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Greenhouse gas

Conversion technology and key contributing processes emissions
(kg COzeq/kg product)
Injection mould processing (Europe) 0,962
Electricity, medium voltage (Europe) 0.620(64%)
Heat, district or industrial, natural gas (Europe excluding Switzerland) 0.220 (23%)
Blow mould processing (Europe) 0.917
Electricity, medium voltage (Europe) 0.720 (78%)
Solid bleached board 0.120 (13%)
Stretch blow moulding (Europe) 1.140
Electricity, medium voltage (Europe) 1.060 (93%)
Calendering, rigid sheets (Europe) 0.322
Electricity, medium voltage (Europe) 0.210 (66%)
Steam, in chemical industry (Europe) 0.070 (21%)
Extrusion of plastic film (Europe) 0.416
Electricity, medium voltage (Europe) 0.280 (67%)
Heat, district or industrial, natural gas (Europe excluding Switzerland) 0.030 (8%)
Waste plastic, mixture (Europe) 0.030 (8%)
Extrusion of plastic pipes (Europe) 0.294
Electricity, medium voltage (Europe) 0.210
Heat, district or industrial, other than natural gas (Europe) 0.050
Polymer foaming processing (RER) 0.513
Electricity, medium voltage (RER) 0.330 (64%)
Heat, district or industrial, other than natural gas (Europe) 0.180(36%)
Thermoforming with calendering (Europe) 0.642
Electricity, medium voltage (Europe) 0.420 (66%)
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o0 o e gk s g L B fReh s - R 1 R (AR 40ktly) B EE =

* ik B KBR 1 i@ (7 ¢ %2 e
(4) 2% 2 513

PPN F AR A RPATICE 2 R MRS I blAcis Rk e AR B T
(cascading) & # & & > 11 2 R 5 ATa a0 WAL o A K ¥ I AR vk EF A

Seyd o X T UEEEICT RRIBSE Y L 1S L b s 00

(5) HALER

AREFT P BREH wa i BER AL EEE R (v R

PR G F ) 2R R AR e R AR (AEN o A H W
AFXLT ABHLEDFRAE VI BlrBBER PR (BREY /- &

How o) 7 K8 o A M AR SR S HR 2 o 2 A g e
B R PR E TR R AL T W PR A TR
(bldords)e @ % & 5 HEPHEBRTE ZTAHABREEDRE AR* F LI

Booptthon VAU R KA KPS Gl @ HRE (A A X

S0 il A 4(2020) AR A g B A fE e 3 FATT BH AR 15% -
https://www. materialsnet com.tw/DocView.aspx?id=43934

LNEDO (2019) % A4+ i@ AL 7+ YHE 7oL ZDBE R - + X0 i 1ELHR 44 o
https://www.nedo.go.jp/content/100890969.pdf

12 e 55 $h3E 439 -

S e 5 $h3E 439 -

54 TEA (2018) The future of petrochemicals:towards more sustainable plastics and fertilisers.

https://www.iea.org/reports/the-future-of-petrochemicals
515 e 5 $h3E 439 -
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(6) H s AIAT

K% SHELL-BP &2 BASF & 7 f4/i* 1 < B FIRE B #2485 > b G ~ £
AR ERETERIPMRT O NERBRAFTEYFERS i BARERN AW

it # %.(Crude Oil To Chemicals, COTC) [ 74 2.4137% 6(5)] -
(7) 4 st

AR E VR T g d B (0 B AR B RE 1T R 26
R E PT) KA M RO R AT gl 1ot AR E 2 gEd W
TR AIATEAR it T S PR TR B S B M2 308 0 BT 4 R Al
R CCUSHMIE 7 4 FEFEMEH e p R EE S N E ]2 P D
(LS 3FME - FRE R

