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SR . SHSSERSERIE

1 %EH

ApRMER S T H AR KA RN ARENE L.
FREE T B E R R R G AR R 5, BRSPS, & LT B A BAIS®
RWEMBE.

2 ERARE

2.1
& hydrogen
BEMEF L. FS H BFE& L. EFRY 1. 008, RMERM EEA R TE.
2.2
| €8 hydrogen energy
BEVRSET S B RAMNER. HATERSE SEFERMCITHHARE KRS,
| 2.3
SRS hydrogen energy system
H0Y A BEAE ORI AL R G0 AR
2.4
SHE{LFE chemistry of hydrogen energy
BF 5 S0 04 il 45 L B 12 B B T op 9 % R AL 2 1 B A R 2
2.5
2 hydrogen economy
—ﬂ'uglﬂlﬁi?“ﬂﬂ‘]iﬁﬁ.Sﬂgﬁﬁ~£&9$k.ﬂﬂgﬂifﬁ-l«l&*ﬂ*ﬁ&ﬂﬁ%?ﬁﬁiﬁlmﬁﬁ
%M.
2.6
SRF hydrogen atom
H—PNEFA— s FHRMNET.
2,7
E49F hydrogen molecule
B A ER Pl e R A TR A4 T
2.8
S®F hydrogen ion
ERFRERTFRERNETF.
2.9
4 protium
EWFE R HA'H &R, & FHN LRSS FREEA S MR i 1.007 8,
2.10
i deuterium

AMFERR, D FoR H — AR FR—AET SO TR 2,014 1,
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2.1
fil tritium
EWFEMGE, T R . AP F /T 1, IR R FHREY 3.010 05,
2.12
IES orthohydrogen
E0 Ty —FhE S, 21 ob IR B BE DT ) AR G .
2.13
fh& parahydrogen
AN TR —FF R, 2Pk

% 1 B BE 7 1) 2 AT R G 47D .
2.14
S8 hydrogen bond
EENBRELED D,
HESIHER.
2. 15

WL 0 Y g v 0 R T A BICXT YR T TBRR Y 43 A BR 4 T (Rl B

-
>
&5 gaseous hydrog
LA ER A fFGME
O
EHES  compressed
EhO#FRYEM

¥.

2.16

2.17
S wet hy

e B 4b I8 BE
2.18

BWE  liquid
WERMER

2 70.77 kg/m*,
2.19
BIZAE solidh '»\

KEEMWUREF
2.20

20. 3B K, ¥ L0 % BE

% 1 ( JSEAE N 14.01 K,
S{EAME  hydrogen Id Ky
AL BB ST SR P, AR ZKONEE 45 0 WS K B i i o8 it . LK AR(h 120. 0 M /kg.
2.21

S /A  hydrogen high heat val

AL e R, A UK th 2 TR EESS
2.22

E5¥# gaseous hydrogen diffusion

AR ERIERENEHRE T RMEER TR,
2.23

S5t gaseous hydrogen leakage

ARMNEANARSE & . THB L EMEERE,
2.24

£ S S{ hydrogen-contained gas

FHEAANKRED.

s th A A . AR IR(E 141, 86 M)/ ke,
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2.25

€4 hydrogen purification

HEEEPMAREER HERERBENEMAMN T ZEE,
2.26

#K hydrogen-deuterium-oxygen

AR RMAMEMLED.
2.27

HRAERE standard state

SEMERERZAER 273,15 K #1 1. 013 25X 10° Pa,

3 E8H&E

3.1
HEHSE hydrogen production by reforming
X AL A OB E TR 3% P4 3 A 1k SR 2K 75 4 9 R i
3.2
KBS  hydrogen production by water electrolysis
IHMEEAGHREMK KEENEAN TR,
3.3
AU FSE  hydrogen production by thermochemical method
MAHTMEFRAEE ERBRERE T HSEAY W e E k.
3.4
EHRAMBE  hydrogen production by biomass pyrolysis
Y RAERMBPELREAR AREAREAGT HIREW T,
3.5
£HHE  hydrogen production by biology
FRAGCE B XA VLD R R0, AR 5 354 4 ek il ik
3.6
#BEHE  hydrogen production by nuclear energy
R RS BAER NS HE.
3.7
APHREXM KB E hydrogen production by solar energy splitting water

