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Abstract : [ Background] The "green hydrogen" technology. relying on renewable energy as its primary energy input, is a crucial
component of China’s new energy system and a significant catalyst for the country’s low-carbon and high-efficiency energy transition.
In the context of developing new productive forces, implementing the " dual carbon" strategy, and balancing economic and
environmental considerations,the green hydrogen industry is presented with unprecedented opportunities. However, the industry’s
development trends,models,and driving forces remain unclear and insufficiently explored. Therefore, it is paramount to understand
the underlying principles governing the development of the green hydrogen industry, as they greatly influence its future growth.
[ Progress] This article systematically examines the current state of China’s green hydrogen industry under the influence of factors
such as technology, policy, and market conditions. Key aspects analyzed include green hydrogen production, storage and
transportation,and end-use applications, with attention to their current status, characteristics, demands, and major challenges. The
analysis delves into the dominant technological pathways in the industry and puts forward constructive suggestions from the aspects
of policy, technology development,and industrial support based on the existing conditions. The findings indicate that China’s green

hydrogen industry has experienced rapid development since 2021, transitioning from small-scale pilot projects to large-scale
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demonstrations. Numerous large-scale hydrogen production projects have emerged, leading to a continuous increase in green hydrogen
production capacity. The industry’s technological pathways continue to evolve, with a steady rise in the domestic production rate of
core equipment. Private capital has also entered the market, driving sustained market vitality. From a regional perspective, hydrogen
production-related industries are primarily concentrated in the northwest and north regions of China, benefiting from abundant wind
and solar resources and favorable early-stage policy subsidies. Hydrogen utilization-related industries are predominantly located in
densely populated and economically developed regions such as the Yangtze River Delta, the Pearl River Delta,and the Beijing-Tianjin-
Hebei region, showcasing significant hydrogen market potential. Over time, the industry’s clustering effect has intensified, leading to a
more diverse regional distribution of green hydrogen industry in China. From an industry-driven perspective, the green hydrogen
industry is currently guided primarily by policies, with core policies outlining the blueprint for the medium- to long-term development
of China’s hydrogen industry. However, in the future, capital will gradually replace policy guidance as the main driving force for
industry development. Downstream demand within the industry chain will be regulated by the market, prompting further
improvement in the industry’s economic benefits. Technological factors play a crucial role as a significant driver that permeates the
entire development cycle. Currently, the main form of practice in the green hydrogen industry remains dominated by demonstration
projects,and the economic benefits have yet to meet market demand, with technological deficiencies existing in various aspects of the
hydrogen industry. Overall, the industry is still in its early to middle stages of development. [ Perspective] The further development of
the green hydrogen industry is mainly constrained by policies, technology,and infrastructure. To overcome these constraints, efforts
should focus on four key areas: improving top-level design, accelerating core technological innovation, promoting infrastructure
construction, and building an industrial ecosystem. By fully mobilizing positive factors from all stakeholders. addressing
shortcomings.and enhancing both the quality and speed of green hydrogen industry development, its prospects can be significantly

advanced.
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Fig. 1 Technology roadmap of green hydrogen industry

H,O—2¢ O, +2H" (it o= —1.220 V).

W
ySYrAR
Hg}»Hf%%ob )

T HL A ) S A S B S g g R A AR
165 88 AT LA A Sk S A . H A B H S A
5 F A IR (proton exchange membrane, PEM) Hj,
il L 0 5 IR ol Ak - B L R U TR B 8 B
P AR AR FE B e B R AH AT BEFE S 5 o b 1T A
LNE R IS 7 SN T NI ) A S o | AR
B S BT AEAE/NT 4.3 kWh/SCM(SCM /R A if
ST KON PEM HALfff R A B 5 1 ) AR S /N
o7 AR EL S BB B 4 R A 2, S B SR AR
BT HECE H A Y 3~ 5 A A UR B EURE L FE
AT B AR K FE LS B A Be AN ) S RETE
PEM i S 45 35 0 Ak T 45 6 b 457 B 9] 125 - 5 460 fie
(alkaline anion exchange membrane, AEM) Hi fi## #ti 36
B H A 5 PEM LR B A, B s i
DAL TR R 0 R R B R A SO T Ry [ AT LA
i Fe Ni S84k 5t 4 J@ VR A A ) 084 2R
I ABFFAEAL 27 ML 2 PR 1) s H AN 72 AEM
Tl AR Jay B Al A XA D R Al A7 b Rk
RERHL oA A RERHL At et i S RHECA FRA 7]
b i S R 2 BRI Y 10 SCM/h &A™ i
AEM B ¥ [ e fige AL A S AL ) AR R (solid
oxide electrolysis cell, SOEC) 4= [F A 454), RGtiz
Tt fEm i N BA RIFr )22 530 15 3R 80,
TR T T K H AL S o AR E G Y e U T
DLRIAHOCH AR Z UL TR B i — AL 8 2, & R T i MR