FARTF s FAasp s R Rk 2 B 378 A TR B o
= 3 & (Technology Readiness Level, TRL) 12 % 3p 3+ it v JE pF 47 P ¥ 4- 8] 4.4.8
e A A BRI PR R FAMA SRS A ABE RN AR
BRI FAREM e A LA R RS T A ALK
SRR T A A 0 FR T RE OSBRIV T g B e B PR B e T I B AR AL
E* R FaRANEWR T U FRTASFECFF B AER T HUET
BE{R - (HEDGFAE > Pos BRRIFFNE -

516 f= w0 #h23 439 o
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@ ® @ e

2020 2025 2030
TRL 4 TRL3
W PR RMA R A RMER
& fAt Hydrogen & b

production from  Steam cracker
methane pyrolysis electrification

TRLS A /AR EH AT E) TRLS A ¥ fAL(E &)* TRL6 A H ¥ #4BTX4A &
Biomass gasification Producing ammonia via biomass Lignin-based BTX
(deriving methanol from waste) gasification production
TRLS-9  Z&IMAA R TH .
85k Ethanol dehydration for ethylene RUn T ARl TN 'i ﬁBTX
F Ak A%, ' S R B R BTX production
I'RL9 AR KBA - AFEE AR from methanol

Naphtha catalytic cracking (high-value chemicals)

AXHN 45 B b #4564 & (Crude Oil to Chemical, COTC) ; 4 fE ik ~ S AR EHEIEH
4l TRLG-7 4 % fi f 45 4 8058 * TACPF RO A TP A7 A L)
fl¥ WA Selective conversion of syngas to light olefins Applying electrochemical processes to make
(by a bifunctional catalyst) monomers
XT3 E
TRL7-8 wy g fAbnb H ik & T/HH* O P AR AR A A A 2 A AR AR )
Oxidative coupling of methane to ethylene/propylene Applying alternative biobased processes to
*RAT T 48 4 R do make alternative monomers

W 448 £ &2 ¥7 0242 FISRA R 2 A ATH 0518

2. 4I#T% bl

D EAARERLLS -

/

AAHBEAE IR 1% B4y Bz ¥ CRPETRZ - o dr % R AT
APRERETF 2 f*r 83 (RpRL2akh) 2£FHAE (B449) 7
BAFAHBRRFIREEL FYEA S PR 2 Fl B G R ES 0 p
2019 & B 40 = &% £ i* = & —BASF -~ Borealis ~ BP ~ LyondellBasell ~ SABIC
4v Total B3 & 3 4= T X % B f2 % & 53 B* (Cracker of the Future Consortium) | » 4% %
FIHP P AR BT A FFENILS ARG ZAHABEE R 2 ARAHLE R p o
BASF~ /S & A # 1 ¥ 2 7 (SABIC)2 ++:48 & ®(Linde) 4 ¥ Z T 23 4 % (7 4 #t

S e 4 $h3x 439 -

18 McKinsey (2018) Decarbonization of industrial sectors: the next frontier.
https://www.mckinsey.com/~/media/mckinsey/business%20functions/sustainability/our%?20insights
/how%20industry%?20can%20move%20toward%20a%20low%20carbon%?20future/decarbonizatio
n-of-industrial-sectors-the-next-frontier.pdf
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AF ARG ¢ TREFRARFT F LSBT R FRAH G L4 A
IE R PR FREAIATAEAMART &Y > FEEFE > T A 2023 £
B e sk 2570 o

o AR KR Tho# & AR AR

. < 5 " il
L) i N x> &
850°C : l II I 850°C

Furnace R SEUMAace  Ssssivssensssas :

R AR s
- B A RER ﬁp

W 4.4.9BASF 4c 1% % T4 & § A koo d DR FEL N a2 s

(2) BT %5 ML AL A [ %

% K Siluria 2 @ ] 378 42 Gemini™ » 1 &
(Oxidative Coupling of Methane, OCM) » {1 * * X § 2 & ¢ % 2 [ % ([§] 4.4.10)"
LR RS SR VEEW R R A RS N T ek
PHTE A R R A B AIETE K R L B S B AR 4L 100 &

P T A SO B iR ek (TR R (200~300°C¥ 5~10 B % F &)