I FOK PG 0% B8 it , 3 0 O R AL O it f 2 SO 2 B2 % 5 B 4 /K W S 0 i
3.8

APHBEALFBE  hydrogen production by solar-thermochemical method

FAKHENARSBAEFEAHE.
3.9

MWL BE  hydrogen production by partial oxidation

R EAL A W3l i 7% I AL BEAT A 56 S MMPEBRA 5E S FUL AW B E S R
3.10

KEMHFEEE installation of hydrogen production by water electrolysis

PAZK g 5O, ot e 1 R 25 0 S0 2 T 2K o A B D40 B iR A 4 A O SR
an

B#t electrolyte cell
£ R 7K VL A ) A 0 5, R Ol o A A oLl TR A R S o, A R
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3.12

fEE diaphragm

WA MEER DM AIARE HREFEENES. AR P IEES WK EHTE,
HEFaliEs.
3.13

BEXKkEBBEES stationary water electrolysis system for hydrogen production

KRB EREMNERLE FHLSWABRAE FAR B & Bl IREHEREN
WMERY.
3.14

BHXKEBEEES mobile water electrolysis system for hydrogen production

AEBEHAELRENEX AR FHLBMRE TR/ TS RMEM KA E.
3.15

FEWME pressure swing adsorption method (PSA)

) I (0 R B ) e S ) 4 it V0 B 32 8 e A Ak A VR R 7R I %y R BRI B G e O 7 Al T 2B AL AU A
76— 5 089 He A7 F W B ol 2k R (0 B R BT AR e [ B B AR S BRSO EH
k.

3.16
FTERMBASEES hydrogen purification system by PSA
FRAZERME ASERPRAEIHRERE.

3.17

HEEA$SEET installation of hydrogen production by methanol reforming

LA RNk N OB, R MR L - ERE TP EAME LR RENETREHEN
L
3.18

S[E¥E hydrogen recovery

) A FE W b s R Al A AR R E AR BR R S ER AR SRR R .
3.19

EEXANEERMBAE RS stationary hydrogen purification system by PSA

TERMEAENSERISE FHLBARE BAS B AREER Tl IREEREN
RAERYE.

3.20

BHATERMBASE FES% mobile hydrogen purification system by PSA

FHERHEGEAENLSLRE FHLBAHRE TR TEHRMEMRE L & Tl
HEEAHNARE . ERETLIE BHR B LRMER &/ LEMERIN NP A W W
% By 4 e

4 SKHEE.WR

4.1
BIEfES  hydrogen storage in high pressure tank

2 CHE 10 MPa~100 MPa FEJ) F FERAE 4 Wl i) He ) 29 48 o
4.2

HBAEE hydrogen storage in liquid state
HIREREE 20,3 KUTF, FEXEEIREEANMF K.
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4.3
S % slush hydrogen
REEMEEZEMNREYD.
4.4
WERMES  hydrogen storage by physisorption
] P 0 VR R DAL AR R A G L A T B LB B BB R
4.5
SRS WHES  hydrogen storage in metal hydrides
FIARESRRASREE - FLETREAERSMELY NS BEMTFELRRAL TN
ffF .
4.6
ZAEEWUHESE  hydrogen storage in complex hydrides
gu%%ﬂim%ﬁ[ﬁiﬂiﬁﬂﬁfﬂﬂﬂ‘l%%ﬂfh&‘f’mﬁﬁffﬂv—‘ﬂﬁfﬁﬁgﬂsw*ﬂﬂﬂﬂ:&.
i LiAlH, \NaAlH, ,LiBH, .NaBH, %. IRFREC I S g s .
4.7
UEEUWHEE  hydrogen storage in hydrides compound
FREREERA RN T OB HANLEYURREMELY X2 AP RA LD
LASh B Ak 6 E 7 K . tm LiH, .CaH, .BNH, 1 LiNH, %,
4.8
FHULEAESESE  hydrogen storage in liquid organic hydrides
FIRREA ML A Y (B SRR %) 5 8 ST o7 30 10 4 AR 4 5 R ke e Bl 4
SEFERHER,
4.9
SS® gaseous hydrogen container
ATRFESNEREZEB (R REEE BN A BN%H.
4.10
AEMRESHMSM gaseous hydrogen storage tube
A EBIKTF 500 L, THEFE A 10 MPa~100 MPa, i FfE S IEH A28,
4. 11
BEIZXE S8 stationary hydrogen storage container
BELRARE PEESHIENER REALENLLER ENMBELN . B RN ES.
4.12
ESHESME gaseous hydrogen storage tube bundle
PET I REMORAR N R R AN E R, RS T N R 4%
0¥
4.13
S gaseous hydrogen cylinder bundle
H & FIHEAR I 52 R AR AU 2 SR M 11 9 7 41 4 09 SR 4
4.14
SSKEEE tube trailers for gaseous hydrogen
HETPREBRMESORARERBENERE L. AT E0 8 G0 , fow 4000
TFil.E RL%ES.
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4.15

