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300, AR 1.2 MW, 251 PEMWE"

3) Bifi#E % %5 | R4 Global Thermostat, Ff
1~2 ke-a ', {7 PRI o (AR e 268 i B 7, 2SRy
DAC™

4) P % £5: | R~ MAN Energy Solutions®™,
FH e 3 PR (3 B 2677 ) b B B ) o B ) 90% (45
BECTR S EAEIER)

5) MTG ¥ £ : ) 7 A ExxonMobil™, H figt#% {1k
2 100%, TR g F A7 FHBERE A8 7 Hh i YR )
34.7%, 1P IRIMEREE R 935,
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T 56, XA IR (R B ] A TR HE O A

1) Wy K BB s B HE S % [41-42] 0 1
Z B (3.0 MW K45 4.97 g-(kW-h) ', 3.2 MW X
£ 5.0 g (kW-h)", 23 MW % £ 6.0 g-(kW-h)™") . Xt
3.4 MW %45, i 5.0 g (kW-h) ™'

2) HLfif il SR A: B RS % (431 By L
P(17.5 MW % % 72 4 335 kg'h "), & kit 2 %
(4417 i 2 9 B0 di (1 MW % 4% 0.2 kgCO, kg ') o Xt
1.2 MW &4, A31 0.5 kgCO, kg '

CFarx = CFaman + CFumus
~ 17.5x 1000

335
=0.5kgCO, -kg™ (6)

K, CRRIRXS IR A OK -, IRl

3) WA AR I A Z M T HEL, B R S %
2050 (R AEZK S 0.2~0.3 kW-h-kg ', BURFR),
W B 500 55 T B (R ) HE S 5 [46]H 19 8 5 508
(AT & 0.010~0.046 kgCO, kg, B -5 J5 & <0.015
kgCO, kg ', BULBE 80%) . XFACBE 4%, 680 AT 0.041
kgCO, kg .

x0.005+1.2x0.2

CF s = CFugen s + CPungeins
0.010 + 0.046
2
+0.015 x 80% = 0.041kgCO, -kg* (7)

4) il F A s 2 AT 5 R T HE BT, AR Al H
BEREREPE S b2 U, 267 1 kg RS 0.213 kg
AR 1.53 kg A Abm GA A 7 A 1 Ho At v 8] 4
U P IR IL B, 5 I8 | SRR HE U 5
M), XA, SA 11 0.17 kgCO, kg '

=0.2x0.005+
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CFig = 0.213 X CFos +1.53 X CF -y
=0.213 x 0.5+ 1.53 x 0.041
= 0.17 kgCO, - kg™ (8)

5) MTG B4 28T 5 i I HERC, AR
B & b (R AR U T8t L, B 1.851Y) b2 X
BioF, 4 7= 1 kg E-Gasoline 75 2.31 kg FEE (Al =4
A A= VR R ol e S, AR R ik
PR X HE R A FE ) o XA I A, A T 0.39
kgCO, kg '

CF:_gusorine = 2-31 X CFiyg
=2.31x0.17=0.39 kgCO, -kg'  (9)

FRYGA IR o LA, mT DR R HE R O ok
JEREDL, ARl 6 FIrRs o

i 1 {#F HIF Global 23 F] % E-Fuels 77 %, A1
JE T HEBOKSEAL A 0.39 kgCO,-kg ™, 11 8 44 il 7%
T A A R A HEOK S 2928 95g CO,-MI'™, Bl 4.37
kgCO,'kg's FIF Lk, i% E-Fuels A4 AH X 380 HE 5 88 1o
90%, A NFEI KBRS 1 53554 1 .

MR E el DL B, E-Fuels 18 B HE BT 322k
U8 &R HUOR T A Ak . BRI, A
Hesf o3 1k B R il S e i ki . AR AR i
2R RS A R H A R T F ) R, X 3 A
7 LEFEAHTR] . PRI, ASRAEIX 3 T THT RIS HE A %o [
fIk E-Fuels i SAHEBOK - 2 CHE 2,

3.3 E-Fuels B AITE

H AT T Toll ™ S it A7 A TPAL & A 5
KRR S5 A, Flan, BRF R, 8— LY
Grahn S5 % —SE ARG 0 5 A S RHT H 517 T 6%
RO SR ACEE LR 2R, %
LCA ¥/ sE LA, XF HIF Global 2 7 Y E-Fuels T
SR R = I N T S £ N7 o TN g = 2 S TR U 'Y
AFE (E 7) 3R . &30 B B S80S S ke
mr,

