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Changes of AG with temperature when AI/H,0 reacts to produce 1 mol H; (a, b)?*?”); changes of AG with pressure when A/H,O
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Table 1 Electrode potential of different Al alloyst*=®
Composition, /% Potential/V. References

Al(99.99%) -0.60 [33, 34]
80Al1-10Ga-10In -1.48 [33, 34]
80Al-5Ga-5Zn-5Bi-5Sn -1.28 [33, 34]
75A1-5Ga-5Zn-5Bi-5Sn-5Mg -1.38 [33, 34]
65A1-10Ga-10Zn-5Bi-5Sn-5Mg -1.25 [33, 34]

Al-7Mg-4Ga-9Sn-0.2In -1.32 [35]
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Table 2 Melting point of aluminum and some low melting

point metals*4**!
Metal Al Ga In Sn  Pb Bi Zn
Melting point/'C 660 29.78 156.4 232 327 271.3 419.5
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Fig.7 Binary phase diagram of Al and Ga (a) and ternary phase
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Table 3 Volume change in Al/H,O reaction

Material change/ Volume of  Product volume,

mol reactant, Vl/cm3 Vz/cm3 €44
Al—A1(OH); 10 32.23 3.223
Al—AlO(OH) 10 19.5~20 1.95~2
2A1—Al,05 20 26.15~29.14 1.31~1.457
AlLO;—2AIO0(OH) 26.15~29.14 39.1~40 1.49~1.53
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Fig.11 Preparation method of active aluminum
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Table 4 Hydrogen production properties of different materials
Composition, w/% Preparation Conversion yield/% Generation rate/mL-(min-g)” References

AlsoGasg Smelting techniques 3~4 - [71]
Al-Ga Interfacial wetting - - [64]
AlggLi; Smelting techniques 0 0 [72]
AlgoLigg Ball milling 100 2748 [73]
AlgoBiag Gas atomization method 91.44 - [65]
AlgoSnyg Gas atomization method 80.8 - [65]

AlgoCayo Smelting techniques 100 - [74, 75]
AlgsGag sIns s Smelting techniques 95~100 583 [76]
AlgsGag sSns s Smelting techniques 90 1595 [76]
0.2 g Al-4 g Gassslnys s Interfacial wetting <20 5.5 [63]
AlzsLiy0Bis Ball milling 100 988 [77]
Alg,LigSni, Ball milling 95 1112 [73]
AlgsGag sIns 75Sny 75 Smelting techniques - 1256 [77]
AlsoGasg Inj1Sns Smelting techniques 83.8 - [71]
0.2 g Al-4 g Ga53,51n13,734Sn17,766 Interfacial Wetting 96 19.7 [63]
Al-Ga-Mg-Sn Smelting techniques 93.6 20.6 [53]
AlgsLizIngZn5 Ball milling 100 137 [78]
A192,5Ga3,gln1,5Sno,7Fel,5 Smeltmg techniques 100 125 [55]
Algs 0Gas glng sSng Ty Smelting techniques 96 570 [79]
AlgoGas Ins 34Sng ¢6Cus Smelting techniques 100 - [80]
AlgsGas gIn; sSng 7Cug Smelting techniques 16.6 104 [81]
Aly,Gaj 3In; sSng ;Mg Smelting techniques 90 957 [54]
0.2 g Al-4 g Gagg sIn7.g75Sn16.33B17.245 Interfacial wetting 92.5 12 [63]
AlygyGasz gInl sSng L1, Smelting techniques 100 17 [72]

Al-20% Ca-7% NaCl Ball milling 100 - [74, 75]
Al-5%InCl3-7%(Ni-33% Bi-B) Ball milling 100 687 [59]
Al-10%Bi(OH);-5%NaCl Ball milling 82 100 [82]
MHA-2%NaOH Ball milling 46.0 - [83]
Al-1.0%Ga-1.5%In- Ball milling 86.2 1030.5 [84]

3.0%SnCl»-1.0%Bi,03

W 96%F1 19.7 mL/(min-g) A5 47 o 5K &k 2 5358
YRI5 % T Al-Ga-Mg-Sn &4, 1E 90 ‘CHIKH,
FEAGE RN 20.6 mL/(min-g), FEEAERN 1064.8862
mL/g. Fan 2077V I ERBE VL4 7 — RS Al-Li-
In-Zn &4, KIEBAA BN AlgeLizIngZn, 1145 41
FrE R R R KA IR #1243 mL/g R 137
mL/(min-g).

