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Abstract: Under the requirements of China's strategic goal of "carbon peaking and carbon neutrality", as a renewable, clean and efficient
secondary energy source, hydrogen benefits from abundant resources, a wide variety of sources, a high combustion calorific value, clean
and non-polluting, various forms of utilization, energy storage mediums and good security, etc. It will become a realistic way to help en-
ergy, transportation, petrochemical and other fields to achieve deep decarbonization, and will turn into an important replacement energy
source for China to build a modern clean energy system. It is clear that accelerating the development of hydrogen energy has become a
global consensus. In order to provide a theoretical support for the accelerated transformation of hydrogen-related industries and energy
companies, and provide a basis and reference for the construction of "Hydrogen Energy China", this paper describes main key technolog-
ical progresses in the hydrogen industry chain such as hydrogen production, storage, transportation, and application. The status and de-
velopment trends of hydrogen industrialization are analyzed, and then the challenges faced by the development of the hydrogen industry
are discussed. At last, the development and future of the hydrogen industry are prospected. The following conclusions are achieved.
(1) Hydrogen technologies of our country will become mature and enter the road of industrialization. The whole industry chain system
of the hydrogen industry is gradually being formed, and will realize the leap-forward development from gray hydrogen, blue hydrogen to
green hydrogen. (2) The overall development of the entire hydrogen industry chain such as hydrogen production, storage and transporta-
tion, fuel cells, hydrogen refueling stations and other scenarios should be accelerated. Besides, in-depth integration and coordination with
the oil and gas industry needs more attention, which will rapidly promote the high-quality development of the hydrogen industry system.
(3) The promotion and implementation of major projects such as "north—east hydrogen transmission", "west-east hydrogen transmission",
"sea hydrogen landing", and utilization of infrastructures such as gas filling stations, can give full play to the innate advantages of oil and
gas companies in industrial chain nodes such as hydrogen production and refueling, etc., which can help to achieve the application of "oil,
gas, hydrogen, and electricity" four-station joint construction, form a nationwide hydrogen resource guarantee system, and accelerate the
planning and promotion of the "Hydrogen Energy China" strategy.

Keywords: Green hydrogen; Hydrogen energy industry; Hydrogen production; Hydrogen storage and transportation; Hydrogen vehicles;
Hydrogen application; Hydrogen Energy China; New energy revolution
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KFEAEE, Bl PSA BERAT AL B3RS
ali R B R 2 R SRS B 7 A T DL g
#7E 1.3 ~ 1.5 J6/Nm’, AL TR, KRB
A AT REIEHI R (HM CO, SARIRHER R 24T 407
S A 77 A 4 A A L T CO, SRR 1.3 ~ 9.8
kg(CO,)/kg(H,), Lt SRM il ARILT 20% ~ 90%,
CO, JHIL A 2 P, &R S5 7 A .
SRR E . BEAR R R Rk A v LA ST R A AR
. RITRIEXTIXIE T E = 4tk 55,
AT S S A i A B SR AT ML i R R R,
FNFERERIERE AR 2 B
133 &E = A

AR R T EAREEMERE. WA &
I A P AR A A b A A B AR PR T A (PDHD
FORRARAE miR AR, ke T EARLE A C
JRF C—H SR AEMZR, BEE—ANESrFREIN
TEE R it 8). ZTFRIERIRIE 2. M
RS SR, BIFEARARh AR S E.
RS EAD, HAEENEEEMANE, ks
FINATHIF R -

CH,—CH,—CH,— CH,— CH—CH,+H, (8)

PR 5 B T 28— A A A I A PR B ] 5 R e 87
serhibtr, N REEMPIR PSA sy B35 8,
AR REAEEAS (TERTET 99.999%). LU
72 60X 10" t FIRL FA) P Joe Bt S0 A 7= 28 i, gl = f
SE KA 333X 108 Nm? . T #] 2023 4E, HPK
(1) TR e it L P S R T 5 44.54 X 10 ta. P Bt
ALZ= AR LTSI ER, HFHAR
A TR N A AR KT, BRI A B R AR A 3
J AR L3 I LE 0.89 ~ 1.43 7T /Nm® [f1 7K B, i
H NG L2 R RSk R A A B D R, 1%
FEARTE WM A ol E o5 Bk H 2ok test,
B 5 451 0 2 v R A B B B 0 S5 A AR P A
TARBEHTRE, RS A SR,
X TAVEIF= SRR & R0 Y
1.4 FHELEREIS
RARALH] F