5, XA T BB LA T AT

1) Wk k4 & an 575 43 i 4
P (8.0 MW 4% 25 a), 7 i R AN (F5 A &K HL s ] i
o7 19 EE ) 2 25 (43,531 19 2 25 B8R (8.0 MW i 4%
48.5%, — il A 30%~40%, B 45%), #i% iz
YA S H 531 S 500 (R 1300 2270 -kW,
J5# 0.01~0.02 FEJ0-(kW-h) ™", BoE)) . Xt 3.4 MW
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. G}

E& 775.3  Electricity g
Construction

B2 555
Management

K _52

Water resource

Hydrogen

fii4ECO,
Captured CO,

971.2

FH
Methanol 1329.6

I 289.6

E-Fuels § 1335.6

& 7 1tE-Fuels iR RATL (B 3550)

45, A1t 0.028 290 (KW-h) '
1300
25 x 8760 x 45%
=0.028 3250 (kW-h) !
(10)

Cu = Cymmir + Cruzsg =
0.01+0.02

K, CHEXTR R BLAS K, R 1AL

2) LM SR A WA RS2 [32] P R A 4L
P (BLLL 2 10 ), B4 B B S5 [ 541 (0 4 458
(17.5 MW £ =4 335 keg-h!), L 5K IEA S
211 RS BE (FRARRCR 75%, 1A R RER %
J 33.3 kW-h-kg ', 7K 10 L-kg ", %5 BUK 2% 0.001 36
JG-LT), B 518 4k AR S % [55-56]H S % i
(T 840 3570 kW', J 75 5 4F HUP) Iy A 4 AR 11
2%) . XF 1.2 MW &4, 611 1.845 £ot-kg s

Cax = Cammnn + Cummx + Cumreir + Camrizae
_ 33.3x0.028 10 % 0.001 + 840 x 1200
75% 10 x 8760 x 23
x (1410x2% ) =1.8453FJ0 kg™
(11)

3) BRI WA R M SH (ST S
(BEZH 2 20 a), ZBET A, BT A S [56]H Y
L8 T BEZKF 0.2~0.3 kW-h kg™, BUFBR), #i%
Hig 4k A Z Z 5710 0 S % 5 Git & L &
730 BROG-t', J5 3 R ORI OG B AR Y 4%), Gt —
P& R FEITALERE 1 BRG=1.08 £I0) . MWA K&,
A1 76.6 FEIT-t,

Cosper = Crmom + Copgeariz + Crnuizae
=0.2x 1000 x 0.028 + % % 1.08
x (1420%x4% ) =76.6FIC-t" (12)
4) P B B A 275 (58] By Eidia
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(B2 10 a), ZBSHRT) 5o I lA, BIRAS %
[591 B 249 (3 F 65 kt-a™ B35 H, 3£ 11000000
MKIG), 18 4k A 2 2% (58] 1 275 B s (A1 HUw) iy
B AIY 5%), G—Hr & R 27T QLR i
H s etk 5t e, A2 1t RS 0.213 ¢
2 153 ¢ AR GA 7™ A= B9 HAd el B 4
JERHR AL UL B, 25 8 A BE BRI X HE L 5
Wip) o RPABE A, 11 538 SETn-t s
Cym = Cymuaeize + Comizs + Crrmare + Crm s
11000000

~ 65 % 10000

% 1000 x 1.845+1.53 X 76.6 = 538 I -t
(13)

5) MTG &5 W FHa 2% [60, 541 1 1%L
P (REZH 2 25 a), ZEEAT) 5 R A, #ik Hiz
A A S 75160, 54171 Z2 B804 (6T 4200000 t-a™
B350 H, H A 753 3700000 ta!, LPG 436000 t-a’,
LNG 64000 t-a’' 9300 H , &8 & A 462000000 32
JG, IBYERLAR 7260000 JETC-a ), HALE EEI Y AT HE
WM LT, He AR NAS, e —r &R
VR CERAAL IR A A T SO S T 1.35 293, S0
R RS U T 043 A5 ), AT &7 i
4314492 t-a’', JFORHHFEMRIE 34.7% HITIMIBCRIT R,
XA, At 1335.6 ot '(30.96 EIT-L)

CEfGasoline = CMTGE& + CMTGJééﬁ:' + Cﬁﬁﬁ% i

1 (462000000

~ 4314492 25
3700000

34.7%

x1.08 x (14+10x5% ) +0.213

+ 7260000

X 538) =1335.6 £J0 -t
(14)
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PRSI, WNE 7 B o

i 52 {f F HIF Global 2 F] Y E-Fuels 7%, B
ATKI-iEF) 0.96 SETT-L, HH L AT WL, HIF Global 23 H)
1 E-Fuels J7 &A= AR & .