K12 2 4E Foo & 4R & Al-Ga-In-Sn-X(X {03 Ti.
Cu. Zn. Mg JCE)H, X JCZ N A 4% 7 100G
AL RE IR M S 7% 80830 iy L b e 3 R A 4% K4 T
Cu. Zn [ F7C Al-Ga-In-Sn-X iRFEH, JEILAEE S &
218 1% (558 70 B0 B ¥ 25 IR AR 5 1 £ DR 3 gk [ 751
7% Al-Ga-In-Sn-Mg A it g5 Mg I A= JC ] 2

f£ Al-Ga-In-Sn-X (X X3 Ti. Cu. Zn. Mg Jt%)
L BT X CEMIMA R, SRR, BRIER
FIWT R MR g ke iR, & 5 ¥l T
Al-Ga-In-Sn-X & 4 MK = SRR R ST 4 L7280 83,
AL, 7670 CF, Tifil Mg MBS RS 5N 1.0%
H13.0%, AT P~ S A2 2 A B T BB (ER 96%
F190%; 7 40 CF, Cu F Zn MRS EH N 3.0%,
AT = S e A 2 43 IS 21 T BRI 100%F1 98% o

140 -

—#— Ti(the as-cast alloys)
—®&— Mg(the as-cast alloys)
—v— Zn(the as-cast alloys)
Cu(the as-cast alloys)
—&— Mg(the rapidly
solidified alloys

E,/kJ-mol!
x 2 B

D
(=}
T

N
S
T

20

Element Content of Alloys, @/%

B 12 o Fiil 4 T 2% AIVHL0 SN AL BE 1) 5% i

Fig.12 Influence of composition and preparation process on

activation energy of Al/H,O reaction™> 7% 8- 8

Wang 25V Ga (1R BUE S 3.8%HF, &
A R e A e Sn SR, RftmE
RINFA AR, Ma4ah Fe (S 8RN, $#mHs
", FEARRLREN AVH,0 KN FEEGHHE . He 51K
W, M Ti FEAT 0.5%0, Mmaki 2R, 9T
KT 0.5%M, Faabk EAERDR: & Ti #E80m(0.7%,
1%) A a K —Hefil, 5 bghar=EE: B Ti
HAK(0.1%, 0.3%, 0.5%) &4 S /KEM G, Bes
H—NEM. IFH/ S EREE T 208N 200
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IR R RN A, & Ti BN 0.3%(1 4 4 077 Ak
HIEI MR . Wei 20V I SR BHA Cu &= (K80
ARG, Cu AR 3%IAEIHR KA A
o B Cu 42N & A I P= SR S AR o He %50
KL, 1F Al-Ga-In-Sn & &M Cu )5, AMELZT]
& AL SRRLI A, IF Has thIl ALCu Ao iZAHAN S
SEMRAS m B ST AN A, 1 20K AL AR R
PSS G AR, 3R AR R AR AR /N . He 0%
B2 e T B i TN, Mg S AR R R (10%)
TSN, A4 B AVH,0 N, H 24Kk
T [ B IS, Mg B i LT AN S g A 4 1) P A RE
Liu 2BV IR IN/D R Zn SR E s KA %, |
Zn R I A3 AIVHLO V. Xu 50905 Bk
0.2 g 1 Al F1 4g 1) Gags sIngg75Sn1635Biz24s — AR
30 C. 0.4mol/L (1) NaCl i, Hr=EH LR A=A
WA K 92.5%H1 12 mL/(min-g) Ze 47 . He 25172 S H]
%&E/ﬁ%U%T A192Ga3‘31n1_5sn0_7L12 éﬁ, 72’%53? Li
M, TERC T ALLL F1 LisSn, AH, 520 T GIS(Ga-In-Sn)
AT O 3 A1, BT EL AlgsGas glng sSng 7 AL, AlgyGas g
In; sSng;Li, M7= S I8 SR~ A E A P R B WFR
M, AlgyGasgln; sSng,Li, &4 7E 50, 60 F1 70 C [f1 /=4
AL BAE] T 84%. 94%H1 100%. Wei 2505971 He

SO S 45 R P DAL 2 S, AR AT RE S Weid
SEEOEREIN Cu MR, AT AL ISR, T
WD TR S & B IS B, 1 He ZBUERIN Cu (O
I, IR RS S B SE, AR T Al
& .