ZH{EEESE on-board hydrogen storage tank

HREFW LA THFESER, TERES 10 MPa~100 MPa i £ /1 25 88 .
4.16

BAEESHEE cryogenic tank for liquid hydrogen

R T MRS ERA S, — M h A TR RS R LR R R Rl
B ¥ SUTE A FHE H RS L PR S LR
4.17

M solid cylinder

AR EMES TR
4,18

Z# empty cylinder

ENERBARRENM IS
4.19

S 53 hydrogen station

AR AR TR M FE A | H 0 0 68 47 1 0 58 B 8% e % L 2 50 9 5% 3 ) R
4.20

S35 hydrogen supply station

AEE AR A B, LA A/ 598 5 0 S R B S 4 5 0 T A S
4.21

S5MEH  hydrogen filling station

HEARNFERETARIRFER AR UR BN ER AT B EREHERBN &1,
4,22

mEmik&#EIL  gasoline and hydrogen filling station
BEAWEMAMTERAM M, AR N ERETARIAER IR EIKRSRS
MR EMUOREREFAESRELKRREMRB L 1FAT.
4,23
MEMERSS#I  hydrogen and CNG filling station
BARFEHHERMEHURAREETNREIKRNREDEBH, IR ENHIOREEXRRAH
11350
4.24
MEE hydrogen filling island
ATFREMENHEIKACREABBMTIB TS,
4.25
SE5EZHLE  hydrogen compressor room
B EAESOL B .
4,26
MME#H. hydrogen dispenser
SWHF M EM D) BRI AR TR G E R T s,
4.27
BHXESESHVE portable hydrogen compressor unit
EAESFV A RS B ER ERTRELTHEE -2 08 3) M= K&

(€: 9N o
6
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4.28
SS5ESEH  hydrogen compressor
MEASHETERGPARRZRIEF.
4.29
S5¥EE hydrogen booster
HESENNSBEN SRR REZAMEBNEETBIENERLE.
4.30
SSiC##H hydrogen manifolds
2R F 59 0 A A 6 7 4 0V o i
4.31
MBHSEE vent unit
ATREERHIMESNRE EHAENESRESKRTVESRE S R 0 HEX
MER%ER.
4.32
BEKEHMER condensate drain unit
ATESRNHRE BRARHRSE AN L HEER.
4.33
fiBT# break away coupling
TESH IV R T AT SR T Y L (T S B A SR R,
4 34
E/WTEE pressure regulator

ATHTERMEOENNYSBENRSERXEENEBENEE.
4.35

#EF vaporizer

TEREBRSEHFM—ERR  EREERAAITEENFEEBER.
4.36

FFELE  ambient vaporizer

AT E K KRRk ERE.
4.37

MAELZE heated vaporizer
PR H Y b ) SR AR R B8
4.38
R Mt mass flowmeter
HRITRMTHNELES AR AR R R R, RRER RGeS
WM BEERNES BE SESEEL,

5 SRENA

5.1
SAESAMEERS integrated energy system of hydrogen energy

LURUAE A FH B 0 % G % i A% 0 7T 4746 i 0 R0 o M 2 ol L (0608 0 P IR 0L R R % .
5.2

SMEEFE  hydrogen burner
MPeE TR 45 W =34 AT R (1 200 CLLE) A9 S0 25 008 A BUF 0538 (500 TULF)

