 4ok
FBiEF G2 A ML KE R 2R 2030 F & L fRAS 2 AR
R EF 'R L 50% 3 FEHP 2050 £ & A ReE B2 TR 18%hE K i R RO
K2 £ 4 i k5% (International Renewable Energy Agency, IRENA)2019 & i & >
AR ER RSS2 T8 § 3 A (Levelized Cost of Electricity, LCoE) »
12035 £ F A GUREE A ABEN L R RPR P d LARRFET 0 &
EAK30EPERBPEBEL > FAFARE T A NET T BRAARD R

R R Y T E AR 2050 5 B4R D T e E o

SRFE I R B @ R A g2 T4 B
2L GldeR B A 2020 £ 7 7 20 & ap sk (EU Hydrogen Strategy)® » i %% 2030
Eo it MBI RY N ELEEAAIEARE nA L # 4 i ASEM R Y in
VB R 3% L T 14% o 2 WA RISA ST F v a3 R % E 2020
(Hydrogen Program Plan 2020) » % £ W& s #77 ~ BH¥ fer e * &7 2 # K
W@ R4 TG A 2 A FARDPEFE T ot F L SR 0 0t A
0 R EBP L2 F AR o 720 2020 # % # hd 57K T Bl(Road Map to

a US Hydrogen Economy) ] F = # B 3] 2050 # & & &4 sc Ry 7 B E 0 14%( 5%

wr

ERHEH) Mo p A5 0 82014 EB S G £ AL 50 B

8 IEA (2019) The future of hydrogen. https://iea.blob.core.windows.net/assets/9e3a3493-b9a6-4b7d-
b499-7ca48e357561/The Future of Hydrogen.pdf

0 feFhir 12 o

%1 Hydrogen Council (2020) Path to hydrogen competitiveness : A cost perspective.
https://hydrogencouncil.com/wp- content/uploads/ZOZO/O1/Path—to—Hydrogen—Competitiveness_Full—Study—1.pdf

% L BELRIT 5(2020) BB & a2 BRLBRE 2R E A B -
https://outlook.stpi.narl.org.tw/index/focus-theme/detail 7id=4b11410075b8452d0175d9e81838139

% EU (2020) EU hydrogen strategy.

https://ec.europa.eu/commission/presscorner/detail/en/FS_20 1296

Fuel Cell and Hydrogen Energy Association (2020) Road map to a US hydrogen economy.

https://www.fchea.org/us-hydrogen-study
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F*EQYO

VLR ARG B 2050 R P AR P AE s W B JXTG T
(2019 &) &% i o L A HE A B X ik 5 T4 KORiE FaRsk 0 Mok
TN ET FEETCEF R SRETF BE A5 (7 Ak k= > Methyl
Cyclohexane, MCH ) #v k3 » i # @ # 408 v 3| p 2{8 > L kv i 5 &
PFECAGF AP AFFRET T FREAFVERRNLREEFTCFF BHER
SARP AEHARN A PR BT R EFAF PRS0 (B251)-

B hAE AR EAZREFE Y FLEIHN R \%ii%sﬁﬁs?l egle 1 g BIFE LK e

TR T LR SE ST SRS RPN SRR RAE R

R A e . M#‘%ﬁ@;u«)ﬁvéi A 'ﬁﬂlwﬂ TRREE R

Chuang, D.(2021) » T s % |, 5 P e 2020 A % B iF > F F R & it 42 § 8 2
https://technews.tw/2021/08/05/hydrogen-2020tokyo-olympics/

B AR L FE202]) P A GiES 2050 EE R ARz ERRIT G o BLp AN A A ARE -
https://mnscdn.moea.gov.tw/MNS/ietc/bulletin/Bulletin.aspx?kind=54&html=1&menu_id=33779&
bull id=8838

M p ApNRFF SEQR021)250 £#H—F Yy =—a2—FFNITE )Y =YL EEE o

https://www.meti.go.jp/press/2021/06/20210618005/20210618005-3.pdf

pv magazine (2019) Queensland sends first green hydrogen shipment to Japan. https://www.pv-

magazine.com/2019/03/29/queensland-sends-first-green-hydrogen-shipment-to-japan/

% QUT (2018) QUT leads new hydrogen pilot plant. https://www.qut.edu.au/research/article?id=135488
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100§ % % %A E HPF L £ ¥ ¥ —(2019) Succeeded in the world's first technical verification
to produce "CO»-free hydrogen" at low cost -Trial of hydrogen supply chain establishment and
hydrogen based society. https://www.rcast.u-tokyo.ac.jp/en/news/release/20190315.html

W RMPF RS PR F L E T S E A E T E(2020) PRFCAE 1T E A B R4A
Eak- ) %x P 3.5 mE S o https.//1know.stpl.narl.org.tW/Post/Read aspx?PostID=17195

102 50k B (2021) P A end q g B ek 2 £zt o http://www.nengyuanjie.net/article/45067 html

103 Hellenic Shipping News Worldwide (2021) Blue ammonia’s role in the energy transition of Saudi
Arabia and Japan. https://www.hellenicshippingnews.com/blue-ammonias-role-in-the-energy-
transition-of-saudi-arabia-and-japan/
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iR E AR L E?frgi;bra el B > iE = 100% & F 37 o %2 GE (2022) GE,
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https://www.ge.com/news/press-releases/ge-doe-accelerating-the-path-towards-100-hydrogen-
combustion-in-gas-turbines

108 grp en®lid AL 710 2030 & ,ﬁ%ﬁ‘ﬁju?u 798 100%:0& © 344 Fairley, P. (2020) £ 2
iR & RIER 7 5 4 fe3k o https://sa.ylib.com/MagArticle. aspx‘71d 4835