13 AAFKRRE G S=A =S CER
S Al-Ga-In-Sn-Fe-X 14 2 ({1 5 5 2l I (] £ 5%
Fo M 13a da UG 78705 98 Al Gasy B 4
t, BAMUE S BN AEL R T 50%, Hdr-a%
JEHAR, HIEE T HRMEMN 3%~4% U 5 AlsGas
Hatt, BAR AlgsGagsSnss Ml AlgsGag slns s 5 4
R EEEMREMAN 15%, [ AlgsGaygsSnss Al
AlgsGag slns s [ 7= & 1 8 #F 540 5% s Alyg.GagMggs
SngCugs - AlggGay sIns ssSny oy HELIL T 100% 7 5L
#, fH AlgGay sIns ssSny o 75 20 min BLAHL5EH T X
M, 17 Alzg 2GagMggSngCug g 7F 60 min B A 5E Bl T % W o

IFE 13b 1Ay LU 1545572808586 i Ma Al Cu
P PEAE RN EN . Li 5 H,0 N AR LiOH
MAETE AL R, FHIET AR H,O (8fil, FKT
a4 I AR e Mg IIAEAE A7 In FI Sn ANRETE
In;Sn B InSny, #&/D T GIS #MIERL, FEH=AERE
TEEPY Cu 5 Al JERGT ALCu A, # GIS MY

#5 WMHTLEEAI-Ga-In-Sn-X FREHHREEE

Table 5 Optimal content of some elements in Al-Ga-In-Sn-X system

[54,79,80,85]

Element Optimal content, w/% Conversion yield/% Temperature/'C References
Ti 1.0 96 70 [79]
Cu 3.0 100 40 [80]
Zn 3.0 98 40 [85]
Mg 2.0 90 70 [54]

H b
1200 1200
1000 - 1000 H § —8— AlyGayslng sSny g (40 C)
_ i Ik —®—AlyGa, <In; 5Sn, | Zn; (40 C)
:30 800 800 __ —4—Alg, sGaygln, Sn;Fe, 5 (50 C)
600 . 0 | —¥—Alg;Gay glny sSng ;Cuy (70 C)
g AloGaso (30 C) . 600 H 3 ¥ AlyGaygln, Sy Mg, (70 C)
400 o AlyGay Sns5(70 ) 400 H 3 AlgGa,ln, ,Sn, Bis 5 (60 C)
—A— Al Ga, 4Ing (50 C) F < < |—»—Aly,Ga,gln, (Sn,Li, (70 C)
200 —¥—AlyGay sIng5sSny g, (40 C) 200 | 3
0k o Al ,GagMggSn Cugg (90 C) 0 [];
0 10 20 30 40 50 60 0 50 100 150 200 250 300
Time/min Time/min
K13 ANEER RS £ A5 I 25 R K& Al-Ga-In-Sn-Fe-X 1R R & & &l i 5 I 0] 122 &

Fig.13 Relationship between hydrogen production and time of aluminum alloys in different systems (AlsoGaso""), AlgsGagsSnss"%,

]

AlgsGa9,51n5_5[76], AlgoGag_slns,sgSnl_92[85], A176_2Ga9MggSn6Cug_g[49]) (a); relationship between hydrogen production and time in the

Al-Ga-In-Sn-Fe-X system aluminum alloy (A192Ga3_gIn1_5Sno_7Li2[72], A130G351n3_77Sn7_goBi3,43[86], Alnga3_gIn1_5Sn0_7Mg2[54],
A190G32,5II’13_35SH1_152n3[85], Al93Ga3.SInl.SSnO.7Cu1[81], A192_5Ga3_gIn1_5Sn0_7Fe1,5[55], A190G32,5II’15_538[11,92[85]) (b)
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Al FEARFRTF, M43 Al ARensarSKEm, SH=A
&R
222 A4