JefEAL K AR B A2 DG & BRI B 1L 5
SRE, MK EAT L R B, H AT T o)

1.4.1
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ARA RS EAE VIR, BORBER . Bl &% 5 7

2 7R d B R S A K AR K
ARSI 5 2 M 2 S A R Do AL TR B 3 7K 1R
fift ARAE [ MR R E, ISR T IRER
KT FCHEAFFIATERI , BT ELA A (VB)
Wk BT (CB), FFo0 A A e A 22 o L 1%
2 7OR K ) OH A MLA3 3] O,, ML TR K H
AR H . B 9K TiO, A6 TR A B
T K ISR -

2Ti0,+2hv — 2TiO,+2h'+2e "~ (9)
2¢ +2H — H++H+— H, (10)
2h"+2H,0 —> 2H,0"— 2HO « +2H" (1D
HO ¢ +HO « — H,0+1/20, (12)

O K ) SR % B A T AR A R B T R vt
L7 AT e B s eIk R . IR T B mER I
AT PE R KOt R e . H AR B &
F AR 5T AU A BN, AR 5K Domen [H]BA L
HATFRE 17— 300 100 m® BB (1) 2K P §E ' 4 b K i SR
JEHFAL, PIERH W 4iE T, HEA R T R
W SRR AR & 1E, JPR T —&ErLIE
IBATHI S m® BRI RS, IAEE PR .
M AEFEREAE 7 77 1, B A A Z2EEAN K. 3 AR A 5T
G AT CAE AL FERE AT 50 7 T EAS T — ek,
1, Liu %% BV 7E TiO, b SzBl 7 4R S 5 T 1 B
E R RSB 1%), HAE MK v
B A5 101.7 mmol/(g < h) ) H, 4 ik K, FLE 365
nm 4R B H R A 56% HIRMET 2% . Domen % P
Wt H %% T — P MR 35 0 BR IR R (SITIO,:Al i
B35, 7E 350 ~ 360 nm KL IS T BA ik
96% f& T = H ML R . SR, H AT s i ik
AL ERCRANAE 4% it , B Sbr N A E A —
SE A
142 KuigELH A

AL R ARG T, 2 RO PR AR I
T AT 0, Hrh X E AL
OH ~ A A5 25, 1A M+ WIAE SN & T i
2 FLBL SR B, HEXN B R H
EEAR . EEAR DA RSB E S,
IR = AR . BAF 1972 4F, HARR 5 K2EM
Fujishima A1 Honda F] ] TiO, 2 544 8 i i A Ay v
W, WEUSEELT LMK A R AR P e
ALK A S S FE R B

ARG : 2TiO,+2hv— 2TiO,+2h'+2¢~ (13)

2h"+H,0 — 1/20,+2H" (14)

SrJ@ NG : 2¢ +2H  — H, (15)

MR, : 2Ti0,+2hv+H,0— TiO,+1/20,+H, (16)

I LA AR B G EEAE T Sk A i At
R RGN R RS T SO H AR A
WAL FHA6, AEB TR A A SR IR S ek
. HERE T . BB RIS NS, 1
SRR AL SR A E BT T R Y R
S —HE, 6 R S AT IR B A SIS = TR AT
FUHT B H ARALEZ IR FUI R B K. FoR | A A0
Soe [ P G [ R B R B s 2R e o A 4]
PAALE ' A 7K ) &R 92 07 Tm) RIS 3 1t S ET K
o Bilhn, Li %™ F B Mg 5 22 K $2 5 TayN;
FOBHE HLART 0 B R, 2Pl T 0.4 V R ELA A S
3.25+0.05% MmO AR ZE Al e+ FIBL P Bt
T —M Co,0,/pGO/BiVO,/SnO, B &M EHE R FHZ,
5HHLEAY) PBDB-T:TIC:PC,,BM St [ %15 F 75 3]
Bk 4.3% MR ERR . REC BRI AR AR E R
I8 B P AR 10% IR B EER, H AR 2
3 S ) 4 AN 1) — > B BTV SO R
143 B A