109 GE ‘Lﬂl ] 2030 EF R 100 % & ¥RE T B e % 2 Simon, F. (2021) GE eyes 100%
hydrogen-fuelled power plants by 2030. https://www.euractiv.com/section/energy/news/ge-eyes-
100-hydrogen-fuelled-poer-plants-by-2030/

O p ks b S IR ﬁ PAER AR 100%; ® 5 Vo A A F IR Wil eh
IGW = A% & i1 2030 & = + 7 i & BjFf IR o 3% L NISTEP (2020) % 11 w1 ¥ 5
W RIBAE FLTABE o
https://nistep.repo.nii.ac.jp/?action=pages_view main&active action=repository view main_item
_detail&item id=6692&item no=1&page id=13&block id=21

11 p % New Fortress Energy (NFE) and GE 2 # i+ ¥# # & Long Ridge Energy Terminal & (£ B % &
R4 15~20%4 F ¢ GE 7THA.02 combustion turbine » i® i & kL & dk 5 7 * % & W% o
# %2 NS Energy (2021) Gas turbines in the US are being prepped for a hydrogen-fuelled future.
https://www.nsenergybusiness.com/features/gas-turbines-hydrogen-us/
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2030 M E *F 2 PR EHN o ¥ 5 (5)X A F £F 43 (methane pyrolysis,

methane cracking, * f§f3 A2 ) PPFTHRBE LT R MREREFFEL T F
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PARF O FHUET R RNERTER PR L S E 74w 1
ARREFE T ROE A B ANE A ROT I B R TR
s 4 ERA S PR ERE § RS (load factor) 17 o B A TR 4 Samed
H_60%~81%% % o 5 & 1kgHy» 97 48~50 BT o B3t 5 7 H i p # & P &
ARFAAZ TR BOIMH) (7@ FRURAMAF 2 ) o HWT A DF R
¢ £ 3] 3,600 TWh (36,000 /&) 428 p #acp - & HET LM %1 Tak

M2 el (4o RF ) FWE A N ehd 5 A & (gray hydrogen) : A & £ §d B 5 $LF
Wh- F CRPERI s Fa g §F A S FL

B0 § BRI PO T AT R L 2] M R £ ARG LR
mole H, © F & 37.5kJ» @ -k & f23 & 286 kJ/mol H » 3% & Sanchez-Bastardo, N., Schlogl,
R & Ruland, H. (2020), Methane Pyrolysis for CO»-Free H, Production: A Green Process to
Overcome Renewable Energies Unsteadiness. Chemie Ingenieur Technik, 92: 1596-1609.
https://doi.org/10.1002/cite.202000029

114 US DOE (2020) Hydrogen strategy.
https://www.energy.gov/sites/prod/files/2020/07/f76/USDOE_FE Hydrogen Strategy July2020.pdf

US ppesde@ M p ot A5 Mt 4 # L3938 52 TWh ¢ 4 (52 kWh/kg Ho) © 3% 2 IEA
(2019) The future of hydrogen. https://iea.blob.core.windows.net/assets/9¢3a3493-b9a6-4b7d-b499-
7ca48e357561/The Future of Hydrogen.pdf
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116 Office of Energy Efficiency & Renewable Energy (2021) Hydrogen production: electrolysis.
https://www.energy.gov/eere/fuelcells/hydrogen-production-electrolysis
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N Ao B R BRI B P AL (T G F AR P AN R e
ML DR R R AT AR R o R RBP Fre g
N N BRI LA AR RS
(G) *RF&F A=

X EHE ARG o WE R R Y B W fEB i (pyrolysis) 0 #-x R F hE F
EET o AHAL E FeEMR (PR TN FERVESFR - FF R A
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WA AE TR RS > BRI AE P LB B mp A

AR E 2.6 HL AT

PR RMETETALIRBEE FUNRMI RGP EEME NG ¥
— SR A4 S A A (material-based) s ks & BT 0 & RS RA] ~ T FREL M
(-&(r’,&, ’b&i "Lﬁi)f‘?$}i’1’ it #;’ o H P 1% A& ’b&l'ﬁr EgI%\’DJ‘%Ej

Wn g T B(2016) T 2 RIE AR B2 FARG), B AR R
https://ws.ndc. gov.tW/Download.ashx?u—LzAWMS9hZG1pbmldeJth9yLzEwL3J IbGZpbGUVN
TY INy8yNzU1OC83NGEzZWVkYy0xNTgwLTQwY zktOGUxNy04Y2RiNZEOMDQOOGMucG
Rm&n=5YWo5ZyL50Cn5rCr610955m85bGVSLmL5pW06auU6KaP5YqDLnBkZg%3D%3D&ico
n=..pdf

118 Office of Energy Efficiency & Renewable Energy (2021) Hydrogen storage.
https://www.energy.gov/eere/fuelcells/hydrogen-storage
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A G=F RIS XF VF L XS %) 0 25%PE FHRRCFER 2 ERL RS
2 b '@ s 4215 o 5% L Melaina, M. W,, Antonia, O. & Penev, M. (2013) Blending hydrogen
into natural gas pipeline networks: A review of key issues.
https://www.nrel.gov/docs/fy130sti/51995.pdf
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e L RARR RS o F AR R0 BRDUE S ML (Q2%) i B(6%) LT (5%)
feB e J1(@%) e HRm o F I P2 EERYALTFRT FIRETIAAF R 342 IEA
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126 Siemens (2020). Hydrogen power with Siemens gas turbines. Reliable carbon-free power with
flexibility.
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127 £ B UCSB 2017 & =% A 4L & # 7|(Science):#= 3 » | * igit 43 f& £ b (catalytic molten
metals)¥ 14 B BT defE i L F B EY 27%Ni~73%Bi & & & 1,065°C T ¥ uiE S 95%
29 z@ v % o 4 0 Gao,Y., Wang, X., Corolla, N, Eldred, T.,Bose,A.,Gao, W. & Li, F. (2022)
Alkali metal halide—coated perovskite redox catalysts for anaerobic oxidative dehydrogenation of n-
butane, Science Advances, 8, 30. https://www.science.org/doi/10.1126/science.aa05023