19 BASF(2021) B & ATHE fp—= 274 ~ FAH I PO HAB I L 2R F AT B EFTHfE
Y ° https://www.basf.com/cn/zh/media/news-releases/global/2021/03/p-21-165.html

520 BASF (2021) BASF, SABIC and Linde join forces to realize the world’s first electrically heated
steam cracker furnace. https://www.basf.com/tw/en/media/news-releases/global/2021/03/p-21-
165.html

521 e 5 $h3E 520 -

52 3 % (2019) # AGUSATHR L AFEL P AEFEMHSE R L BFEFT
= ° https://www.pipo.org. tw/Hr/artlcleimore?ld 31

528 e 4 Pt 522 o
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SREIEOMIB o AR TR ARG AL DI T o F R P B S AIFTH F R 5L
PRAET X R F BB LR A Ry LS HA R R e FA BT R

s
e °

Natural ( ‘ : : Purity Ethylene
Gas - and
Separations -+ Power(optional)
OoCM
oxidative or ;-*[ Gasoline ]
coupling | i ;
B of :>[ Aromatics ]
----- » methane .. (ethylene to --I
(optional) liquids) : 01;[ Distillates ]
E (diesel/jet)
jor
; ) : '[ Condensates J
W 4.4.10 % R Siluria 12 X R §F 5 @412 & o /[ 4 F ok i g4
Q) & = § £ #E&E Qs T (OX-ZEO waz)
EF LR e s T A ah e 1 R LA R BRI R

TR~ ARG AL TR MR B> F k2 Ay (R4411) 2
¢ EAE A B F IR 7 et 2016 £ 4 £ 5T 2 RALE (Science)dp T eh
— T8 AIFTHMY L § 4 oA 7 (Oxide-Zeolite, OX-ZEO)#l #2 » 2 H s 557 & &
P (do? fifos P EE ) 2 & 2§ B fisip o detpt > L & LR ETR
dz. OX-ZEO f# e 2 A 4> EE&+§ (7 COZ Hy) ME R
MR (4o 4411 2T ) BT P FERESF B a1l

B ke AL RS F R UL B - 2019 & PET AP WAL T

524 Siluria (2020) Overview . https://siluria.com/Technology/Overview

525 fp 5 4531 522 o

526 e 3 $hir 524 -

527 Jiao, F., Li, J., Pan, X., Xiao, J., Li, H., Ma, H., Wei, M., Pan, Y., Zhou, Z., Li, M., Miao, S., Li, J
Zhu, Y., Xiao, D., He, T., Yang, J., Qi, F., Fu, Q., & Bao, X (2016). Selective conversion of syngas
to light olefins. Science. 2016 Mar 4; 351(6277) 1065-8. doi: 10.1126/science.aaf1835.

B G E S HRF Y R R AL %(2019) F R PG FRapt R F R o ¢ HAE -
https://www.ctci.org.tw/8838/publication/10798/42506/
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SR T R £
—————{ OX-ZEO 4 3h & A8 4 R }

( AAFEE ) 5 b 4
ps Methanol % F (ﬁ;{%éﬁk&
Coal \___synthesis )

TSR e
RAAL SRR ME bl o e
Natural Gas Syngas H,/COt: Fischer-Tropsch Lower
- liquids Olefins
e N
R = Fa = a e
Biomass DME (DMTO)
- J

fie R A A L IsatIE |
Fischer-Tropsch to olefin(FTO) J

W44ll &3 FERBUEF T > OX-ZEO 2 & % § £ 1 f2>P

@) R RS § CRGRI LA E RS

Mo F PRARIFLZ MR B ET RS BT R CRER RS E R
B d I AP SRR - F L RBRTERSY TRILE BES AT 2

kA2 G F o FH#E B F PR IRCEEF #2) &1 F R (bl
GoorfR) ARG & AR e I RSN H Y AT ue TR
Fenichign & af R apRReSri EHier (Bl4412) Forie s
T AR L RRR SRR A TR T Rt s § L RRIFL
AARK S R P EE TR T R T | PR E > ER T U S RE A
KFried Henfd Fui - oV F NBRRPREL L1 AR R RN RTE
AEEFRE (FRBREL) P BHEHNFLAPRE L ALY

