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1.1 BEEHESKY
1.1.1 LiAlH4/Li;AlH;

PERS Y T R S M RHE LiAIH,, LR
i EIER] T 10.5%. LiAlH, (£ il F2 vl LAy k5
}/,1:[6]:

3LiAlH,—Li;AlH¢+2A1+3H,  (H, 5.3%) (D

Li;AlH¢—3LiH+AI+3/2H, (H,2.6%) (2)
LiAIH, FIBES ik S I 10.5%, (HE R 52 B il & X
M 7.9%. XFEEEH TR LiH 15 i R
IR o BT LiATH, 8 i 10 i S0 0 B 1) 20 il TS AL
WRETY, AR N SR A IR K T

BT LiAlH, 2 4b, & AL-H 8y ic s
Li;AlHg. Li;AlH MBS R A 11.2%. Balema™
FH 0.80 g LiH A1 1.90 g LiAlH,, 7E2/S5R N WU ER BE
5 h, 73 LisAlHgo il b R b i i v J B AR B 1k
BREE R AR A, ML S

LiAlH,+2LiH—Li;AlHg (3)

Chen™'%} LiAIH,/LisAlHg s IAE AL FRIREAT T BF
JCo £ LiAlH, Al Li;AlHg H1 23 %N TiCls-1/3AI1CI,
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(2 mol%). ¥ Ti {46 LiAIH, 1 LisAlHg B
FEFFS Arrhenius 52 o MR 4T, 153 LR W E
1B RES> il A 42.6 F1 54.8 kI/mol.

1.1.2  NaAlH4/Na;AlH,

R A AL W o DUAE N G A R B
NaAlH, Fll Na;AlHq. NaAIH, 75 fif &0 5 TH 2 365 A W 51
T, BRI EE RN 7.4%, LSRN 5.5%.
1997 4 Bogdanovic 1 Schwickardi!'” 7 Y4 & T
NaAlH, 1A fig Z M fE, 2 50X — MR T T2
() BF 9% . NaAlH, Al NasAlH, A DLAE [ & K i
NaH/AIH; F1 NaH/NaAlH, 73 J 5K B i 701

NaAlH, (17505 i 5 N4y 19 25 304710,

3NaAlH,—Na;AlHe+2A1+3H,  (H,3.7%) (4)

Na;AlHg—3NaH+Al+3/2H, (H, 1.8%) (5)
NaAlH, J&8 TV &, THEEEN 41/a, SRS
a, b=0.502 nm, c=1.131 nm"?. 23 LW R A Pk g
Bogdanovic* & B N Ti(OBu), 2 NaH 1 Al VR4
Wb e % PR R S0 Y IR 5% Ti LA IE 1 4%
PER ARG SR BRIEE 10 min: 5 V800 Ti 87 1R R L
&3 Sy 7 3 4%, 4id 15 A A, Mtk S
HIEWEDF) 2.93%" . Sunl' S i 2 TE SR N Ti
1) NaAlH, FE (R K F(25~120 'C, 2~12 MPa)/A X
REfg 4 i I AU 3 J) 24 PERE, IEREHE R NaAlH, i
EW SR E NN ET

B TN Ti 2 4, Ze [ FE B R A R 32 5 NaAlH,
ik PEfE. Zidan'Z R SRUFSL: fE NaAlH, 2N
Na;AlHg F1 Al 3 RE b, Ti (A RO B+ Zr, H
£ NasAlHg 23 % 4 NaH 1 Al {5 #Ed ze AR T Ti.

Na;AlHg HOHE S iGN 5.9%, NasAlHg AJ LUE
ik NaH F1 NaAlH, 75 b o i) SN & s B0 78 F R
i Na Rl Al BBz W A2 8(438 K, 35 MPa Hy)!''l,
Na;AlHg 277 LUE T Na/Al(8i# NaH/ANR SGWEH
HUE T I AR A
1.1.3 KAIH,

KAIH, FHSEE R 5.75%, K KH B
SR 4.3%, W JE ATk 250~330 C, JEHET 1 MPa,
AT I e .

KAIH, 5 46 7 LU 2 Dymova 32 H i 7 3017
fE T (>17.5 MPa)fl il (270 °C), KH Fl Al AT
S B KATH, . KATH, AR o i R dn R U8,

3KAIH,—K;AIHg+2AI43H,  (H2.9%, 300 C) (6)
K;AlHg —»3KH+AI+3/2H,  (H, 1.4%, 340 °C) (7)
3KH—3K+3/2H, (H,1.4%,430 C)  (8)
1.2 BWEtERBREELY
1.2.1 Mg(AlH,),

Mg(AlH,), I FEE % & 5 R 9.34%. Kim!' Uil FIER
JEE 5 v 4 T Mg(ATHY), K5 BE 2R LA 2:1 1) NaAIH,
M MgCly £E %l N HEAT BRI, BRBLFCEEE O 35:1, I
B4 1he KNI H:

2NaAlH,+MgCl,—~Mg(AlH,),+2NaCl €))
Mg(AIH,), (K153 i 58t 53 Sy 1 25 200,

Mg(AlH,),—»MgH,+2A1+3H, (115~150°C) (10)

MgH,+2Al—

12A1;Mg,+1/2A14H, (240~290 C))  (11)
Mg(AlH,), {75 [0 B R P-3m1, AR 5 i 250
FAIE . A, Mg(AlH,), T Al-H BB AL AN R i
ERWAME: WA 8, 111, 295 K K77 K
0.1606(10)~0.1634(4) nm, 0.1602(10)~0.1682(3) nm,
0.1561(12)~0.1672(4) nm.
1.2.2  Ca(AlHy),

Ca(AlH,), I HE ik S =N 7.8%. Kabbour®JER
V&7 15 H1% Ca(AlHy),, A8 FH JBE LiATH, F1 CaCl, 74T
SEIREHLTIELLEKES 3 h BUEEKEE 3 h, HrPARERE 1S
min ¥ #1 5 min, $£34k 500 r/min. X Rl 75
LRI I SR S IOV E PP

2LiAIH,+CaCl,—Ca(AlH,),+2LiCl (12)
Ca(AlHy), M A FE 5> 4 3 25

Ca(AlH,),—CaAlHs+Al+3/2H, (200 C)  (13)

CaAlHs—CaH,+Al+3/2H, (260~550C) (14)

CaH,—Ca+H, (600~700°C) (15)
b U A T A O BT LSRR IZ Y, 1K AP 1
WA R 5.9%.

1.2.3  SrAlLH,/Sr,AlH;

BARENY 2 — B & JE SR & Al-H
B R B AL EEA SrALH, f SrAlH,, I
SrALH, 7] HHJ& T Zintl AHI¥) SrAl, & < Hil45 o 4 [ R} 4
% Eduard Zintl XX 5T T RE MR IS
KoE =N T a8 A R T A Y 2 T A,
©HA DL R A B BT R AN A 0 v R
BB BAR R SRR, R e R 2,
b 38 o A7 265 o 1 i 22

2000 4, Akibal? V555 — ORI T & AL-H B HE
A . Bl SrAly, Fl— Ak vk 5 B R
Sr fl Al £ A, P& JLIRE IS LURUF LY
AP B S ARTE 2R E<100 pm, HF 1~2 g FE AR
B ASE T, AT A . EE AR A
Rigaku-RINT-TTR X 5 2 A7 5 SO0 3L 45 ¥ k47 )5 for
XRD 5 #7, EJE{REELE 5 MPa, WM 40 C LTH#]
350 °C, &3 LTI 5 °Cs R4 0 5 min N4
2, RS AT N 3 h, R BT A, AR
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SrAL AL FE T ELSr 4 3 20 190 CIFIREE 1
W N, TR StALH,, F| 270 CHFZE N 55 2 20 W
H T 240 C, SrALH, #f & 4 55 = A A ¥ Al
“SrAlLHss.,” P, HA5 5 SrAlLH, /N[A] & 44 45 49 9F
HHEAESWA SR, ZRNT 340 CHR4H; &b
3 RN TFURMREE S 290 °C, B T AALMA R,
Ji R %23 SrH, AH

H T 1343] StTALH, I s iR Zi Ry CJEIE H 71
PP, XF SrAl HEAT RALALEE, I 53 ALY REAT o 7
TS s, g Kkl 1 .

Bl KBRER R Sr, ARk R AL /NERFR IR D.
BT AT LA 2, AL AL TS 5 g, JE AR
MR HCh 4, (RS Zuth &AL, A Al R
THEAHLE Al R THAH 34, £EEEZHT
Al-AL O SR, BUMARZ KT AL 7F# S
—ANH R FAHE, FRAHE . St R TR R,
B 6 A H 524048, M UnT Rkl
Sl‘"2+ :[AlHiJzn °

Sty AIH, 115 445 P Ff 5 % : Zhang %5 A\ P53 1 &1
AT SAIH, B 56 A A A 9100 I vk il 19
SrAL, ARJERHERE, IR /NT 45 um. A
AR W RN E N A AT &, At R 7
MPa &, WAL 543 K, fRild 10 do 2 7@ AR 1
ArE, BEAT TR, JRAegc ol i 533 K,
AR 7 MPa, R 15 d, EJar=® A K, X
AR B

SRR AT DL S5 W R R

SrAl,+H,—SrAlH, (16)

4SrALH,+3H,—2S1,AlH,+6Al (17
Jaok, Zhang %5 N POV F g N 455 MR 5 4 J B S
AL £33 SnAl 4. RIGEA T T EKE ShAl
BREEZAF My 150 t/m, 10 h; BRHE7EHRIE 533 K, &
N Reds 2 d #B AT LTS # SroAlH;.