b T HHAT A Sz Ah, HIE ARSI Ak
J&. VYA Zhao S FIBREE LI % T Al-20%Ca-
7%NaCl(Jli =73 40, KILE Al-20%Ca LG, 7=E5
W 47.87% M%) T 100%. Irankhaht®7 75 5 B i
PRI T AR RS FA ) & & 1) £, RILFEA NaCl
12 B I(0.5%~2%), f NF=EmE ., A
RFIFARAE I T JF A NaCl. KCI 1 BaCl, 3
FlER I B AR S 2%, 5 BaCl, BREE[) Al By =4k
FOEECNM, (AP EHE RN 5 NaCl BREE
ALK, BEARILF= S S e g iy, (g am g
B K. Chen 25092 B1 24 Ni-Bi-B & 4 Ui Bi 12
HIAF 33%(F =4 FON, Ni-Bi-B & &l e KLk
FMBL(32.2 mY/g) FIALER Z(0.169 m’/g), X} T Al fi%
R R By, IF H Ni-Bi-B 54 F1 InCls %) Al (17510
AW FEAEM. L8R, RIS A 88%Al-5%
(InCl13)-7%(Ni-33%Bi-B), =S FEH T 100%,
FPEAE 3L F] T 687 mL/(min-g). Chen 252V % i 4 5
4 NaCl f AL ¥y — A2 EREE , )45 1) Al-5%NaCl 2 &
MELFD ALKy —FE, #ANBRIE FIK R N5 ¥ Bi(OH); Al
Al Ky —i BREE, 25 1 Al-10%Bi(OH); & & ARk nf
PLYE 600 s Y77 2E 800 mL A<, F W Bi(OH); iJ LA
PO ALK 24 ALK AT Bi(OH);. NaCl — i a5k B&
ZJ5, % EH Al-10%Bi(OH);-5%NaCl 5 &8 KA
AT LY BR NaCl (a5 580, 1 H == &M 800 mL
4 hn# T 1000 mL, FW % NaCl nf Ll &
Al-Bi(OH); & & A LK 7= A M fE . Naseem!™ !9 46 %
WL T AlMe, & 4, W ILHHT RS, 3T T
INEAL B, E1) AlsMg, a5 R Al F1 MgH,, i
Ja¥s Al. MgH, fil NaOH —jfi3kpE, 14%] MgH,-Al-
2%NaOH H &M k. SR KWAEEKE 2 h )5, 1 gl
MgH,-Al-2%NaOH & 4 # ¥ 60 min Z A7E 0.5 mol/L
() NaOH ¥ H 77 4E T 1263 mL WA/, i85 T #ig
HALE 97.47%. Guan ZEBYHFoy R0 45 LW, 18
BREESFEF B N Ga. In. SnCl, #1 Bi,O5 1] DL 2 2 54
Al MBI ENERE, ERLAM T, Al-1.0%Ga-1.5%In-
3.0%SnCl-1.0%B1i,05 [1 7= & % 14 26 71 7™ S 18 2 43l
EF] T 86.2%F1 1030.5 mL/(min-g).
2.3 4E

B IRIAN, . K. R AR pH {H
24 B DR 0 P SR RE R P AL BE AT 2 S .
23.1 &E

PRI RS0 i R TR I 2 AN T 5 Ak A N

85 1 Fhmld T AR s TR b 2B 2 Th
LRE R AR 4 PR B IE R . I A A T LY
TN N 53 F- 2 1 AT RO, 4 o e VT R

Wang 25V LB Fe () Al-Ga-In-Sn &4 1E =4
SR, 2 KIEAR T 10 TR, SN I BERRSE S50 Bk
B PR K LT R 15 C, RN X H T 4T .
Ho %58V M5 AR T 60 “CHY, BEAHLEZ T,
7 S 2R P S S AN R S B S,
L F] 70 CHE, PSR AP~ A E i — AR R
Perme PRI, DA S I e ) 7 Sk 2 R P A ) I
i BE A2 T 60 C o

ikl 14 FioR, He 26708 IR A 4 oy M 7] 1)
THOLN, Fhm AVH,O SN (R, ] LAg i = S T8
X —g58 5 Hel®'| Liu B Xie 25 45041 4]
Chen Z502V%0 BIIEE 25 5200 AVH,O 2 B 5 3 301 A K
Fii, B KELN S CHHmiE] 50 'C, Al-10%Bi(OH); [t
R EMMN 16 s FEEIT 2 s, {H Al-10%Bi(OH)s-
5%NaCl JAE 5 CHZKM T, RIH T KN 2s 1
S, MR E R R K, WA RWEE S K
AR EDL BAE Al-Ga-Mg-Sn 1k R, FRAl I KA
SR RER T T . He PR Y AI/H,0
SN R E N 50 C TR 2 70 CH, I b e
HHIAE Mg &8 H 8%H Al-Ga-In-Sn-Mg & & HIF= 4
AR, AR ARG, Xu O RS
ki, AR SRR, AR AN SR
23 INJE] AL(OH); I #ERE, FHLIE AVH,O Vs