ERL LA S FRTUEER LI LI L 60% ¥ L A i kg 4

~=h

29 P FALE(2019) FE LR FE #%ﬁlfiﬁi‘l'ﬁ QAR S
https://www.cas.cn/zt/kjzt/2019nd1ldsx/zyzh/202001/t20200113 4731128.html

50 e $hir 528 -

58! Luna, P. D., Hahn, C., Higgins, D., Jaffer, S. A., Jaramillo, T. F., & Sargent, E. H. (2019) What
would it take for renewably powered electrosynthesis to displace petrochemical processes? Science
364, 350. doi: 10.1126/science.aav3506

232



Bl a® AT (KWh> F L[ pF) M35 &4 4 o

oA A
o

ORPEVIUERIE RS P SR Y Y R N SILE =

(5)& 3 #3

AEERTAER T O ORB L EL I A RSN AEEAYTL AR R #
BRFTELIRBDTF - PRER NERAREFER oL BAEF R A
BB R T it

A EBAfERY A Y F %(Crude Oil To Chemicals, COTC)

COTC #H itz 1 * R Hjzze & ﬁ%"‘}‘_{r‘%’"“t’*?r’,@ﬁ@wa
H 5

w4
Y%/ 42 (naphtha) 5 RAgden ;84 & o e ERERRMAHE (2014 &7
) Wit g2 E (2019 #FHE ) 12 R &R (2025 e ) %
o At A Y EHN 2 # ) 0 BER 2 P Deloitte 35 3% B 7,000 BE A
AT 650 F A F E R F 0P B A RHH £ 1 COTC 1 i 78 & - COTC
1 B AFBEA G BRI WA A AR WA P E g ST
# 2 40%~80% T & GRS (A 443) LB FELET TS 4

532 e 5 $h3L 531 -
533 fy 8(2021) 2 E R A E S(COTO)E AT B o 1 £ 5 g ¥ RS
Kook g B At o 15304 B 4 o https://www.materialsnet.com.tw/DocView.aspx?id=45755
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BBCLE LD G PR T COTCHE ¥ A R* MWATEZ ARG EF 1 RP o i
*iEE > @ 2014 & ExxonMobil » Aramco/ Sabic JV ~ Aramco ¥2 Chevron Lummus

Global (CLG)# I & it &afseski® = ¢ A i 5 100 ¥ /& 2 COTC %%

534,535,536,537

2443 FRAPBRI AU FRY IR BRS F 2 St @5

Bid 2 COTC # 5

B e b B b B K 5 15~25% | R EdE S F 2 51 5 40%~80%

Wit - B ETE R A Sl B
r' t 3 ,g@‘y s m X %é J;J_,},/Eb /E}(,gﬂ/é % l']’
A NCRA TR E TR FEARY)

Wi - RBE R
(Refinery-Petrochemical-Integration)

AR A3
P A o Fib 4F & 35 B f#
WAt JEanF o R

B.&RFE 4t

SHELL = @ A®E FA&F LT > BE R R ERR /TR ALE
ITM Power %1€ Bl = F ke % & f§ it /& fv i* 1 Bl % (Rhineland Energy and
Chemicals Park) > 2= £ % & * (10MW)4 7 28 Refhyne» =1 {8 &% 27 4 & 4
1,300 (13k)% & >+ 5 1 EMB % E LRT > R E 2 ARk p AR T
AR S S L IR R G AE S IHF LAY FAEEY R
BASF B BPIFE 4~ 32 40 e~ L T~ AARF - JI* L2 R AT A4 F
N AR B 0. 3 BP 2 P 592050 % R AR Y 0 K 22030