Mitsubishi Power (2018) The hydrogen gas turbine, successfully fired with a 30% fuel mix, is a major
step towards a carbon-free society. https://power.mhi.com/special/hydrogen/article 1

Poyry Management Consulting (UK) (2019) Hydrogen from natural gas: The key to deep
decarbonization.
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130 Weger, L., Abanades, A. & Butler, T. (2017) Methane cracking as a bridge technology to the
hydrogen economy , International Journal of Hydrogen Energy, 42(1), 720-731.
https://www.sciencedirect.com/science/article/pii/S0360319916333213

131 Sénchez-Bastardo N., Schldgl, R. & Ruland, H. (2021) Methane pyrolysis for zero-emission
hydrogen production: A potential bridge technology from fossil fuels to a renewable and sustainable
hydrogen economy. Industrial & Engineering Chemistry Research 60 (32), 11855-11881.
DOI10.1021/acs.iecr.1c01679
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£261 AARFRFABHE S BT Hpr2 i Rk v i (L HE CCS) 2

energy efficiency in energy efficiency with
technology transformation (%) CCS (%)

coal gasification 60 43

steam methane reforming 75 60
biomass gasification 35~50
thermochemical water 2045

splitting

water electrolysis 50~70

methane pyrolysis 58 58
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® [EA % % B 73k %3 & (Environmental Protection Agency, EPA) % {éﬁﬁ
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134 Tollefson, J. (2022) Scientists raise alarm over ‘dangerously fast” growth in atmospheric methane.
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135 TEA (2020) Methane Tracker 2020, https://www.iea.org/reports/methane-tracker-2020

1% TEA (2021) Driving Down Methane Leaks from the Oil and Gas Industry. IEA, Paris.

187 AR. Brandt et al., (2014) Methane Leaks from North American Natural Gas Systems. Science
343:6172.

138 Global Methane Pledge. https://www.globalmethanepledge.org/

139 £ B+ ¥ (2015) FACT SHEET: Administration Takes Steps Forward on Climate Action Plan by
Announcing Actions to Cut Methane Emissions, https://obamawhitehouse.archives.gov/the-press-
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140 The EU Hydrogen and Decarbonised Gas Market Package: Revising the governance and creating a
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141 EPA (2007) Leak Detection and Repair: A Best Practices Guides.
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EEHFET EhA T 5 60% BT AL 048 AT 0 AP F A RR R T
% 0.21kg # 043kg - § Bk o peA & fvoci o 2 A4 BGEE L PRAL
Fofh PERB R FTIRREE L E REE RPN X R R R
FHL S F AL 016kg 0o s 2 R ok s RS AR

FU-RETHMREARG 2 eRERA > BT #0.6kg (37.9 mole)h® X
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Fafae 0.151 kg (75.8 mole)eh& fv 0.455kg (37.9 mole) hF fLpL o & 11 & %
o B BT 60% BT ANZORNERT A c FHLRRAT 4 ERER
HLET 0 RA 4wﬁr%owéiiﬂ@wm?éliﬁ% EH A
B T ORAE R R fRAR ARG GEE R R o

FU-RETHREMF RN FIEEFTRY > TR F LS GEL
usaaﬁ¢1ﬁﬁlaaw’a%ﬂ»12&%’%@?”@ﬂ08§ﬁ
TOENPFEENRE RRRERT S da Ry AR R 4 036 kg
1 0.72kg ez F i ph o

Box2.63 ¥rir &4 %% T4 Rk ?

AR R GTAR RETA ko BB T Rk F
M- BT RABEAF (A5 7% 5CHy ) Bk 74 47.3 B (mole)
ST R RS FEAIrE o F 0 80% S 0 RIF 4 i 37.9 mole éh” xS
37.9 B F (mole) shF L fr 75.8 B f (mole)d - % 4 I'Qi—‘ﬁ%;‘ R F o S 4
40~60% (?,‘5%%}3# el E e ) m A4 2.4~3.6 B(KWh)eg o d 3ty i *R A
ﬁ:iﬂ&»&%ﬁaiiavméﬁao&?é”%rm PR
ARG T A B2 R R S S RIFET T ARF 2 A 2 :k;F z{; £155%>