M T A 3 R U H 4 AVHLO N il T
i, PRI AR A SN, A A T BT
A 7] REFEA
232 A&

Godart! V& BT LL3E ik 2448 e Wik B2 A ) s 5 A
R EE AVH,O RN H . 24 AVHL0 SN AR

-1

L —®—0.0%Ti
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Fig.14 Effects of temperature on hydrogen generation rate'””’
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AN =R, EAET A RRER AR E A FE . X
DRI A 75 Js W2 A RT LA Ay il 3 R P 5 AR R AN AR ), BT
CAAT DA 75 A5 0 1 E B PR 28 1 SR T A BEAS Js 8 4% A1
T, BART R e . AR 1S, R
() PR XS R R AR A T, R A R T A [ B g AT
M. bbtr, 78 0.1 MPa (0 F, il AR T 294 K 1Y,
A M T E B AI(OH)s; 4l JE A7 T 294~578 K
Z A, BH AT AIOOH)M A s 4l % &
T 578 K i, A AT ALO; 4 % - Godart™"
T B T S O W T O T R S N L L7 .
AVH,O RN B EP=H) . W nl LLik AVH,0 Jx WiA4s
A ATO(OH), W) ml BLAE A e A% 7= A 1 & A
BT, W4 33.3%M K. WK 16 Fix,
Gai %5 PR B AVH,O | W I U I (1 75 43 5% i %
A7 SN 15 SRS BT 2 <% 11 W R A 7z SO e N T

400
350 |
: 7
300 f "o
o © 2A3H,0—3Hy+ALO;
[}
§ 250 | :
8 >
ézoof 4
€ 1so 2A+4H,0—3H,+2A10(OH)
;':Tsal
100
5012 A1+6H,0—~3H,+2A1(OH);
®A

02 04 06 08 1 12 14 16 1.8 2
Pressure/ X 107 Pa

K15 AVH,O Jx W75 K

Fig.15 Diagram of aluminum-water reaction transition®”’
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Fig.16 Effects of the initial pressure on the induction time with

different Al particle sizes™”
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— 3 THT 34 o b 2R T AR N K TR/ K s N A THT 1T A 2k
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% CPRAERAE 2SS 5 48 Ak ) o 685 3 B A4l 5 0F 5T
LT B RE MR RE 3R B Ry AR BT S0k AR R BE IR o 5
S IR E AR K R e EAT . WK 17
PR STSi Te A 3t o A (R0 T AR R R, AR
Ay, EAR DRI SN T 1 g PUIREEAT IR .
TEHRE G E, AL RS = Ak e 4 B Wi R
W) s 70 O B B ) % T PR S S OREIR AR BRI
IOy S A [R] (AN ], 3 RS AL AN oK 3L
TAGURAGE, 2 R EORL IR 7 S g

W 18 FroRe> 2, Wang 25028 B b ]~ ik /s
A AR AVH,O RO TG4 BE, $2m 7~ A8 % . Jeong
SN AR 2LV K () AL-Sn B 4 IR 7 S LL B
A AL-Si G S0 2 0 HAE Al-Sn &4,
B A1 72 00 IR 4 1) 7 S T 0 iy TR KR B 4o LD A
SEDUANTE Al-Sn A4, VKT IR AT S 71 H A
NS, HL - (R 3 e A0 LU B v S0 TR 1) S At /N, B
DUBS O R, Pl B WP, 78 ALST &8, BA
RPN T EoRL RS, AR K AT A Si 3350 Hh 23 o
THEET, BAERREK Si Bk RAE B, BT
JE b [ T35 0 J o, JES il BRI, R AR AR
He Z5PY5y Bl & 7T S MPHEEH 2 M RAIM
Al-Ga-In-Sn-Mg &4 . BE Mg & (R E 7O,
PERA SRR RE N 221 um(2%Mg) BF3] T 42
um (10%Mg); HE Ik PR 58 [ 1 46 16 6 42 101 3 okt
JOTHAE 2~4 pme 525G G S0 22 B Aok RS
R AR T IS o 5 ATl e ] ) % 1) 5 8 ) P Sl 2 T £
AR I EE T . Zhou 251K BLBE S Sk 4i 1k
FI(AL-3Ti-0.3C) & I 0, Al Aok Fl GIS AH RSP R
SPESTEAN L R B, H AR LE T S RIA R 0.12%
WK, ZIRHEARRFEAAL, AR T S EIA
F] 0.09% e Ko fEHINA AL-3Ti-0.3C & =45 7
24% W A A TR A M . Xie & VR L 7E
Al-3Ga-3In-Sn F A 0.1%[1] Al-Tis-B, ] LA §iokL
(RS 120 pm A8 F) 40 um; 30 CHIF= AR E
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40%H4 N 2] 100%, I K~ Z 1% H 30 mL/(min-g) 14 0
F| 44 mL/(min'g). Du %ME Al-Ga-In-Sn &4+ A
TAFEER Al-Tis-B dRi g, K™Y Ti & &
H0.12%(T R4 O, PR AR, T Ti W& &
o 0.03%HF, PEAUEL R . Wei PRI ALO; 1)
AT LAt Al SR, 24 ALO; I & EIAE] 1%k
HABOR, FEEE AR