7
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HIREFLRALE RS .
5.3

S RE{LMEE  catalytic hydrogen combustion

TEREAL T FF fE DR EAUE 2 UL B —Fh B KA R B , AT LAZESR IR I F &R 4 .
5.4

SAMHL  hydrogen internal combustion engine (HICE)
A B R L.
5.5
S HEEH  hydrogen powered a
PLEU R BB R L.
5.6
S &Y hydrogen p
RSB R 3
O

5:7
SMEEE  hydrogen po
LEESS s oo Sl

5.8

S Mistributed pow

4 Wi S RDARE B L/ o
2,

5.9
S5iEF hydrogen turbine
eS| NP

5.10
ERTHH s
R A

5.11
MEEM  fuel &
RS 1L i)y

L
5.12
Bl | AL @ #A R it \ 560 dxide fuel cell (SOFC)
A 181 A 90 4 ot A T e A, T 3L 5 % % 800 C

5.13

HA R R,

000 CL

EEEGELDMEERE low temperature solid oxide fuel cel (LTSOFC)

TAEREE£E 600 CLLF &9 B k8L R
5.14

BRHREAME B  molten carbonate fuel cell (MCFC)

LA #0192 8 Oy viL 8 O % AR ol i
5.15

BEMEI B phosphoric acid fuel cell (PAFC)

ABS AR (H, PO, ) ko e JI (¥ 088 el 3t
5.16

AFLZHRESEIEM  proton exchange membrane fuel cell, PEMFC (PEFC)
A 1 28 46 IR K oL i R A SRR el L
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5.17
HEFEMBEER direct methanol fuel cell (DMFC)
wﬁ%az&u#:%mi.#ﬂulﬁsﬁﬁﬁmﬁtﬁéﬁaﬂaéﬁﬁrﬁmm#%m.

5.18
MM E B alkali fuel cell (AFC)

LA 988 7 0 2 2 A ol R T MR e

5.19
AEXME R reversible fuel cell (RE@

— 0 B T S AL LB A% 4k o B L 7T LU T BRI A i R R,

5.20
MERBEHH  Tuell

e T Dl B 30 31 oy ek 950 60 8 S 1 408 P R e ol R

5.21

AE B2 CUMR I 18 4

M#E  blast wav A
it B — R A , . oA 4 oot B IR 5
EARRAE 4 b0 o LLBR T A4 T UM 3K Sl A 7
6.4
M deflagration
Wﬂ?ﬁ%&b&—ﬁ'&ﬁiﬁﬁ%ﬁﬁ%—'ﬂﬁ,#Eﬁfﬁlﬁh‘ﬂk!ﬁﬁ!v@WP“&E*FHB‘JR&.
BRI RIGIE R TAESBILE XK.
6.5
ME detonation
"—Iﬁﬁf*?ﬁéﬁﬁgfﬁﬂﬂﬁﬂ%%#iﬁﬁw.Eﬁﬁiﬂ‘lﬂﬂﬁ]F@Fﬂi&ﬁmlﬁflﬂ‘lﬂﬂ. RN
e MR RGL 2 000 m/s LA |
6.6
FARAEMA  ignition point
Wﬁ&ﬁ&ﬂ*ﬂﬁﬁﬂﬂ?ﬁﬂ?.&ﬂﬁﬂﬁ.ﬁﬁﬂﬂﬁﬁﬁﬁﬂﬁl*fﬂgﬁ&ﬁ.
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6.7
8 flameout
LREAZEAKENEXFEEAARTEMRPEEA KRS, XA S8 o] RAmf S wem”.
6.8
BNANGER minimum ignition energy
E—EMBEMENFTAREENTRIKRED B ENR/DGER.
6.9
5| A8 ignition source
5| Z O R R A B KR PR FE R . 51 K IR A WK 2 A R R R T L R SUKAE R K TE b
TSR M RN ER AR E.
6. 10
MEZRST pressure relief device
ATHILRERE EHANENBEHEREENTLEE. RBEEERCFELSMN B8H
MRS EE.
6. 11
L4 M safety net
AT LA RS AR TEEZSDHEERENTLER.
6.12
MEEF  blasting piece
ATFHLEE FRAREENAERAFEREN T EMBRENNRAEFXELER.
6.13
MEE vent pipe
AT . 2& . 284 K208 . B8l SR RN ELEE.
6. 14
AREEE  non-combustible component
AR RN E FHMEAA.
6. 15
{## 8 thermal activated pressure relief device
AT tE AT ABENEE, S IREES & EHNEEIT A IFERASERE.
6. 16
MEER purge
FEREFEFNKBRRAEZREPTHALY K. TR FHTE.
6.17
#KEE® quenching distance
Ho B I K A7 T MR AR & 9 b 15 98 P A (R B .
6. 18
BA A3 A  open flame site
WSS IR ) K K B Ak 5 A A 2 T A AL
6.19
BB XM R spray flake spot
BAEP R RS RS  SOAS O R B AR L AT TFOE AT R A A0 1 S M A
6.20
AMSEETERE  combustible gas detector
FF AT BR AU 45 682 S L R B, 40 M A O SO R o MR AUR MR L IR IR E T IR L