B hn ’**”:*°@¥%E%&Wiﬂ%%*o

4%

Y2 e ghir 131 o
3 7k?ﬁiﬁ§%§ CERRETLL AEHRIALE LG W] LD 2 AR 2 A
£ Jﬂi‘ﬂ’ﬂ#%ﬁi’f’ RpRPTS 2 AP &0 3 RF B EREEE DR o B
;J:SF 2 B U= /E\M% ﬁ z lé{"kiﬁ _11131 {dﬁ L_ﬁ/rlﬁ"l &P:}:ﬁpﬁ,ﬁl ﬁ&r'g rfjﬁi\i&ﬁ , ,’g LL%&;@}‘%-‘;’
BB RAHE GG OB RB B R A L RARAR AR RF R > 7B
ERXAFAARNEI T ET BRATRHFLAPMA LA 4 o
Mot f - RROPRE RS Y 2212 58T 4 20 V4 e B3 F AR Kk
(2016 # F4L) > %212 09kg COY/ AR T35 » ¥ F PR €3 ¥ a- L > 121 045kg
COYR RFH o ErEH R BT - H T o dop o SHT 4 27302020 &/
» ERTRIGEF AR TR R B R © i 64% » MR BLAAIATIS 2 T e
b P AR RR T AL TR R e ok it 44.93% o
145 b 3183 o
¥ 1 B (kWhS T TfkAad > uﬁxrs 2% (80%):+ 5 7 A 0.02kg hd - g A E (B ) 5 142
MIkg > #RBHF A4 2ZHE 5 284MJ - ¥ AR ARG (iBv ) kxR EAIGG R A
109 & & AR E - § "B‘(#“I it o 1R L BT 5 56,100 kg COo/TT (% F 0.056 kg
COz/MJ P 100% %™ ) FBEK X R4 *fri PEFHACTAR T F A R ERET FAA
L (284XA)MI > & B F % @M G B EL T B % (0.056<A) kg COYMI - 5§ 4 % 55
%@%@i(2.84XA) MJ 7 12 & g e 5 (2.84%A) x(0.056+A) kg CO,=0.16 kg CO; °
Wgh &k 934 125 RenT 4 JwJ »?E FLART FHAIE TR2021) 2% LARLF LS
o4 AKREME LA TRk $ 0 45 2034 # fx ¥ o https://e-info.org.tw/node/231418
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é{:
?ﬁ$ﬁﬁw%ﬂf’%fmfufﬂﬁaoé—%ﬁﬁﬁoaﬁiv%ﬁﬂ
o

B2o— 0 R AT L R RE A4

IR N E W S EE T
Liﬁgiﬁgﬁ S LR BTN
thoird A2 BT FLELREAREEREY W R RIFET X 2R
%’""1‘ BRI o FRARF AN T i O B ] e g g
AZTLET  FHETEREI- LT EI B R &I AT
B BT R ETE BT AR L TR 4

47y

-Ai £
RATAL RS F RO FREF O PRI F R R

SALTRET e B K R ER BT 2R 00

T (H) fak | Ao %~ 31 @Rd PREALRE
FkL H,O CH4 CH4, H,O
% F 2 2H,O — O, + 2H> CHy — C(s) + 2H, CH4+ 2H,0 — CO; + 4H,
g 572kJ 76 kJ 126 kJ (per 2 mole Ha)
F%wEs | 2H,+ 0,— 2H,0 2H,+ 0,— 2H,0 2H, + Or— 2H,O
42 0E* 572 kJ 572 kJ 572 kJ
A 'E.‘)i‘f'l 572-572=0kJ 572-76= 496 kJ 572-126=446 kJ
HAF — 2R3 - F v
¥ F Ad 0 LI AT AP A A 0 HAFER
. BT E EIFET X ARE EAFET X AR F
A R E AL P YRt
*2x D I8 E 0 2 2moleHy A A HE
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2.62 REE BRR
L 2 RFRTAFRHAEE - 206~ F BRI PR

B g E e BABE Y o P B AR

Jit

R CRRBR AT TRA
B0 A A fR (B 2.6.3 )0 it A 2% ) & F 48 W« BASF ¥ KIT/IASS
F B hHE N F R R <N 1,000 B ¥R = Kvaerner ¥ # & Monolith materials
FROTHAS R A BRAR S 2000 & ERARLE LB
= 22 Hazer Group R £_FF 3 Uit & fR Lk > 7 1035 3 L B ehfi es > F R R
IS 1,000 BT o @ B4R AR 0 TR IREEE B A R R AR
R M EI R 2 AT RIFE o BV RS JREUR] A R P 95 R &

FPRE L fresle.

B £ 15 #E RN (TRL)

R % B E AR BASF © BRERAM IR
A (>1000°C)  * fEKITIASS HHEE 3 SRR
o ( TRL3-4)

T IEIE A & B « @ Kvaerner s hREITR/AEIRK
j‘§ * fE & % A » £ B]lMonolith materials ( TRL6-8)
o 2,000 °C %5
H#1e i S B R * UOP, HYPRO process « FEh%/4&% TR
B 16&#+1,000 °C ;8 s MBEHEKGRET S ( TRL3-4)

)3 ETRE * Hazer group

W 2.6.3 3 %4 B B R

2R G B E B PR A & AT R AL T e S 889 kI/mole

148 Schneider, S., Bajohr, S., Graf, F. & Kolb, T. (2020) State of the art of hydrogen production via
pyrolysis of natural gas. ChemBioEng Reviews, 7: 150-158.

https://doi.org/10.1002/cben.202000014
149 = 5 4hzr 148 o
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RIRh  HF 76 k] chFi T — R (16 9ih? A RS BE L fo- B
o B B G e ER L ST2K c RIS X R m s iR T a0tk

?é%%%%?LSWﬁ“Eéﬂi?Jé?ﬁ%*°%?ﬂ“%?&iﬂ§$’