MAEDHIA TZRER B EEFEE,
WG I P A AR AR RE ERIEANE, A
AT U N Bk 5 R EEEPIE ™, e
A ERI AN RE 2RI KPHAE, — kDL Aok
HRRREAERAKM T, FAREER S RIEY
PREAR; SRSMEAS —EME, TURE
FH &0 (A K OB 5 TN T — 28 & 3 R4
W, (EREA RS F I RAENKEER N, AL
TR 53N Hy 1 CO,e TlAE Y R B i) K 22 R A ML
JoT FR) R Oy fe SR AR I, e R U A AR W) I e
FEAERE, A0 & A WU TR KSR L,
WL R B A AEY) E R SR AR B
VSN LR

HZEEAT, 2EREA 25 MEFAT T EDHIR
TS, F R E A T se AL E . HET
WA TSR AL TS s =B B, B A
P AL B R B K PR S . [ N I8 31 7= b A R
FSLI BRI DRI R G AR B, RAE 355
FEEANBI RSO B B0, G RV T K AT
A B A S B i 1 [ P R 100 m® f A AL K S
REEHIEM AR TR, HraEREE 322 m',
70 LRI 55 5 10, Nissila 25 7 38 5 Shoib 3047 4k 24
YR HERE & BL, 153 & & Thermoanaerobacterceae 2
RS () S SR, H T OB =4, 5K
LT 1.4 mol(H,)/mol( JE#) ) HIF= A 2% . Mann 2 1

R —Fh
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Beae T — PO / SRR MRV SRR, A IR
AREOCEER RIS &, SCBLT 168 h [1-KI %
gred. MAEMRHEEARN KBS T RKRESS
[P o N | =W Ve i &l =W IR e TR )
FRE2TEM
1.5 SBEFSHEAILE

g FRTA R 1 LR AR O A BRI &l
R AR, HAE— €AW S 3E g0 £
A, HOKREEGET 446 CCS/ICCUS H A />
W R, SEELmARE M EA ML @ TlkE
ARFEFEE, ATRBEENKR, BOETAEs st
HARMR B SRR 6% « @RS ] FA R
TR R A AR AR, AR R G A RS H )
T, HERUE T B AT P AR RR IR FRLAN 2 T L AR
IKHINE AR BRI ERA s @it Stk
S5 2 i) S B ARG Ak B R T AR 1 75 2K
T BN aR AR T SRV R .

AR R A, A Tk ae 5 B R &
FIFHFTECR I £ B R R 2 — R filE A . & 2 52
T EEH SRR M EAT F LR PN, W 2 AL
it O407, A ReVRHIEMKIRE A A 3 HE LA
ELal e ss, 454 CCS BARJG AH fr L7+, {547}
IHEAT WA s @ T E =85 A & B A
() BA S5 AT REDR ) E KBRS, HAEATR ; @/
it K I A A BEVR I S 2 ~ 3 fiF, ZFEECK,
5 LR B PR A F ) A S $2 T F AR /K 2 o R BRI
RGEN A BRI TR, Ttk 2 2035
FERN 2050 E,  FERRME AR K B A AR R, R AR
W53 3R BE 37% F1 50%,  AH R A AL AS U 43 5 A

x2 AFERISEARPRATELSRE

HE A AR (7T /kg)
e 2R 17.1
H &R ER (A CCS) 18.6
R Befi A R 13.5
AL 10.9
S (B CCS) 12.9 ~13.9
Bl FL R 7K 29.9
Jo 2 g P fidE 7K 39.8
PR A 57~ 118
U A 14.6 ~ 16.8
PIbE 16.1
S HL AL K A3 A 63.6
A A% 15.8 ~ 17.4

18.7 7 /kg 1 14.8 JC /kg, 7] 54k A Ae I S RMA KR F .

BE X5 R A B AAE S RAT W K SR AT )= 5 30
R, REMGEAEFREARAKE . BH A= SR AR
3IANHTHMEZE, oDt WK 26 A R 2
AR, BRI ORI AR AT WA A, SR AR
e R, Bk “Ared .