Ji s R Bk 52023 4E 4 A 25 H, iR AR
B BRAA T 22 A 1R 9 1 4% SOEC g /K il S L3 [
S PR E B AL AR FERE AT I8 100 MW, L)
I 4 MRS AR EEARSHNE 1 PR,

R4 PR E AR AR IEA SR

Basic parameters of four hydrogen production

Tab. 1

technologies by electrolysis of water:'*"!*!

" T PEM AEM
HAS SOEC
FEH T Y
B [ S A S A s RYE
N N FH
TAERE/C 65~ 70~ 50~ 650~
100 90 70 1 000
TAEH S/ MPa 0.1~ 4. 0~ <3.5 0.1
3.0 7.0
BOR/ % 60~75 70~90 60~ 85~
90 100
AR R/ V 1.8~ 1.8~ 1.85 0. 95~
2.4 2.4 1.3
HMSE/(Asam ?) 0.2~ 0. 6~ 0.1~ 0.3~
0. 4 2.0 0.5 1.0
fEFE/(kWh« SCM™1) 4.2~5.5 3.8~5.0 4.8 3.6
WA/ (It « kW1 0.2 1.2 5.0
HHEHAr/10'h <9 2~8 >1 <4

1.2 #ZSfEiz

I EELR AR R I BT, BT T A REA
FHAERT ]S 25 18] b 9 Jey B, A R g ke 7 26 7= 5 7
B 22 0] R UG L A ) 1 1 FE A A A S AR e, Ho
B EOMIE N 35 MPa [1] B 5 K /) 70 MPa §%



. 196 JEE A2 4 SRR A 2025 4F
Al aiFEHE A MH  ARESETFEEERERE. P EIEL AR RS

iz A A8 E 5 4l

AT A R R AR U IE AT AR R B A, H i
FKEMERHLIT R B D RARVEE TRILES
SRR 1K 3005 Jm # AT as i RCR B L [ A 4l
AEEMEBOT R TE 4 MPa 247 H TR Y
B 22 A S R A IE T A B TR B
) 6.3 MPa-"" ') A it 0T 3 i I 8 A BURR 35 I
e A B 8 o A O {ELA: T B3 A TR A, % Al A
JEA D AL VF R AW TR 5 S
S EBARIRE TR EAR P D 5 52 2Bl 1 B Sk
[ 2 it R 2 A B B 2R i S S AR AT
AR A YL AE SOr U R  E T

TR AR W R A O — Rl AT A LR T
it RS i AR IR LA B T A S TR AR R i
M ERS S 8] A 5 feid 7 b oA R R, BB B
BA BRI W 1. 8 38 P m] e i O o il 5, S 1)
7 R AR A AR Sy B U N g U B i Bl AT AR fE
TRALREHE Dy o (0 TP B, T 57 2455 mT i At T, 2 5
S ORTE B R 20 b i SR B L K
J2 B R S5 AR R M 5 A 85 AT e A AT
filf s HAT AR R U AR LA L% 4 4 s 114
R a5 B DR RS IO P 3 5 58 3 AH SR B L 2 4 T
PRUERLIE. BUA S B AR I 2 PR,

Ro ABKEHALE
Tab. 2 Comparison of hydrogen storage and transportation technology-'-**

WY FEAES TRIRHES &R 13 AP ER) e T it
FAY LY/BL Y/BL b2 12y 12 12 LY/BL
SR <5.7 5.7~10.0 1.0~7.8 4.0~7.2 2176 Yy12.5
38/ %%

BAMES  >17.5MPa  —250 C Wl TR Wl TR —33°C L T 4.5~20 MPa
FAt
(9= A BEFEMR  MEEEERR AR ES, EA KRME WAEARSE sWSHER Zeta.fr
et fifiz LN N A SRR E R
B AR Z A WL TR MEEDRMESS & 5 & AR Rl BAEMER BATEMPER X B Ry
MER IR AR PE2E BB GYERNE G R Z
Z
BRETHE KEHEEE WERE e 4 WERREE  WEAREE KREHEE
BRI WEZE.<200 =200 <100 =200 HiZE . <200
PEES/km  AIE . >400 il . >500
NGO AR EORBEE HORETRE TR B R HOAR A HARSETHBr B
FHHT