M
.
0
E-)
ey
prad
=y
W
*
¥
A
~
M
o

RF PEFTEH ARG R WP LR
FAR(BRRMEDRFN45% 2438 ) FRNE 044kg =+ - F P
£ B SR R R O B AR A ARy VR AT RGE T 3 R K
L) — B BLFLAT(CaCOs) A 2 = § 1Y pt 3 180K) - Jf w e #tic M3k B 22 o
FACH A BT T RRPAF R AR ART AR D F FRFARIAR
Y o P B - EE R ol IR S I S 2 SRR o O S R IR
BoArz - § PARTAABRECER LR QLR A2
SF R BRI E

s

B EE R A ARA T X AF R AR R B3R

FUES R RS D F e ek

B 2R F & F W R st
FRELY > F AT ERG o BRI AL PRI EFART LD e

3. ARG RIAFBRARL K

TRFEIABAN 2RV IEREGT LS ELER M3 F- L CCUSH
BTRZAEFRE-F PR RIGAREARA 2 R - H I RF RS

HIEAR OV BT » 2R RINGRALEF T34 F(ARPA-EYFF 1 7 Fagd)
Rt 20 )8 ;% Bl B4V R * & LR B f%: it > Ao T iJfﬁ
(graphene) ~ #4F% (diamond) ~ £ % 5 ¢ (carbon nanotubes) X % g 4 ‘& (carbon fiber)

FOoT g R B & Rk F (cement) ~ 448 F (steel) ~ 4R E

10 Energy efficiency = 572 + (889+76) = 59.2%

BL Amx 25 (&0 ) #%ifkfics 56,100 kg COL/TI » 1 TJ A 3 277,778 kWh » et 2% % e
315 % 02 kg CO/kWh (100%%2 %™ ) 8 T 2%F 5 45% > AlF kWh 2 COr #3% % 0.2+
0.45 = 0.44 kg -
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(aluminum) ~ # #(plastic) ~ /> £ & (met coke) ~ & 2. (carbon black) ~ % % (graphite)

"2 & g i # (silicon carbide) ¥ o 14 % % 5 (graphene)d 3 - F WO B (g o AW

e

1l a3~ > 2 233 3572 3001 Mte B* N4p48 XL Wt FiR+ 0 >
3§ ¥t 100~1,000 Mt s B > i 42 5% o 1,000 £ = 2 £ 1520 % 20Kk Rl ge 55
F oM REA100F2 2+ e @ g LB P o & Monolith materials = &
W E BN F P R4 Olive Creek 34 % » TR R Faf HiEdzm . 4
LR o G AN EEs s 1 EHE A V8 2P 180 £ ® C-Zero & P B E
FrEFR R R ARAMP NSRS B RS AIRTER G S5(])o

B E i© % fu BASF R ¥ gaoopt it * >t w2 fldp s 2 B L v Rl R &

S

N
)

oo X

‘*q\

A=

AANH o B EE i A3t F T U AEE AR RN AT 2R URR Y

0y
E-
-‘*Y
\m
«3\
3
b
i
el
o
gt
v
5
=
o
el
dik
4~

B Eod WHRAARBOEAEHI - T REA AR § SRR IR

Bom RABERE o BT R G 5 KS B0 AT AN E RS A AHE DR

Pk o BART 54 BB E T o FREHR Y 5 PIE M CCUS Sk fgpe 57
SR AR W F RS F B S G et R BN A B AN

RGEGAET DM A A B eppE TG N

152 ARPA-E (2021) Methane pyrolysis for hydrogen: Opportunities and challenges.
https://www.energy.gov/sites/default/files/2021-09/h2-shot-summit-panel2-methane-pyrolysis.pdf

188 o b 4 152

15 ARPA-E (2021) Methane Pyrolysis — a potential new process for hydrogen production without CO,
emission, BASF. ARPA-E Methane Pyrolysis Annual Program Review Virtual Meeting. https://arpa-
e.energy.gov/sites/default/files/2021-01/16%200K %20-%20ARPA -
E%20Meeting%20Bode%20Flick%20Methane%20Pyrolysis%20web.pdf

55 e 4 Jh3z 131 ¢
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4 %X RF BT RPN LA PR

SFherd o ERE S RE LY EARA T ARG R AR &
ARG WL EH AT - F LG RS e X RF RF HEHITOT

o YR AR { w2 TR AAY 0 UFERGE

*Ms

BEG w27 (Tlhobldr X ARG &% ZfFH a7 Pl > RIvER B * X JR;
ELRE AR F TR AT R AR AR ERIATIRFE TS
Boord 2020 F X ARFFRIGEIL N N5 1,426 F oW BT F T ARES 998 R
BB dp gt E AT RESE N 143 F 26X R @ kB4 2H 2 A % 2050

EERP N EHRLGE I RFAEFHBALIFTES » TR T RF 3,888

o i g7 REN A 1,456~1,685 AR > AR % T F RA TR~ 2.31~2.67

5

Fomp R o AR ARFETL 16~19 8« Fp > It 2 RFas AR
PEEEE R T R RS AR R AR F R ik o ) AN E SRR B

RICER AL 2P Dot FIZANpRF R & 2 AR5 £F AfRHiag 2 A&
FHRABIWAIRFHFTTTL 16~19 B fE RS A (A3 @A SR
B* 2 ENE R ARG RFARTIAHL BT ARSE S A S )R A

feo TR FL R B2 o e A Rk E A H ﬁolﬁrémﬁf‘ik%ﬁfﬂ;&;mw\ﬁ)@

'

°om

¥
PG E R RF R ARHAT G B ERBEI RFET L B

-

fRpar s < 5 & S iE#S 1,000 &g R 3k

BiE* s TEFERFEF2ZHPNESF B2 X 2 edm LR TR ow it
ARZ B AHh BN ZRBRET A TRY R

Eﬂi‘o

5. X RF R F AR AR b

(1) $FUCSB it g e & 2 2 X F R T Hfasmr

156 0 AL A A RS B B (2022) T SRR ~ o hitps/wwwesistorg tw/Database/Search?Pageld=5
157 @ IR R B e RS & % (2022) 3 7 8 o https:/www.esist.org.tw/Database/Search?Pageld=3
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EFWAN A FRET T A (UCSB)B# 7 % 2 st Mg g f
ARG AT A fEBN o AR i 1 g £ (catalytic molten metals) (27%
Ni~73% Bi £ £ ) % 1,065°C T ¥ 12 & 95002 ¥ x#f it & o 23742 & C-
Zero t 2021 # {8 3| Breakthrough Energy Ventures % # F 1,150 § % ~1%8 . g
ho B ARPAE Tt 2 AR mF A e E 117 -4 o agen C-Zero &2
MIT ~ Stanford % ~ 8 £ = %22 » ¥ E 7 #A2AR (12557550 ) A2 A%
HaBT pad omb e s B AR ORET 1Y 2 A R ARL DR
&% ¥ (CNT) ~ #i(threads)f & 44 (sheets)!>910