2 SEEffiE

AR IZBR A AW HE G IE E AL F G IE A
PR o Forb il & A4 iy e A IRV AL BT IE
VYRR B E . S AL S AL A SRR LG S A
BE, HA TG S B S &R S G S

HEANF A ; A VLGS BHEHE R b
By BRI, WA HIRMHEES . IRz .
2.1 YEEEE

211 FEASMHEER

e He RS it R — ol e 1] R L 1) i A T 2K
R SRS A AE R S, — AR R I
T35~ 75 MPa. %J7 LA A R, HR
AEORF A IR R A DA AR S AR A, (RS R
BE &% AR, W K AU 0.003 kKWh(LHV jyg0pe)/L
(LHV gy grogen 22 78 2 PR AL #4{H, Lower Heating Value
of Hydrogen, 1 LHV, e = 33.3 kWh/kg), 70 MPa [
TR AN A 1.2 KWh(LHV gLy RIS
T R T 24 B 2 0.5 KWh(LH Vigyguogen)/L™ o
A0, HTAEREELRK Bz TM7H
[F) 2 = VR SR, AT E T SRR R, AT
T o SO U RN S B R, R R A A R A R
i i JE oA 7% 2% B 7R R A UM o A R AT
YrAb AR/ BEARL P IE RS R 1 i B R O T I i A
7% B, 70 MPa fif £F 4 45 4% TV R /F [J 4 S 4
Z A, W13 E Impeo A F) K H 9 £ %Y Trishield
A HEAT 70 MPa fiff &, 5 & A EON 7.5% N
% K Dynetek 2 7] & % A Tk 46 A4 7= 15 70 MPa
mEEEUR, R G SN IRRIRR LT 4E / SRR A R
G sR AL E 5 72 Faurecia A & 1 IV B fig SR
A B £ 4 25 89 Bt T Uk 15% ~ 20% 55, [
PN T v i A AT 4 RN B, TR AR AL A
HE GBI, BHATEZELL 35 MPa 1T AN
T, BT DM RS e He i S0 53 F BT A BRI 2 i 1
AP EeAmERSHAEEEANEKER
ERKE N S U A, A e E R
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ARA RS EAE VIR, BORBER . Bl &% 5 9

WA PR 2 &) TF R (1) 45 MPa it S04 . WL K% 55
A R A F &A= 1 2 & 98 MPa 32 X &1 fif
YO N T E A B Em RSB
N 37 5 R BRI A A Bk T S,
DL ANHEE 500 km 48 20 B BR K. FH  40 H
AT KM

2.1.2 KB BEAAEIE &

IR ALt S 2 B SRR & R A4,
BT EE RS AR, AL G 617 5 T
i E 7 e RBIEE R RERE . EAEA
AARRUNER 5, EH T EMAREH . s
B A . H A i A R AR AR A
FER L F] 5.5% A1 71 kgm®™, BT ES KRR N
0.45 MI/kg, K2l SN SARAE o Ae 75 ZEH FE R 1A
HfesE, P LW 1 kg AT EFET 4 ~ 10 kWh
PIHL, 295 HAEFRE R 30%. 7 4h, N T ARIEWR
SR JE R A ARARAE 20 ~ 30 K 2 [a], B b4 A7 72
FRRE T E S BRI SR, & EREAWT AR
DhZBUIR B EF 2 A TG AT s AT BRI 2,
fik SURAIE 0 B R, o PR AR AL S AR A
SARRBES S AL R BT 17 BT, 1EBR. 3£,
H 45 [ 5 R b X S R 1k e C AT R, W
LM 12 I O N UL B B B R R A
AR R AR TR, B AT v Ak T A i B
ARG OB AT T 1 .

213 FHEMHESR

BB figie &R0 LAY N Sl A TE S S AR A B
AR EEB A, [MEAEEEES
KA, KEEWEE TR B TERGFEMRER
A (THEREINT 1 ~4MPa) Fighy, Kz T
RIS S, EIERE R EAL, HEE RN
R BTRR . BFREERMEAICS OF 80 KM,

EE . WP E 5 K 2 400 km. 1 500 km A
Y I HRRMIE R T RN A BE E AR T
B, Filil 2040 4£5¢ T 4 X 10* km (A EE. HAT,
KECA ZXMAEEEIZTT, WHFIE—EHNE
IR TE A KON 25 km, SRS EN 10.04X 10" t,
Witk /I8 4 MPa, &84 L245 To488NE s MR —
KIS A 2K 42 km, HEH 191270, SN
AW R LN i) B E AL
HHEAKN 2164 km, FHAEE16.1X10°m’, #
T 719 3 MPa, 4y L1245 B 4% 0L MR AN 5 s
SHE—TAAREE KT 32 km, ®iE R
4 MPa, &K 20 540 B,