1.3 ZEmiE

INEF ARG EZAZ L, B %8
il SR i A A b A7 o sl 2 o U R 1
BN T, Hoh R A R AR ML R A S AL
TN, R 2] 43k [ =X 4B X A2 8h =X 3 A
A, A AR 43 R sl A5k AR A 2 RO R,
ST 4 AR A 0 L R R S 3
Fpteo! R ZE 2022 4R, TR E © BT & 358
JAE I A v AR e . HRr R E DA e
Sl AMIEEC AR = A A 3 g ey =X, HoAt
JEHU I T Ak 5 56 % B R B B AR T AR

[ 323 70 MPa InyEHER BN ISR 2L 35 MPa finiE
AR JF . 70 MPa Jinid: £ AR Ay, Hob fi &% 1 %
RN E RS A% O %6 £ SC IR 43 [ 7= Ak, Bl
BB KR, ol LA A S A & — 1R i &
S o 2R R Oy L AR 2024 4R 3 AL EA
IS AE E P A R S0 e EAE R 327 A
PR R JEIR TR L I S IR S B3 2 T t/a.
AANNE AR ORI LE 3 AE L 10020 ; [Al,
A E AR o A 2 AR K A R SR AT A R
AR S 2 N SR M TZ i A
J5 2 AR IR R 606, S I I sl 436 15 21 ]
BR— KT 0 N MU S R R 3 TR,



518 M -4 3 E 2 S0k Kk R BUR 31 5 il + 197 -
3 U MRS s
Tab. 3 Characteristics of hydrogen refueling stations for internal/external supply:?**"

i S s

o iR A WA Al E KIRHIA Hfif K il
& JHYG Rl 125 kg/d AT KBNS AEAKBINER R KRB & R A #h 7

7 3
Jic % B A AT, B2 M LSRN, Y RS
LIPN

MHsEmEE RS PREHHE WREMA A% R A SRS A A SIREMA S
R RA AR AR AR BFA =R B B FA =R B AT

1.4 SZRE%Lin

i o7 FH R 2 S0l 1 Fe X L AR, AURETT S5 A
M55 Z A RE I SR 7 i 4, Rl I & S 0 2 20 T
MV IR B, B B R R SR I SE R FE AL T i RE L A
0 S AR A 7 E A

TEAL T80, 2 SRN A e il 48 — S b Al / A= W ot
TARALIRAE R, s A R AL TR A
A E AR AR T 22 2 e S A A T 50kE, 5 B L i fe 1.5
PRI T A 77 5 AE il BE A0, S S AT AE A A BE A OAE H
1 Z G I 2 R A P AR 3 D 0 e YR ) - T
W Tl s I X - R BE TR R SRR A B LT
VoL A5 i 325 b XS0 RS E L B 5 7E 288 S0, A AL
B0y S NEE R T 2y R ab i B M= X7 5 ) By I i L R AT
R U S B S I 3l Y 2 ) S 2e T AR L B
A TFEE iR 2, SR VR A 2 S % Oy T

HAT—TEUH L0 T BEAH L TR R IR S L gk
TAERRE LR AN 3l 0 it Eh AR BR A R T
i 2T 5.

PSR A B H 205 30 AR A b A BF 9 IE
ANWHEDE, G 4 B, Bl PR TR A Rl B PR | L T
[0 LR LR 5 3 N SR v R Al A e S 5 Y VA E P
DR 5l 7 i © 38 2 [ B e R 7K 8 5 1 8] (A S Ak )
MORHHLIES PEM A MR 0 37— AU R L i
AT SR A BE o (E A7 7 A B g A T i
TR R A ) ] R A R [ A Y SRR
FL T 4R 7 TSR T A O KT AU S T A L T
TIF AR R 4o /s JE I H L 2 T URHA
RN RS A7 BT 2 = — 54 2
14 AT A7 ML Bk Al 76 5 8 5 i W0
BRIB s S B AT R S ST R R R e