(2)BASF = 225 &% 3lf2 2 & /st

MR = #7% (BASF)X 2§ £ 5 A A & /Al 1* ok ¥ - g A fa
7> BASF £ & (v45 F 48 4 RIS 203 7 ok § 3 (BMBE)sh 7 043+ 4 > B 4 % 4

F R HRRATRIRF BV T ABALAK B s 00162, 4 e e gl b

F_

=

TR 2025 & frds R By 0 2030 E B4 R REA
(3) # ® Monolith Material & 5FJ‘F-% TR ERNE

% B Monolith Material & ;“PJ{T%‘P% Ry £3F AP 40 vl % - 52 jfi
A fREE s @ * 100%E 4 i koo EH a‘:ﬁfé%f% RERE AR LA X
# (RNG) #_4 # 2 # (renewable biogas)ig#t 2 sii?d » ¥ = § x> 353

2024 # P A 5 2B AR X ARF £ A

18 C-Zero (2021) Greentech Media: C-Zero Raises $11.5M to Scale Up ‘Turquoise Hydrogen’.
https://www.czero.energy/post/greentech-media-c-zero-raises-11-5m-to-scale-up-turquoise-
hydrogen

159 ARPA-E (2020) Massachusetts Institute of Technology (MIT)- CarbonHouse. https://arpa-
e.energy.gov/technologies/projects/carbonhouse

160 po i $hzr 152 0

161 BASF (2020) Climate protection with carbon management.
https://report.basf.com/2020/en/managements-report/responsibility-along-the-value-
chain/environmental-protection-health-and-safety/carbon-management.html

162 BASF (2021) New technologies. https://www.basf.com/hk/en/who-we-are/sustainability/we-
produce-safely-and-efficiently/energy-and-climate-protection/carbon-management/innovations-for-
a-climate-friendly-chemical-production.html

183 o 5 4Bzr 152 o

91



OREF SN EFFEE R NEF § Y-

AEIFCRFERAL DT LA RFHET VL 2 40% X Ry e

A

(CH4+0,—>COx+ 2H,0) i 4 ) = § 1 48 3 4 4 > %@ & 47 7 Fafcds 1 Alpha
FRGEE C TH Y AREH LRI ARG (7 ) ¢ wtd 4 (CHi>C+2Hy) - f
THREDT FFLTOEDNERE PP HR o L AL PRI T A R

A AN

%
ARSIV R| A fRPIEZ S RE 0 LG Y BRI S PRELEE M AL o

5

W2 WA A UEFHRNL GO BT HBI R 2 5 FE D

Qo BT - MR ANETIE 4 RRE R £ 7 Alpha

é’ﬁg‘l\“iéi%ﬁ'ﬁ ﬁﬁ)\i é/&ilj\:}i,{h‘ j j\u ‘“(:J\:]J:‘ ,:_tﬁfﬁé?)i\']
R R P R R RFABRNALEAE § o X R W d SRl
(Bl 264)> ¢ cieBF TRL3 (§% 2 R&D 534 ) hpbf » T — ##%

Er TRLAFFE  m TR TR T RBEGRIAPIBERE 7P AT et 7

REET  PIEE s T RFF W E2 BEEE RN pEFIRART (XA

o

T
FEF AL ) 0 £ 50 B Rk 2050 & P R enp

B 264 ¢ LETHRUIARF AT ABARS 1

164 8 g2 Alpha 2 it A7 5 B3R &
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2,63 FRERK

L AN RF BT A fHpyrolysis)pir » #-9 %4 j23 E frARR LR E
ﬁ_%’* ﬁf\“ .1 2= #;’ 2‘“ ﬁ‘)"r‘lp

A
ETNS
M
-
N
Y
-
ey
w
~=y
4
w
G
&
FE
gl
2
i
g‘)
3
~zy
3
FS*
‘74»

AR B A R
SR L RBRTBEFELROIT LA E s NiFHEAL > Bl
Poof WG 2F B R B A S 3§ RE S A S A B

EFit cZEAPRMAELEBRIARGF UF T KRB E ST R
H G oA ARG AT HABALER RN ok > N LA
SR BE KM R TAR Y DAL RN AP
ZHEEAGTTG 0 SRS R E S AR ZFEFE AT FHERER

Bl EART ARG AT HRRITE B SR H8

B EFiRE (<20~60%5 ) Y P TF A RA T4 2 F R P g T

R
Dy
pol
i
=
b

PR
o

e 7 R W L R 2030 £ - E TSR B

e

BT )P T R TR Bk BT TR T X IR R T gk
FH LN R AT AR ARSI EAFFRE ARIFTRE > 2

NIRRT ERFHABHMAT S T AN RS T

o

pLeb s TR R AT A 4 2035 & W MR P X AR F B R (<270 g/kWh)F o~
AFRRETER > AR MR Ay e THRET | &