10
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HERNTLER.
6. 21
E#iE hydrogen permeation
TSN, BB
6.22

BMHETER lower explosion limit
AR S E AR TER IR D, 18 05 D Bl R 2 434 09 S v i .
6.23
S hydrogen attack
fe—EWE S EFEAN /PR SER MR RENRE.
6.24
$8E hydrogen embrittlement
LHAESRHFG R ERE LB, SRS MOt TR B RS S SN ANHE.

11
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M R A
(R R)
FEXRM
Al X2 2°ERE"RENRSA

fERE MR R . JURBE™ B UK, B R Y™ 4. KFHAE. KA. ek BRE . B RESF T
AR E I LASELF = S s B N

A2 XM25"E2F"REMRHA

1E 20 fHH42 70 SRR . 2003 4FK, R E EKCHE . H A BT H7 . b E % 16 4~ E FK i X 3t E &8
BALCEEL 3 BB S 1E(K £ 4141 ), International Partnership for Hydrogen Economy i # IPHE, H i
JE e BURF S E BT S IL R .

A3 XN EYRABBFE"MNIS"EWHE"RENRHA

2 0y A SR AR R B e R AE B R N OB R W B R AW EUEMED
FEAREAHE (SR T EMRKEAAREE LS. FL EEYRGTUREREY HEHE
e S

12
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M R B
(HBEHR)
xRSl
R B KRB ERGE vooeereeerrreeerenns 3.13
[ 3.12
] [T SR AT T 7 T 1 T uu 4.13
B gy - 4.20
5! ccscesse 2 ]9
LA MR s v esnvntnsoibesionstpoisiatirisst 3.9 EEEASmESEE - 5. 12
IR o oovsevessonsaonsscosmsenassassessosnismonaisnal 6.5  EEEEREEL-wreeeeerersereererereseraesensseesaees 41
BRELS: coonmaasinanmniiacannestamiasascsinarasss 6.12
TIBBLE »5550s50ssswsmisisasossaorvorsovisnssasass 6. 14 H
WAL < oosiicmiiciscvicsisssssinssas 3. 15 FEELE 4.36
BEMMIBA G RLE -oeovvveeeeveeeesarennnns 3.6 sgan 5%
AR ssciassiecsnnssisisnsissonsasisnsansansssssonssin 6.4 BERE I veevveverersensmrsersenseesereseseneessane 3.6
IR R B 1 I R e eeeeeeeereerr e 4.7
BIETR IR socsssisssisiivessnisasesisiassivosssvos 6.22
FRERRA cvovrrrrrrrrriiiii e 9. o J
C B G GAET vvveveerrerermemsnnennenns 3.17
fll soosenesnsesessesnassasnuensssnsenyeevsunresreLes 2.1 BEHL ooocemorsommsensseommssssssensssanssssasen &0
e o ML ovorvoosnsevomnmmuensuissnsnsiasnnussusassnass 4.24
wEw e MMM B IEEE :vo55550s5sevssinsssossososisoss 4.22
(1 1§ R ——————— 3.1 MEMEASEREE ooevremsessnssnneeeeeees 4,23
B GO -cvvcvesessssucensoessos G5 . 8 IRIREE IR ooooossoossinnsaaosvossssuansvpansons 4.37
BEAEBREI B oooeeeererrrnnerneemecsssssnneneenns 5. 18
D ERELDBEE -orovovrrrererererrrrciciinnnns 4.5
KBRESEESIL vvvrerermrreeeesssnneeces 4,10 K
I s 317 B e 4.18
BRI f s+5esi5ssnmmnssisnsssmmmmsssancsvismsonns 32 WHMBEM coorooreesorcsssnssncsnaasaece 5.19
(3R B AL S R HE 5 v vveeeeeeenennnene 513  ATMSEMBRE o 6. 20
¥ L
T ] R 5.8  BIBKM -oooccoevensonessccnccecsicnanancanncaacences 4,33
BRI cvrereersersersersnsesessnnsensersenssranas 6.13  BBEKHEIEER —roorereerererermresnnreennans 4,32
HSHESIEER -oovrvvrrremrenicriiiiiiiiien 4.31 BB EA s 515
2 S BRI MREEE oo onvono ssconsannssnansanasinane 4.6
BRAEER MM ERE orrereereeee 3. 19 M
it a1 T AT1 NI sssisvissiesibigaieie s 6. 18
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343
5. 11
BB BRNEL -ooeeeeeeeereerssrsnssaseaseans 5,20
MEREZ BN
BRI R A cooooeeeeererereraennennns 514
RRAR P oooosnsesssoroscssrseassovessansessossesssson 6. 15