53 e 4 $hir 533 -
55 e 5 4531 533 o
536 fp 4 $h3E 522 o
57 e i $h3E 501 o
>% *’%E 7(2020) B B E SR 1EHMF L IRAFPHERFRE T B T E
SRR T
https.//www.moea. gov.tw/MNS/doit/industrytech/IndustryTech.aspx?menu_id=13545&it_id=305
® REFHYNE (2022) Project overview. https://rethyne.eu/
0 BASF (2021) BASF presents roadmap to climate neutrality. https:/www.basf.com/global/en/who-we-

@

5!
5

B W
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ETAEARF AR EMA0% FE NIRRT 108 ES0RmEA L AN

g 3 50 GWH o
C.e# 1

FRBP 2P ML TR LR BRG0P P HABIT S B WS T
$*BP R G (o) ST IEER > KR HETHD ATRENF
B Lol el DX TPET 2030 #H* 2T HD

3 70,000 % B2
D ﬂﬁ-& 4 ~;

16 ¥ BASF § B A PEAL A B 1 BUE 0 RSB E L 7 o Fd HF

% (close the loops)- % it SF & 2 & > %P 2 b WAL R B 473 it FihHT 5

Y

FARIAG A QOFEAFFTAREAY (o Wg Bd 2 HCO ¢ T
HAr L B2 A k)l 1 S EE BB R RER S S wH e Wlme

ARIEH 2 R AR FAER S TR TR

are/sustainability/whats-new/sustainability-news/202 1 /basf-presents-roadmap-to-climate-neutrality.html
%41 BP (2021) BP sustainability report.
https://www.bp.com/en/global/corporate/sustainability/reporting-centre-and-archive/quick-
read.html
BP (2021) Volkswagen Group and bp to join forces to expand ultra-fast electric vehicle charging
across Europe. https://www.bp.com/en/global/corporate/news-and-insights/press-releases/vw-
group-and-bp-join-forces-ultra-fast-ev-charging-europe.html
53 BASF (2021) Circular economy at BASF. https://www.basf.com/global/en/who-we-
are/sustainability/we-drive-sustainable-solutions/circular-economy.html
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444 FRER

7R B S i 2050 5 F B P PR B (R B M A K > AR

R RN T

1 G »FRFAEE (o2 ’?’nb‘ﬁ‘ﬁ) TR R (2 ’?’izﬁl?ﬁ’g
RIS ) A FH AL T 08 SEERRL CRE L ER
AAPBER DA L BT MBI @ 25 2030 & 3 2050 & 2 FFi% bk 2

(1) WA i~ G~ TF AT

P e F MR Rt Rers R s AR AT
R R AL B FN R B R S D hm s vt Al
AFN A ET S RREF YRR U TR R i D e 3 o
EH PR ARRE A RBEFFR > FAABRRELS P D RFHL T
o PR R AR BT o T2 AR BB T ARG > AR Y AfE AR A S
FIfb G 2 5 F AP B TR FEFAABERTF 1S
RS L TR E L EFTARERTF %4 b
(2) # B2 F Rtz 2 4 @ 4% (bio-based processing)H 5 * f b

FF i AERT 2 AEMALR B RS SRR L AT HA MR -2 A<

ERUS RRBEARART WS LW EREY ¥V E B
BEBRBOFJEIFEE X ZRNF R SEFHERF W E G S AP RITF
ﬂ’§ﬁ%iﬂﬁ%ﬁﬂi?&ﬂii%ﬂﬁ%ﬁ$ﬁﬁi?ﬁi@ﬁ%lﬂﬁ

I TR

AR A FICERZ S G REARS o B2 AR e mg s
ER A FAh T FHFFHT A ko2 R 2 H ekt F 351 1,3-PDO
1,4-BDO - lactic acid ~ ethylene ~ PLA ~ 1-Butanol ~ isobutanol ~ succinic acid % >
1T # 7% B % terephthalic acid ~ ethylene glycol ~ diacids ~ diamines % # %% H 48 ¥ 4|
= 24 F & F % ¥ (bio-based plastics) °