B FERLAP ST RE L2 R

S AFHRZAT RE A HEEY BARH o AR ?ﬁfﬂ‘ﬂ-"lf%ﬁ‘
&

By APBANZPRRBIAST LRI ST LS E IR RE T F-

L CCUS # 7 k2 s s § o §F MR+ A RITRRALA L r 2 o &



EVEFTE O FERGIE AR SR 2 )
ErEARE T - R RAL e R BARHR T R R BT
WiFLIERE FaHEEHE s SRV RES LR BRAHF S L

TR o AR A AAAHBHL EAEET TR o

4.2030 EHFF I RF RFAPRLN (IRAT) FANPIAFFILE - &
FREFT T EAREARLERIRPFR 2L RRFET 0 2050 E5 2
S SRR

ﬂ@%ﬁ%ii%@ﬁiﬁ%%ﬁ?&z%o&iééﬂﬁﬁ’éﬁﬁﬁ
2050 = R p fRchd 2 0 T E AIATRBE AU L PN SRR Tt 2
e 2035 R 2 T BT R 2%~5%% A F T8 (2020 £ 5 AR
MR RE R FREF T F A AT BN A AR AR T T
FLRBEHFHZ 22T FHBT > 7 EH e F R 2050 £ 23 %

BHE T

SRR RS AR BB kR

A
RE R ARG R AR H o TN 02021 £ X R F BT 1,944 R A B
WH2050 Eidr 2021 Eiev A AFE2 2B AIARIF T oRTEET A
fRAE A RF R 5 3,888 e o mF AR iE 80%fTA, T 0 3,888 F R X
MEFTUAINEER S S 1,685 AR - FRF HfES EE 60% 0 3,888 s

REvUENEETS L 1456 R 532050 # 23 # 77 iF 1,456~1,685

ek

I

BB R R E £ Fl¥c(capacity factor)ik 5 0.8 wihrE KR 2 E KR R

=k
EIS

9% 20.8~24.0 GW (L *44x2H) -
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27 2 i

K2

4 A i dp #-2 F 4 (Biomass) B A ¥ & STk H RIE 18 TR T 2 iR o T
AFF R A F P kL ER E L o F A A Renp Tl AR E S )
TS T RBETL RN DERY AL D F L TR o
(Carbon Neutral)2- #3k » i&# 5 4 Fai gl 5 M REIE > 4 237 5 B e
W dE R - MAEET o ARSHE B L TR S RUNEP T HF T
TR H TR ROk S BURA RR S MOE RLR A B ehpt o 2E

REPNFE LT 3o
1. B ST

(1) ™ a3 %z (Pyrolysis)Hk -4 ’F.‘r}%r Bg i gd o g o I FEA
M3 E o 'gj};lg%’:‘gg{\% °
(2) MA PRk LT 2 BRI sxF > Bt R

G R A Rl (Ep ) 24 Ak oo
2. Phr A F R

(1) Focich =g Rikichfled FRme i 2 o
() ®AgPFIB I FREP S TS (WREY)-

() v A FRMUELEF o

3. =

b

ERS VS 53

(1) Feiamf whues T i

() 22 RRmIAIL T2 BERPFEEER el -

4 LI 26 TG 2 T 3 FUEHR ~ T (10-85%) i 5 T 18 e

LB S - PRV R RS ST RED A T RS
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3

5. Rypm3t» AW 2050 & > 2 FAFTERFETHRALL 25-83GW 0 # 7

97 EI 122~194 B R -

271 # 2

A G RARRIRSEY A3 2Rk A bR ahE R
W B T R A J R 5 224 T % (Nonbiomass
combustible materials) > 7 fLZ EAL o m A FRAAP ZM KA RS A F P2 o F 0
B RIFE S RTR o 2 B R EERE P AT - F (b pR o R FHES /1T A2 K EARY R
oo F PR ARTH A F Y D F PR o m AT RBEFETRS LS FHAR
(Direct Air Capture)sii— 8% »x A 4 » { VARAR Z ALY frZ it I - FL L L35

ﬁc‘w\'pﬁ T?QIE j‘_ ¥ ;‘;. é Ef\;}iﬁ-}? °

T3 AFRARD NRES (e WAQLFWE R REE 2 EAY
BRI OB RATE ) T R HREE SR TR R 00 g Y R0 40 g
TRERF PG 60%~T0%T IR A T ARtA (4ot f oA %) 100 i
ARTEARRFRFEN R RN G WEPFEE SEAIETE S 2R
TR A PR A E T R AL R R A o BB AT
BALRIF d kS F B T T A8 NBFATH A P RBA S LR

BB s m e (ol iR B K S ) 17 R AT e T .

2 RARAE S AR o A B AR AR T ER P F - BL TR
TRBEAIANAET ZTH O AL QR R REL R (dedeg ) &
Wit L F 8 (e d ) &g T &A% - REFF L REF(EAH 2050 % F

BB T 2 AR e e B0 g s (e s

\/

O IEA R TR~ GF  RECAE D PRI TF AR T BRSO & THRAEAK
] %«‘ﬁ%\ Bk

190 (7 ekt W (2012 £ ) pBRITR RFER P £ B 1300 pR A U 5 4 TR
Jr P o https://www.epa.gov.tw/DisplayFile.aspx?FileID=8BD164AEASEBODEE&P=5¢eee2 5bf-
b45f-4e05-bala-a201552ca66¢

67 Jeowi Pz 12 -
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BE L F AL SRR o e BT & 2050 E° k2108 oA
2RI TR MR EEL T Ak R XA R B 14% AR A
2E A TR E E 3% e @IS A A (20%)F 5 - B2 B (20%)

(16%)#5&%7 e R TE o

F o F SRR HEBEE L A Bela s 0 P A 2018 Em 2 iR
AArd pHO FZA2030E 0 HRALFRFT P L5%RA 3 3.7-4.6%
PR 1R X i faE v g SepaAk TRk (Wood pellet) » B2 2% Bk

FH RTFRG U 4 3T B E R s AL BRI .