E-Fuels SR BA KT BEAIR 32 224K 5E T AR
BAR KT P BTG, VR e FH - A8 A J AR 7K - 1) o
G, A0 & B TR EE BT AT P A L T AR KT I REAIR,
M5 # EEAMEE R AR BT T B & A IR 1) [
I, —HHBIEAK E-Fuels S A AR IO RF 5 45

Al LA, E-Fuels 2l 1 A K & J 5 i 7 T4l &
FEAR B R AR AR, LA K ] PR & B B R 1)
— At E-Fuels A T Lt 2 A BEAY —Fh 2Rk, L
Ak 5 A RE (AR T L ] AR LR ) A R ok ke
HENT BN R

4 E-Fuels EEXBRERH#EBPHLD

41 RERBEMEREEME

E-Fuels A4S R AT F2E B 9284, M4 Zappa
SECURY AT, BV AE B HAR R B R ARG, UK
S8 XA PR ) T T B R CELAE XU L D RE S A M RE S
Al FRA BB, REAS LI Y HTHL ) RGN 78 R PR K iz
7 100% By n] FEAE R R G0 it nl DL, RS N
BAAMEE B 5] fRA e SR T e BT T . A
MR 5 B nT A R TR SRS B 750 R I, e 4G
H:7” E-Fuels BA R 91925 0], A7 R LR #S) E-Fuels
BRAEGAARRIR, TR S RE IR
42 ‘T RIE B

E-Fuels 7] LU HHEUA R SR R, IR, AHOC A
M 52 BN ARl vh o 5N, AT REAE FE S A BRI Y
Ak S BN . XTI ZE Y, E-Fuels /4
i HTBETEIRA A& S AR R FE A A TR &, MESE
AL, —Eel U Porsche T 7E i E-Fuels i &5 4
R SR E R A= R R AR S o
43 RRERAMEZFTEM

DA ] Ry 5], VR4 Tl S L B 248 5 SO, o1
R TR 2 A 4 LY 6 R 2R B R SR, X
EVAGE TO AL A £, B TR A
PR SRR ZE A AT X ], 5 B R B 2
AR, i T B RN RE 5 K RN 7R AR %

www.kjdb.org

T, U SRR AR

TEAEENA G Tl W2 A s FU SR T, i UM X
MR BRTE 2035 4745 1044 85 BRI VA ZE L SR B X
B 2GR Nz, SRV R I K Sl B ffi ] E-Fuels
HIRRIRZE A TR B

E-Fuels f#E) BENSAR 47 M 3d L H AT A% & shLA
F, A HOR L W EERR | L S5 AT T, B
BRI G S, e T LR LRI R Y H B
4.4 (EAFERBHNBTIHZS

H A, A g ey i 45 R e i HE L T
2 ML . B, 3E EIIH T 2009 4F 5 KRR R
#7#E (low carbon fuel standard, LCFS)#LH, 25 & (19 %8
RIREHEER T, AR, KRR BV CRES 5%, 7T
PRAEVREGMAE . RIS, W T BORNA B Al
R 1] M 23 SRR 2 B 25 R FRORORH RN AR EBCRR 4,
SR LGB A T SR SR Clnr i 2B 7= S gk
TS5 R HE AT ) o BURF LA SE BN T 1 RE IR A4 75
AR, JEXTREIR T A TR 55 3,

X T BB, AT LA 48 LCFS iy HL i, #
E-Fuels 1015 VR G | AR, i E-Fuels 4™
] RIARISORAS G A, HRIH BB e A7 AR o ik A g
WS TE—E R BE A SRR [ R, Y83l E—Fuels 551K
TRBEIR L) & J

5 E-Fuels BIAR 5%

REVR A “ AN TT B = A7 Uik, Bl —Fh IR A9
T FRE MR T M LA, A kB B AR IR,
E-Fuels BRI PEANES, (BB T 08 0] B4R BR A,
FaE M — M. SR, Ha KRG AAEL Tk, (RAE A
FHAR 5 i AR A i =2