BT UA B, BEIKBEARAR
B TEM WA AT A IS iR T % . R
(IR & LL BB (RFR 50 T 5% ~ 10%) 150
ST RAS A B TE O A AR, R R S IR A A
BT, TEIRKFEE LHCR T 528 18 1 2 AR
B, DA B 2wy B FH 52 2% R0 AR AR P AR A 1Y) 3 R
BE 4 BN BT, EERARSME T AR E R EA
10%, Hizse 3] 2025 A BN 20%, TR T
RN, LUK R AR 100% A SHER T K.
22 {EHES

221 BE&&kAHiE S

A e B AN Eic SR P HEEEGSE—E
T B 7 264 T Al / TR R ok S IR A S i
B, SfEMEAEERNHNEET, VNG
& W5 H R A I REAR e Jm A, AR DL T
BAEAFAE SR AN R DU T A5 )\ R B A B B 4
BENY A G RERRERE R, 2. AR,
PR S 18578 AR . B4 i
SR ML R = BRI ARG R HEE . InE
8 455 M % % 556 (3R 3), WifE [E GKN Hydrogen

®3 BESeRMENAMBSITE

TP T H 2

TH A7

BRRL M ATP JERE  PATEEL (HDW) 2w A= [ ORL Rt ATP Y8 AR TiFe & [l A5 2 R G0 18 4 S e (R i Mk i

I ARGYITEEAE BT KA IR A R S LT R s AR AR &1, lZhiif il aEE &

s T2 R NS A SO BN, SRR &R AL R AL, 100 ke #HE}
gy INGRID I S Mg BEAEEbE, (AR RN |t ES RS
=

TR R Mg JEREEUM R AR i, AN 1 500 g TTHE 90 g S0
i RHRIGE MG SR R A 2

s i L

HA  ZfEeRS

2020 4R JAE BE B [ A EUR VAR LI AR DE TV, INERE SN 550 keg/d,  BEPIZR AL A
KIRZEHTE R E A A RIS W ERERE RS, RS EMHE B8 35m’, #7714 08 MPa

BRI « HEA LS %R [61-64] H4 )44



- 10 - x %R

2022 5 42 45

AFAH 10 ~ 265 kg ARG BB EE RS, K
JEIZATIF 100% Al [E, TTAERK (EHEFE 5%
%4 5 32 E ECD Ovonic A ) K 42 B 4T 4 6145 T
B ERE BT B B S AL AT AR AR 4 3 kg A
s FHAFREAS) TGS H T ECD Ovonic 2
AR BET, EA SRS E NI,
B THER SoRvalr B, 17| S i &l & .
FEARAT LA L 325 4 B S A0 ) R A8 34 1 25 2
EN LT G
222 REAIAAWEE S

A WU SR RE I S, BRI B PR O TR
A A LG A AR (Liquid Organic Hydrogen Carrier,
LOHC) ), LOHC & | Bl A4 WAL &4 T 3 1 i
A5 B N R SE I A TR SRR, E B AL
50 g/L ARG A% B BAG(E 8%, e3P, R
R, TR A IS Rk, [FRHE R
19 2 UARIALE RS0 A ARRIEIII A « F o 10
LRI AR R VO A R T 2022 4
2 AFHF RO (MCH) ik iz W SCEHE N A
R IS T EIR B H A ENEOS Hif) 5 45 [EH
Hydrogenious Technologies /A & K F K3 H RKAEH
WA HEEAE, 1T RI7E Dormagen A4, %7 [ [X 2 it 57
T RSEA IR T, KL LIZE LOHC
HFEAE 1 800 t E /A X RMHEM AT LU TA
BORHRL A, T BAE KB A e KERE RS Eia i Ty
B EA WS, (2 ERTE AR A REFE K
UG AR Tt A TR R S S0 e T R
223 REMIEER

BAENE AT, HEFhERE, 2SR
EHI 5 — R o MR — I R A i W
MILZ, 2404 100 ZEM L, WA FZEH
TFALAEA = . & ] LAAE —33°C RITREE R #EAT itk 77,
T34k, AT AFE 20 CH IR EEANZ) 0.9 MPa [k
HNBA. FEH R Z b, 8 kA J A
JEAFAE A G WA I SRR R AL A A & 1)
1.5 75 PP R 2 Fa, A AR R T LA
REZ WA HvEE L e E AT T g
B O KRR, AEFRRAH 120 MEX
WA O ™, W36 E 1) NuStar 2 R 4018,
4 K:#) 3 200 km ; % H711) Togliatti-Odessa Z & 14,
4K 42000 km. HERAHFHRLFEIIT, BRI
W N B S, BRI EAR N, B AR M B
etk BAMEA BRI, H SRR AR AR