AR FN P REAL LA G RERBHFREET Y L TR AT
FEOOHARES 2050 2 FPRAPHE G F T F o FuE L T
FALR RO BB ET IR A FT I AMEEFE AR 8 B
- AP T A i NG - B2 EET A gttt 1 R
2@ e 2 PR ERY 2 Fa &5 A7 fort 2 R0 v o )
B

4 ?ﬁrﬂlﬂj}#/‘}]ﬁ\l P[’-J}l-/‘}]7|%q+o* L’;? ‘Eé”ﬁgégt}iﬁlégtﬁ’fﬁ

"™

=

BLo ¥ IRA R B I R R der 2 FORURE R R 8 ~ Y

FR LR TARAGER TR | 2 e o

2.7.2 ﬁ]’% B4 TR 2ZBRR ’&EA\ "H

FIARAY FHG TR PR F I ARF RETE AR, T ARA
T g BRougfii -He 2019 RAFEEFE B2MW(Hit%):
‘%?%S%E’ﬁﬁﬁg:i?%(gﬁ@£$ﬂ)%ﬁ$§WMW’%?17
BR o &2ETOOMW > 7 38 AN B 271 LTt & AREKEL -5

108 AR A Bp G 1R A AR E(2019) pEART LB PR .
https://info.taiwantrade.com/biznews/ p # 4p 7 £ & 2 %‘r el -1826030.html

109 1 R RHFT T RSN EREFA T YT(2019) £ A R
https://www.re.org.tw/information/statistics_more.aspx?id=4093
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FROVFORBMEAL AN REEF R REEFE AR 22
iR 7 B 2011 #5158 GW % & 3] 8.57 GWH! > A Ris+ & p B F & 0.72

Gwm,ggﬂagggwwﬁﬁﬁ%% Facenle pr o> SAET Vs 2 24
TR ENRE BAR S TR AR RN KA KT < EBox2.7.1)e

8 8.57

5.8

GW

0.71 0.72

A A4 Yo T A Yo Tasst S
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170 Nhede, N (2020) Top ten countries with the highest proportion of renewable energy. Smart Energy
International. https://www.smart-energy.com/industry-sectors/smart-energy/top-ten-countries-with-
the-highest-proportion-of-renewable-energy/
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98



AR TR RBE DR T AT

L A#2FRES 2 PHEEHRTREE 3
AREET REMLIKY 646 F AR 5k p pow e AL/ - &
BRI BB PR R EIFR A A BB AT FL A i RBe § A
B R - E AL AR P RERIT 500 § 2 HET dofeqR s 3f R
SERASE RARKEL L AL 0 By AR REARKARRETR
Pt ARR KBRS WG RS RAB] » Flhedt o AR 7 AR
FRRRLF A LF TR VgL ¢ (@ R AR A IR L RE A
WEF AR kAR E
FORR L AL RRES FAM A HEHRRET A 60%
Fl Ak T R b o BHAL G MOV AR S B A HA L R @AR AN EH
B— B RERG AT R P A (PR 2R ) Shp B F A 5 2%
AR KB R v AP EPE S T ARG EAHE -
S AHIELZL TR V- 26 AT EEAM AR A SR R

2. R EF S HES A B FR

P g &g il BECHNS AR TR RAFHEA S
ERRE F R A TR F1nf ~ BB 2 e (T 2 i jie s o AL 1 g a8
=

WK I PATIE 2 E P AR R AR KA S

[«

i 2 o0 AR BRLATL M LR BB T ORTRN ) de D B
# i (Pyrolysis)t>8177 « & iv ;% (Gasification) ~ # 4+ ## ‘% (Biorefineries) ~ B # 4 #7

B Frehlh B W F R B T R Tk 20(2021) FiE &R o
https://swims.epa.gov.tw/Statistics/Statistics Year.aspx
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175 Bakenne, A., Nuttall, W., & Kazantzis, N. (2016) Sankey-Diagram-based insights into the hydrogen
economy of today. International Journal of Hydrogen Energy, 41(19), 7744-7753.
https://doi.org/10.1016/j.ijhydene.2015.12.216

176 C. H. Bartholomew, R. J. Farrauto, Fundamentals of Industrial Catalytic Processes (Wiley, 2011)

17 Upham, D. C., Agarwal, V., Khechfe, A., Snodgrass, Z. R., Gordon, M. J., Metiu, H., & McFarland,
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E. W. (2017) Catalytic molten metals for the direct conversion of methane to hydrogen and separable
carbon. Science, 358(6365), 917-921. https://doi.org/10.1126/science.aa05023
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195 3.6x10° t x 142180 MJ/t x 0.2778 kWh/MJ x 60% (% T »c& ) =8.53x10° kWh

196 8.53x10° kWh x 1,000 Wh/kWh /200 = /24h/%* =1.8GW

197 Adamovics, A., Platace, R., Gulbe, 1., & Ivanovs, S. (2018) The content of carbon and hydrogen in
grass biomass and its influence on heating value. Eng. Rural Dev, 23, 1277-1281.
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19 Liao et al. (2016) Fueling the future: microbial engineering for the production of sustainable
biofuels. Nat Rev Microbiol. 14, 288-304

200 Oh, Y. K., Hwang, K. R., Kim, C., Kim, J. R., & Lee, J. S. (2018) Recent developments and key
barriers to advanced biofuels: a short review. Bioresource Technology, 257, 320-333.
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