A FRAAEL L FEUEL R AL E RS PR B
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HitLHEB I R EY S22

AREL 2 P RARE R G2 A S SR H (ool ) e (4 gk
Fi) 24t 23 3 P AR F 0] T EAMIARE SR FELEFE S AT
R Smse 1 s TR et ST A A LB B R AR B Y inghie
FRIEAALY R 2 BREHETAGFEL A FEARCIER AL H G
HEE B 0 R T2 - ERP A S FEEAE TR
R BRFFRLBRAREF LA EFRE PO ATEALR
Fedfr a8 ns 4 5l flv 812 S PR s
ﬂlﬂﬁﬁ%“@%olﬁ?%ﬁﬂi’$ﬁ¥ SRR A AR ET
PR PR ATV 2B E I RARF A o P BT RS R 2050 i F

P AR

2. BRIl s iRt 2 Fd A paaes: (2030 £ s w0 A2 B
= PR T F R T 2030 £ 3 2050 & F B EF TS A HH)

B g R R % R R R R 11 R 5 AR
FP AT > Kt A F A X E S SRR IR o bldedEid B A Rl
BOAh e B AR S R T RIRTEOM] S S P o g
g AR FIRA AT REE G REck R &S F e
HEEEAR P WP R R 2 E TSR BN S EAT el et o e
BB AR BALR R F R A S P AT AR L B T 0
RO E L - TR ST

JEFAFF M EAERULREBURE AR TH T ok SRR #
PR BEASER ERAMARTIE LS

P i AEFAREI Xt Rl E ivd o % g m gt 3ns s F A
WA FY EFFMPEREF O TP F R ARG 2
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Bzt Rild & Fw M B l}u BErAE > wEA LAFA AT RV R

Fp e G PR N E A AREE AR gy L2 E gt F R
FROEAREL S TR A F R AT AR RN O EHAER R BFY

ATE o =&mF YRR B fER M A ® Y F 5 (Crude Oil to Chemicals, COTC) i*

BV fE D ER o et B BRI ERA S AL A AR
U T A FRAT DG MIUETS A P R B o & b T

BREALTRAE > FCRRIT LS8 TR T T Ao AR A A
PR R B BT L L 2 e R KGR B R s
4. @ F > g CCUS $jF ~ 4 s & Jipe

RAFEZ LI AR BRI IER EEREEHFEL G M o & CCUS
PR AR TP 2 B P m R 1 ER A » R e

PR EE_CCUS ¥ S Henflime & 72 M ¥ 7 R 4 ¢ - F LAk

oy

—

FUREA*RIARRF R - REAME G RRH EFFEHLDRFR P

Iy

o R kd AR P RARE L AR R ET kihs
FOUOBR AR N RI B E P G ARG T EHGIEES SR

T HEfE o mp FF T L 33CCUS § & -

FRE PRA T IR T - Rz o R R AR IR o 0t -
EREAH TR L AP ABR IR BT T RS SEE Kl ue S

Ay feo i FT P L 2.6 4 A E T E
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2019 #ARTF FEZTF P T L 2RERED 109% > £ 74 5 H
2 BEF R R E S A2 - o R RE S R R AR B AR e
3B AP F B AT RY Ry o TFF B 2020 E 0T T EFRE TN R
BT RD226% D T A RSEFIL c HART I LEF RS
LR G A M B F R RPN ST R R BRAE S W
A d e T3 L ARH & F M nRIE A7 I R enA kiR A § T E
T E L E NP RO L TS - BRI AN G
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B ORERE T E SR TFERAE L F R kb