SryAlH; EH H AR IFS [ATH ] 5 7GR DY THI A4 25 #4 [HSy]

Bl 1 SrALD, (1 45 1 ]
Fig.1 Crystal structure of SrAl,D> (23]

W, AFT NaAlHs. SnAlIH; AMUE Al-H 8B
JVIHAR[AIHG B B 17454, [RINE Se—H 8 R T DU TH
WR[HSr,], 3K 2875 AN [F] 1D b A4 25 14 1 46 Jeg S Ak 0 B T
DUAE 2 B0 B S ) P A7 42 ) S ATH,, [ H/M L (A
JR 7 A4 8 SR AN S E) B B NaAIH, fm, I3 T 2.33;
TiAh, HSrlMAETEIR A 5 5 30E 4y il i #2 v SrH, 45
PR A, X T4 AL B ) 2 P e R A R
3 X o B R AR IR B ) 2 PR B BELAS T e 1R S B .
1.2.4 BaAlHs/Ba,AlH,

BaAlH; A LUE R Ba,Alj; 7F 373 K % FEALA
W, FIR A AIRT, BaAlHs J& T IER S &R, 4500 B
H Pna2,, WZECA: a=0.918 7(1) nm, b=0.704 7(1)
nm, ¢=0.5123 8(4) nm.

Ba,AlH; FIJE SO FERT LAy . 35 1 20, I
IR EA 373 K, BajAl;; SE/AR N BaAlHs #il
Al; 5200, WA E] 553K B BaAlHs #U))24 A fa
5, TR BaAlH;. Al F1 Hy. Ba,AID; [ 14
4545 Sr,AID; AL, H[ATH]/\ 1 44 F1 [HBay VY 1 14
gL, PR R, THBEERN 128 RSN : o=
0.131 97(3) nm, 5=0.102 37(2) nm, ¢=0.850 9(2) nm,
£=101.290°8,

1.3 HESEREHKY

B TRTHA S ALH B S S LU, b
2R aAtwH AR MmERT, Bl
Be(AlH4),. Na,LiAlHg. CuAlH,?”. Mn(AlH4),R" .
Fe(AlH4),"", AgAIH,PH . CsAIH,PY . Ga(AlH,);PY.
In(AlH,);. Ce(AlH4); A1 Sn(AlH,)s &5, X &ehkp Rl 2
wEEEWE 2 fir.

ME 2 ATLLE ], Be(AlHy), Hit SARIES T
11.2%, H24 A5, B A7 SEbr i il fE b 2
B TRRE, AR R Z B KRR X NaLiAlHg il
SR BRI R A, W IR T R Ak
Mn(AlH,4),, Fe(AlH,),, AgAlH,, CsAlH;, Ga(AlH,)s,
In(AlH,);, Ce(AlH,); A1 Sn(AlH,)s H1F T AgAlH, Al

Sn(AlH,),
Ce(AlH,);
In(AIH,);
Ga(AlH,);
CsAIH,
AgAlH,
Fe(AlH,),
Mn(AlH,),
CuAlH,
Na,LiAlHq
Be(AlH,),

0 5 10

Mass Fraction of Hydrogen/%

K2 —288 Al-H #45 & 2 m it i E

Fig.2 Theoretical hydrogen storage capacity of some

alanates
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CsAlH, 4b, MBI B LR M, Ga(AlH,);
ERIERT 7.37%, (BN AR R,
HAAR# ARG . BE 2, X448E AlLH
R R e R A/ e R AR S O P - R = A
LFWRAHR

2 4 iE

TEN SR 2 S AW B AT RO 1 A
Yy, LIRS Al-H 8IS, BRI S
W, WGl THZ RIS . X RA YRR
RERERZ HIE L AT, T H AR — 2D AL T A
W TR R A AN ], R o L v A B A i 1
B, TR TR el S R R AT IR EE IS
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Research Progress of Complex Hydrogen Storage Materials with AI-H Bond

Hua Feng, Zhu Yunfeng, Li Liquan
(Nanjing University of Technology, Nanjing 210009, China)

Abstract: Owing to the exhaustion of non-renewable resources such as fossil fuels and the increasing seriousness of environmental pollution,
it is urgent to find alternative energy. Hydrogen energy has been extensively studied for its cleanness and sustainability. An important issue for
the utilization of hydrogen energy is the hydrogen storage and transportation. The complex hydrogen storage materials with AlI-H bond have
been regarded as promising materials for hydrogen storage due to its large hydrogen storage capacity. This paper mainly introduced the new
research progress of the composition, preparation, crystal structure and hydrogen storage properties of several kinds of complex hydrogen
storage materials with AI-H bond, such as alkali metal, alkaline-earth metal and some other metal-aluminum hydrides.

Key words: hydrogen storage materials; Al-H bond; complex
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