PR EAL, FAE LAY ST NE, FEE
1 FH b 2 BB R N AL IR AL I R I AR R R
219 35%, SALE 30% ~ 33% (AL SR B A
e
23 SHEBEHEARFLERERE
YHEEHRSESARRFRPEAMEENR, B
BANIA M RARAEE S, s HEHMEREE,
BRI FH D0 Fe 25 A 18 B Al S0 M AT o N IS M A 2 1
Rk, Ak, BTSN EBREEREZREMK, itk
B RS AT PR, AT 3 E0E i T SR AN T bt 2
FHRIAE . AT A AR —FE, AT DRIR R
g, CAAWIE TS . o, HErase X,
Bl a0 % A% B RS A LA A& (LOHO),
PRl T oAt BAG v R SR T 1 A AT R AR B A
Hurhl LA fe iz ek B E SRR EZ —
AR MEIZRA, I A& RSN, A
W SRBE 2 BN R RSB AT A I
SE I W (1K= 1= S RN T S k= WU PSS N
BRI, wE R BARAS AN
EMEEFARAETE (100 vd) . HE 5 IRA SR
AR Y, A M S B R S 7 28 e 4L
NABEREFE R RA, WE 2 fix™. &

2.0 -
S st
on
™
] 1.0 |
®
> 05
®
0 1 I 1 J
100 200 300 400 500
Tz E 25 /km

—EIE (500t/d) ——iE (100td)  —— HEEF (KEE)
% (RERE) — R4 (LOHC) A (R

B 1 JLAMEERARRA SRR X RE

LR(E=
M LOHC

BAS/ [T+ kg '(H)]

DR
LR THALTT

2 RES LOHC Kin S S UM AE

L ik
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ARA RS EAE VIR, BORBER . Bl &% 5 1L

KB T RBERIIIN . HA ) TR LA B
M5, SIS A T REE — D FEAR.

HEra S EZLE AN, WEFEITE®R
PRET S5 5 A R AR LA AT FAE BE Dy 2k
it ) L RE 7 R AR T K AR R S RE i IZ BOR, A
NI H AN — e AR I A, RIS B Tl UK
RSN B, S e A A ik A LK
RERA . RE . Z2 kI SORR 2 B HES RE
N AIPS

WAAT A AR RE IR 2 aE A0, 6%
o S O 1 R /0 /1| N L R UGN K
fit iz o T A i ey B 4ESE 2 U7 T AR B A
FREST, T LR CA A 6 AN B Al Bt S5 0
PROEHE NI R A e iz k. fERInE Iz
Jiid, WTUAIH s R 2k, AT A
[ Ll (K 2 R A s 5 1P MG, JFREE A A HR R E
R INE @Al S g ; Mt bR, A
CA K CNG. LNG fifiz2k, WRyEREREE. &
Dk, ERAE SRR R E AR 1277, W
WA R AHeamma Rk, B &
AR EEE s TR A LS EA R WA
BEAHACEDE RS T AT E bRz -

3 SBEMNA

SRS RO A A 2 S BR s B b A0 H Ay R B
HX A 24, RORBmEANEEREL — &
fE H AT 2 22N A R AN BRIA 6 A TS,
W5 U= BUR BevH AR BRI P R e, S RE
AT s SR B oAb e, FEAERE . REE. FL T,
I v < A TN A6 R BRR B Z
3.1 SfEse

E5 ES I A Y- R g S B VAN B - 2 N
RKBHBECAR A e, SEBL AT 1 28 RE U 21 0 RE O 3% 1L
(E R A AR A LR TB] e AN BE AL, S 1 L JF
WO el S PE AR E P, IR NS T R S
Rk . BB S REBOAR R B 1) R AN e 3
S RE A LRI\ TT DASR v m] R A RE VR A LA & A
MRt T R R AR R A, A
SR UL R8OM I 5 R 30, T LA AT DL R A fi) &
A s BESE T HRRE T, S TR A RE DR
M. Ak, FRET AT AE Y REI ELIE I AKX AL, Rt
FIEEREE S M. AU B ST R Y — Ak,
TS BE R e R A