Pk BT A o AFTRER DT FuE R Ao

1L BELFEERFEFE BRI FAS? GRPRREL RETF£4
q

2 HBFENERTABF LA S Ba A NCBELT N ER AR

2019 EAREF ER T 5 Mg PG ERRE D 21.0% (§F 2R
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kT A B A EAHES T ERF F R B 451 #1F 0 22 2013 £ 4p
F AR (k-

o 2019 # B 4RE )
BT Fapiadt s - 2%

H’J(d“ﬁ'ig by oo (B R At /Eﬂlg%k'm#k"‘ii (?‘7

otk

X

ug; ) g]u]&;.‘:g{—r (£

B452 A2 Egmp o B9 RS R 7 o AR N ER
AR AL ARR R~ F VBT AR BT - B AT R i 4
WAz > B FI B Y aedl > PR s Ay s 3 ke Bk B B AEEE S AR
BoCHEEMNBMG AR SAHET T RETER (R453) Wz
??Jwﬁs’ﬁﬁqm’ﬂw?iéwﬁﬁ3%ﬁ@ﬁ¢$ﬁ$QM%p%ﬁ
2 (7.4%) ~ § # (6.6%) ~ 752 % (3.0%) ~ 424k (3.0%)°% - kT ¥iBZEF
FER R SR LT R WAL &L S 1P A H G E aray(E
TR Wi P Bocell (%) 6 module (e ) Az > &4 4% 4
£k p WA2(39.3%) ~ B (242%)2 5 R & 52(20.2%) (B 4.5.4) > -

Ak EE (1COeq)

20M
-+
18 M =
=
16 M 2 5 @ o
= ; : 2
14M 2 2 & o
2 = :“ - =
12M 2 % £ = = 3
<& 3 =
10M . - ; z - % = 2
8M 5 a & K s o = &
joe] ® iy ;r; g = a
6M i‘-'r; § :o} v v i %
4M e
M
2013 2014 2015 2016 2017 2018 2019

BEE- TE%—

W451 ARTFFFEAEEF HP xR

MOERRERFEFRREIFAMESET S O RN B RTFLATEOBRTAZ A -

545 Gopalakrishnan, B., Mardikar, Y., & Korakakis, D. (2010) Energy analysis in semlconductor
manufacturing. Energy Engineering, 107(2), 6-40.

546 Huy, S. C., & Chuah, Y. K. (2003) Power consumption of semiconductor fabs in
Taiwan. Energy, 28(8), 895-907.

ST It ¥ 5 (2020) kT ¥ M BRI RE
https://ghg.tgpf.org.tw/Resources/ResourcesLectureNums?id=0b731df449ee475597{8051955 1 6acd0
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AR T3 LR R F MR REG 7 A F W 2 AT (e

EEMR AL LR AEFRE) A RS Z A F o F dp A

AP R g R B TR 2 AR EBUR L R AR FATE

=
A (R ELR32 - & T ) Rmipl P A4 FAAG - F LR BER
g (£ 451) Bl 455 RART T EFE & F P, 20 a1

BRI R RSN A PR EREARERT AL A A

iiﬂ;ui;,ﬁ({wg\;g\, y ¥ ¢} ’:‘—3‘:“%—,’5?3‘:&{7 »;,F],JJ‘E/:I@—F:L , ,e%g_tgéﬁm#tvz;;

i

g FoTE L AT R dem it & FHERERE S F PR E

¥

&)

3 W oo B = L 5
S ERPIE DS L2 - o

£451 $EFMe-§

—_
=
po3

og 1 AL R

# Wi rEER () ERE e s
3 it - 1
= 4 7 %(CH2F») 5 550
2 4, i B (CFyg) 50,000 5,700
N £ 7 2 (CsFs) 2,600 8,600
A & Tk 7 % (c-CaFs) 3,200 10,000
= 4 it ¥ (NF3) > 500 10,800
= 4 ¢ = (CoFe) 10,000 11,900
+ & 1 £(SFe) 3,200 22,200

548 Houghton, J. T., Ding, Y. D. J. G., Griggs, D. J., Noguer, M., van der Linden, P. J., Dai, X, ... &

Johnson, C. A. (2001) Climate change 2001: the scientific basis. The Press Syndicate of the
University of Cambridge.

9 F etk R F (2020 4 10 7 ) 2020 AR B FOE  F MR R -
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