T4 ARFEGARE L g
Tab. 4 Comparison of different fuel cellst+#3
. . e Bk R Eh HEE PR 1R EkuNe=R ] PEM #%
g MR E
F AR g e it jren b
A 4l AR KRA A HEE HHER BARVKRA N i
T
TAEWEE/C 60~220 600~700 50~120 150~200 600~1 000 50~90
AR/ % 60 50 65 40 60 HEEE:60%
TAEBREL40%
W= HORE, RN SRS REE IREE KRR BEARREGE N RBEERARE., MWREBEKR,F
B H 5 HPELr B AT R 1AL B AR . s
Bl s RELIC, AL 5 85 08 ph, B BORAR, AR AREURCRIR WS, o T8k HH
5 hEE Bhig Y BiE: L R
v Ny HANFL A BBl S8 MR, ofn SBeEE. o B E. 54
& LA T H%% A& S K HLGE A& S




- 198 - LT 2 SARRE D

2025 4F

2 FEFUERIK

2006 4F & AT A K PR R AR R & S )
PEL(2006—2020 4F) Yrbs 2 s W5 AT P AR RE IR
A AR, J& T E 0T P AR BE R A AT 0 BOR T
Ui, gk I H AR A A A L E AT NS . A
2020 T A I Ui R G AT 118 4 0 B A DG BUR X4
UL K R FE T AR A0 Joit 40 i e AR Ry AR ISR
[ 5% K B 2B T B & I CCRURE P2l % v K R Rl
(2021—2035 4F) ) Hr 4 1 38 i &g B R & St &t
X A5G - - A e s A BE 27 Mk B R
K R AR EAE 2025 AEFE B GAE] 10~20 7 t/a,
2035 Az N FH I 7E 2 vy e P 2% L B S 4
() B b s R Sl K e B Ak 1 10 S A ISR R 0
2 HLIERT FN T 3 3 R FEUR o 1o, B SR 5 9, DA 2021 4F
FRURERE e A & 0.

2.1 ZEFIEEBRSH

H AT # v AR S A AR T R S A AR 2y
h 14 TG/ kg AT TACA RETR R & . SR, LR
HREVR T F EA T o S AN AT RRSR Y L 4% R ML A%

(a) 6

Al .

1 L L L n | J

0 1 I 1 Il
WESE WAL WL HR Lva e

iy
© 35
30+
25+
21
1 20
s f
10 .
0 1 L m m 1 y
WEES L T H e
by

B RS ENA E A 48 J0/ kg™, H L, BLBY Be 4t R
1) 28 55 280 ik A 2 S O ) 249 JEG 77 b RIS A 1) S B R S0,
SR R RS ] G B SR R A AR , 2 DL 4%
KR H A S M E 2023 4F %, T FE AT A
REVR S 5 H 59 A, SRR 7.8 J7 t/a). K 2
AT LIF Y, 2021—2023 4E1 H & 5 fa 20 8 K 70
b A T S - A LS 2 U | o A2 AL S D = AT TS | Ay =
T H LM IR B R AR LA 3 AN — 2
H AR AL, K PH B8 4 mT P2 W U 7 12 AT Sk ff
B2 S 28 M RE TR 5 oK s R AH G G A S IEUR
WM N 2022 R EATCN S AR XU A
RETR A& ALK ) B 27 FL Kl 45 8 2 RE 7l & & ], I
BT Z RN s = bR A f SR R
5 383 B Y] Tl IMEIE l— S m s B s A e 4 1
SREERRGE. AR E IS M T Dy LA AR
HARTEL A LB & 7, X A5 45 TR Kl
VR IAEE. LIAR EE8 ], LA 5 V8 1 e
BN LA, HLAT 4 I — TG R0 KOS IR, R AR
3 B R IR A A A 77 AR A A 4 T
5 KURE-TRE K i - A e - S B Re U R i 4R
AR PHE S A S TP AR Be R R RS i S e A DG

® 4.

11 1 1 1 1
(o LIS . VS ’_l——‘ o |G (SR
[ U | 5 N 7 O T
Ay

(d)
30

7
| 5 5
0 1 1 1 1 1 1
WS WAL WL HOR vy s
Aty

(a~) 43R 2021 4F,2022 4F 2023 AEEB 48 I Hri 4 100 B 0 5 (d) 20212023 4R 04 1y
LREUR G E BTG, YISt R AR 6 A 1

K2 ek a s Hor i CR g 288

Fig. 2 Distribution of new green hydrogen projects (incomplete statistics)
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