1) 5 E G R BB AR L, E-Fuels 7648 7 2 ]
AR TR RE I, HSARRCRARR ., AR
[l B 3 ¥t 3¢ 18 2% b1 2> (International Council on Clean
Transportation, ICCT)#& ¥} 31 H 4 4 &, | T 47~
E-Fuels Y H A 16% w2 H TIRZEIK SN, T H B
TR0 B AR AR AT 729%™, 3X /& E-Fuels LA
B EBERYEZ — . E-Fuels 7647 5 IR Y (K
BRCR T EE S M L2 B, I RICHE PN T A e IR
BRI 2 o
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2) E-Fuels )" 32 FH A4 5 = 2 PR HC g 60 B i
Ao Y SO, A= AR 20 0.95 36o0-L Y, MY
T 7 o0-L, AR GG A A AR, T e 4 AR
250 G EARMHHRBEMLL, d T RER AL A AR ™
AP, E-Fuels (AR IRZE = AT, #2017 HKH
REA A P A A, RIS mT LA ANTRY P 42 T 15
D, ALAE LI IS8T B R AR

IS, E-Fuels F= 245 T KUAE . YEARESE AR IR
B, Xt X7 A H | AR e v A5l A R A
JR-tL ] e B 5 AR AR DR, LA B 2R | R
HOREIR | WP R 4 BRI M, LR R I
FAEY RO | X JRy B 5 A Bk R A PR AR I

6 E-Fuels kF KR

6.1 EKE2 E—Fuel Alliance #3)

MR B2 i E-Fuel Alliance JEBUR L, ‘B H
B RAT ML W Ak 5 WA 4 A%, £135 Bosch, Porsche,
Exxonmobil, Siemens &5\l . 1% 2H 41 | 4¢ E-Fuels
R, B W BOR VRR AL X PR AR B Y il
FE . AEERRIE 3 10 R 5 R L A1 i e TR B
B WNA] E-Fuels MYBCHEDTHER . sk [ bR -G 4F Ffe
Tk Al A 7= AT, B Ay B UM g A AT E-Fuels 19
EIF R R SR 51

E-Fuel Alliance 1Y) HFr/&H] 2050 4E 523 E-Fuels
TR UGG BCRE, AL T — L
R

1) M 2025 4EFF45, Bt 4% 1) E-Fuels S51E5c 80k
A, FFZLHYIN LG, B2 2050 4FAF] 100%. i
AR, AT LASEER E-Fuels T3 0A% - o %,
it 4> 2 1] P #F RE A% 57 1456 E-Fuels B8 25

2) Porsche E-Fuels [4]BA fit 7% A\ Karl Dums %75,
F 1) E-Fuels AYHER BEOR 3, sl i 72 XL, IR F &
(b IX A= 77 E-Fuels, J65 Hiz f 2 Ko, w] LAsE il AT
FHA BB R Y Ik 2 S 1

3) Karl Dums JRFR, &K Porsche Fr A5 BLA 424l
55 W 0 4N 4 T d ] E-Fuels, If B % &
TEMELLFE SARBIES . s Siisdy i E-Fuels (RN

o, SE LR I W 0 Lo ) i AR, nfg i
o I BORS R iR T TR R SR, Xk O R Bl e A2 —
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YRR 8 S0 A B AR R 4 L 3, 7R 008 = 5 ML IX AR 7
E-Fuels, iz fii 2| 75 5K 12 KA 7, SO 16 E-Fuels
Vi R s 8 T B iy SEUARL, M AE AT =5 | it iz s, 1 ]
E-Fuels 98 B8O A 2IHE, HET, AT RR2e iz #ARH
(sustainable aviation fuel, SAF, 455t & —F' E-Fuels)
A3z
6.2 E-Fuels 9T H5H

AR, A 2 H O i OE T R e Y
E-Fuels 1., BT LA PRI K PE VAR = 1Y 75 RK
JCERE K, WA — Lo 7 56 E AR 5 50 M L MR RS
Wy JE SN | oK R PEE X, KR4 B 4754k
TR A By B, R O 248 i B, HARE ™
iU JG 78 AN B 1 2 BRI R 4T 2R D 5 5K, 9, Haru
Oni T.J 2023 4FH4E r= UM 13.1 J1 L E-gasoline
5 323 t E-Methanol™, [A ., KX# 1) E-Fuels F= A%
Ak T ST
6.3 ERBERYERME

JL4E E-Fuel Alliance #2172 Hin 55, Jf
AT T R MB R 5 5 & R, HECHEE X
E-Fuels B IFA S5 H—2, 2023 4ERRIIL 2 FI BT
HeRATHEA (EU)2023/2413, RIS = i n] FRAE B IR
& 4> (Renewable Energy Directive III, RED III1), M %
Pk, HKIN E-Fuels(J5$8 2 hARVEIEAE YR IR 1)
A] Az #RKL, renewable fuels of non-biological origin,
RFNBO, 54 CT#8 11 E-Fuels —Z0) BI{RBRYE, A H
SRR A AR, HO A R i T A
L7 8 LA Y7 211 E-Fuels, {H#1IA 5 E-Fuels B
JSEIZAEXE LB Ak i U AT 4 ) S N, At . T
My R 5 AR IS i A, TR 2N B Al U, TR
TR HERF R R 25 5y, BLACRETE &, OB 2R il AR AR
S E T ME B, o E T #2030 45 E-Fuels
A R BAR b Hh 1%, I BRizs 53
BT E-Fuels TR IREON 1.2 #5215, X1
WIRK X % J'& E-Fuels $2 11 T A 29 20K, (Hi% 24
W AR, H B 5k E-Fuels HFAEA BAEE™