..........................................

..........................................

KEMBEERER - ooooverrrrrrrmrmr. 3. 10
BB NRIEH oooveereerersssassassssancsaasassns 6. 19
T
I T
M RARBIE v eoerrrrnrnnenneieiniian 3,4
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M % C
(BERHEM R
XX RS

alkali fuel cell srrrrrrrrrrrerrrerrsrrrretsserrrrasecsrsarearssseasserssassssssssssrssssssssressssassesssnsssasssassasnns 5. 18
ambient vaporiler ................................................................................................... 4.36

blasting pim NN Oy 6. 12
DIASE WAVE +vvvretrasrrrrrstrssrarsarsassassssssssssssessssssssrssssasrssssssssssssssssssessnnsssssarssssanssassrsssnnsssnn 6.3
break away co“pling B T T PP E TP TR S i

catalytic hydrogen COMDUSHION «++«r=sveseerretneenrnnserea ettt et see e e s as s s s e rases s ans s saees 5.3
chemistry of hydrogen energy «--++-ssssssssseessrssesanmremmnreees s sessss es s ses s sresan s aes s sesanenes 2, 4
cOmbustible gas detector «««+sssesrssrrrmsmmermmoms it sne i see s ees et es s se s sannesns s seensseeannseans §, 2()
compressed gaseous hydrogen ««««--++-«ssesrrrseserieamsr et s e e e e s s e anenenes D 16
CODALTIBAtE Arain BRIt Tvossssrsstsssvessarssnsisnsessrsssnivsssssrarisssssonseassessssssossasaatn sosonsasesassssarsnse, .32

cryogeuic tank for "quid hydrogen Seresaassassssrsssssssassasssrassasassssrsssrsarsarssrassrrsnsrsssarsasnsences 4 |6

Aeflagration  «««-seseeererresesnieart it et e e e et e e e s e s sa e e aas s ses e saenes 4
detONALION v rr v rrrrreresarsssarssrassssssarssssssssassssasssesarsssaarsssnasssssarssssasssassrssarsrsssrssssrnsannes 5
DERERETENL vrssovrss svamsaseunssonsassioss s srvass suvls s ony s s susn e Jora AN S sy aus i annrasntvsssevrrsssavasssrinsssnsssssrrmne 2 10
IAPRrAGM - veesrrresrnssensee i e see e s see e e se s se s s e aaes s s sanses s s s anssesnesannne 3, |2
direct ethanal Tl CRll =+-5% 555 tess oo rravnysvsssivrssssvsnsssseris syovssonsrismnsseosssersssessoabpraonssssvssrssss 5. 17
distributed power SLAtion =---=+sesrsrrrseerrs ettt s e e s e e s s e ana s see s anees 58
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