3.2 S

SURE T LLVE S it e Y N A T AT, @ i
ZREL I (FO b= Rese L i Re, B 8
IR ECHLIG A BEFE I o Bh e . SR i 2L A R
BEER. EEASCERR. EWRARER S, F
FALRG i A e IR Bt (PEMFC) 1 [ 4 48 4k
YR (SOFC) k2.
32.1 T RARIEIRAT

PEMFC =% R r Al . R AR L AR5 RN R 3
S R, BA TIEREM. Falth. i
B\ B MR EE RS, EVRZES) T F IR AT TG
PE S R H v 0 R A 1 G BREZHLA, RTRRHER
BHEE R LSRN BREE R YIWERE S
bk, HYUE T PEMFC MIBCRANG R . HAT, 7
VAR B )iz 2 35 [ A S A 5] 1) Nafion 2 41 i
PL &% Ballard 73 7] () BAM Y 2% H 2 1) JRy PR
TET I G RAAF AR, T TE s 0 1 1% 5 R
A, WRAHE . BT, REREERS
PRA R BHEF MR 0 A R A A EL 10 RER
RIK, AR T MRt ge, B scil 1
JRF AR T A A=, BRAR T A, sk, 78
SR B v E AL PEMFC SRR R, (g
PR F A G 47 sh it & (2016—2030 4E)) K,
FI| 2030 - SIUAE Hr H DI ERIA 50 ~ 100 kW, &Gt
R K T4 300 Whikg, HLHEEL DR IAF] 3 000 W/L
L |, PEMFC 434 30k B R G 8 F A7 tid 1X10% hs
[F) B 3 I S A R A &, BT R E
H T4 PEMFC F 407t 53 A 2 H sl S5 A0k 11 9 A o

PEMFC Hi&) iz HZ ufh. H A A E4H A
X RCGA SRR IR E AR, O TR B
W Y&, FIES, filin, EELE 2020 FRE
i T 58 AR Mirai ZREMAENAZE, @i 3 & 5 380K
SRR T 30% . AR H AR A F KA T L
SRRL RN B FCATR A B RIS “ A,
A — BN AT AT 140 kmo [E N UEESRHE . 3
377 HELEEN 7708 3 IR B HE LN R AR E B RER T
S T ROREE . 2021 4F, HEAREE EHTR
(R Dy 2 AR I A E D) IR B T 117 kW, Rl
RGN A — BT 100% E =40 B,
SEEN ST RAR T AR 120 kW, F it 3X 10" h (IREL
B ZIHL, B AT R R R © 2022 A& R
S, TR R OB X BE AR IR ARk 710 4,
b, SUBRREH I A 22 45 ST HLRE T OA 406 km!™,
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T 2022 FEEE 42 %

322 BEMREAMYIRAT

SOFC 2 &=[E A K 2E B, FHPHG B FA7RST -
BB ML DA G MR S . o, LR T R
T SOFC W) TAFIREERI T2, & SOFC %Lt
B2 PRT 600 ~ 1 000 C 1R TAE RS AR S 3EE,
SOFC R HMRRLESRLH . REEE AR R LH
AL A T R R BT . 480, BREHSE
Rk [E Z AL X SOFC $ AR R #, Ak TRl Au e
A HrrSE EAE AR T B T gk A
BT LR K ARt R g, WS T K
BRI AIZAT o P 18 ZE AL A 45 55 [H Bloom
Energy A ] CHHE-PARED DL HAR=ZEEHET O
EERD 2. Bz FEA, BN SOFC K ZHEK,
p2AY O R i T ST IR IS S = B A AT N4
L) SOFC %48, & 5EAM, I H SOFC 11
FEAVBEAN R, BT A% L R T e d e s, B
Tt FAT DAFR A 0 3 A

SOFC i&H T RAR A A =, [ilE ok Ak
HU I = S AT . 1, K SOFC A A3l {5 Jk ik (1) £ H
HOJREL A IR, AT LA 5G JEk IF) = BeFE
RN R 55 Yo m) f, 2022 5E 2 H, A THH
P S PR LR S ORI, EAR KR ST R I 3 kW
P — SRR L R F S SRR I R IR R R I AT
N SR RL Bt TR RIS I A5 3 2% Y R AU 1Y
7 BEE T AR
323 SRABM

BRAFC LIS BB I 4 27 B 7 Ak S 30 RE 1 9 4R
KB IHUBE, &R AU A% 02 % . B T
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