BEAb, R A B 2R Bl 7k 2028 4F 7 H 1 H
HITEEAT FRHRPAL, LAR & T 26 7 E-Fuels A HL JJ 4T
AT AR R 5 A W BRI IR ARG E A5 55 TR
M (additionality, it 1 FH X T AN SR BUAE fo] 28 1 T
T RIS T i iR A S SO e i) L B E] A
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b DG R A 7 A ARG i 28 ARl HE S e T 2R
i, JCHSEAE Tl RS S ] A mT A R
AT, DL R SR 2030 4 E-Fuels H
PREysem o Sz, B E TR MRS B, A S R
B E-Fuels £ 4 S0 1) 0 FH W 7 S =g, 3k
AR B FEA

T, BN E-Fuels #4177 —& B9 21, 718
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M T —E R .
6.4 WHHNLZREZ:SREHHEERE

1RG 31 RS0 R NADL S LR TAE, SR
KB AR R G, HRTIZRE, 20 0 st IRHE
KU SARBE it 7o R IR SIS AL RS
Pedi, IRA B R E BB S EE S MR 22 T 1, i R AIR
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JRAR B
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RERTRORAR A BLAh, HE IR G S IR RA
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1) BHRFREAR: Tl A B O AR
A HL A L TR BT ) , AT Al 377, Ok G i
BB TR TR

2) FFRAMEBERAR: IR A5 3 T4 AT AU 4K
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Ak, A SR AERT LA IR IF B & L
17" 4 S B 45 5, FIHIIEL 8 B 7R 9 E—Fuels & i %A%,
S B AR BB ARSI T S8 R, ) FH U A S Wy 1 7
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B PRI H A
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g kiR

i
FEAI

/ A
sk, Weiinic [RRRTN (e i

FINRE

L€

PRPFHE
K18 —FATHENY A E-Fuels N JHHE #42

6.5 HE E-Fuels F= il % RAT=

AR IR EZE R A TR E-Fuels L&
J&&, AR rp L Y A S RO AT SR AN, XK X E-Fuels
F i SR AR P A A Rl 5

MART A, hEA % e E KT, i
Yz ) ], v o 5 b5 25 GO X 77l TR B 5 )
Jr#gsiE, B4 A E-Fuels F= b $ AR E R 32 35 FINgE P
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BRI A AE, HEr TR KT se g 1™, L
ZF, E-Fuels ME = AR ST, 76 R b de 45 . Ml
AR T LA, Bl I 2% E AR A L RS PRTR oK
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SN, E-Fuels /543 1 7 46 H At S50 A v [
H e R R B AE B Oy o — T T, T DAAE 2 MK 1 &2
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The logic behind EU's development of E-Fuels and revelations for China
WU Jinxi', ZHI Jiagi®

1. School of Social Science, Tsinghua University, Beijing 100084, China
2. Xingjian College, Tsinghua University, Beijing 100084, China

Abstract In recent years, energy independence and low-carbon transitions have become key global concerns, and countries in the
European Union, particularly Germany, are advocating for the development of E-Fuels in the transportation sector. This paper provides a
comprehensive review of the concept, properties, and production process of E—Fuels, while analyzing their lifecycle emissions and
production costs. The paper highlights the significant role that E-Fuels play in the EU's energy transition by enhancing energy
independence, supporting the existing automotive industry, stabilizing the economic foundation, and participating in carbon market
trading. However, challenges such as high production costs and low efficiency are also identified. Additionally, the paper outlines the
current development status of the E-Fuels industry in the EU, examines the proactive efforts made by non-governmental industry
alliances, and discusses the EU's official neutral stance on E-Fuels. It further explores the potential pathway for the integration of E-Fuels
with hybrid vehicles. Finally, the paper looks ahead to the opportunities for E-Fuels in China, offering recommendations for
innovation—driven development, tailored strategies, and adoption of a flexible and inclusive approach to technological advancement, with
the aim of supporting China's energy transition.

Keywords low-carbon transportation; E-Fuels; EU industry
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