Fan FE70% AlgsLiolngZn, (13K B 1] [A] A 1 h 2K 2
20 h Isf, R IRASRLI T35 ROSF ML AN OKBE 2 T L
AR, BRORL I R AT R AT B TR Y R
Irankhah®® ¥ Al 5 NaCl — &g 3R B I & B AR R~
B A5 Bk B I ) (9 I B A b R R iE S, 80
S B i A K B I I 7 S K S 3K S b
234 /R pHA1E

il AVH,O RO 7K GEF ) s kel £k, #Rn] A
AR ER A A K R PEBE . Trankhah®WFSE R B0, O I
NaOH Ry, Feali R M= =5 . Yang 07
RILHIER, 24 NaOH ¥k B IA #] 0.75 mol-L™" i, Pt

BN NaOH %, =& i & 1Ry, B LAES
IR NaOH %2 0.75 mol/L. Dudoladov™®®
TEARHR R AL T A0 7K a8 A [8] 1 Ehoef 1 = & ik
REfIsEmg . WFSCRIL: 7E-40 CHE, MLLT ZnCly, 7
KHRIN CaCl, HREMEHE m =S & WFSL IR B B0,
[ 7K 1IN CuCly F FeCly, nJ LA 4 4 3 4k () B R m]
DA 7K RN, HAER I CuCly 2 S B o o

Bribz 4b, — et 5T BB IE KR T — Se i Ak 7 T
DU SKAEAL AI/H,O RN . Teng®'F1 Prabul'®#RiF Bl
T AI(OH); X AV/H,O [ W A7 AL AE ] . Kuang 25101
HE— L WIHRAE 25 CHIKIE R, 243K AINO); #1411
Al(OH); 5 Al, /K LEWE L Al:AI(OH);:H,0=
3:15:50 KRN, HEAHBCREL, £ 6 min 2 A 5] LA
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Liang 25"2VRIL Al MAE 2 8 7 /Kb 75 S 1 )
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Fig.17 Macroscopic and microscopic images of the activated aluminum with different sizes: (a) AlgzMgsGa4S1’l5[49]; (b) AlgeLigInaZn,

after 1 h ball milling"”; (c) Al-2%NaCl powder ball-milled for 20 h*”
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Fig.18 Effects of grain size on activation energy (a) and the H, generation rate (b)**°!]
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Fig.19 Effect of catalyst on Al/H,O reaction!'®”
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State of the Arts and Development of Hydrogen Produced by Activated Aluminum
Splitting Water

Zhang Jianbin, Yang Yaomin, Zhu Cheng, Zang Shujun, Shi Yu
(State Key Laboratory of Advanced Processing and Reuse of Nonferrous Metals, Lanzhou University of Technology,

Lanzhou 730050, China)

Abstract: Hydrogen energy is an ideal energy carrier. Hydrogen production from activated metal splitting water has the characteristics of
solid-state containing energy, produce hydrogen immediately, supplied hydrogen on demand, and the lower requirements for water quality.
In this paper, the common problems of activated aluminum alloy were reviewed from the thermodynamics and kinetics of AI/H,O reaction.
The feasible methods of engineering applied were summarized from the internal factors and external factors affecting Al/H,O reaction. The
key issue of activated aluminum is to adopt multi-element alloying and suitable fabrication processing. The potential of the engineering
application of Al/H,O reaction is extreme environment. Moreover, it is pointed out that the predictive investigation, quantitative
investigation of Al/H,O spontaneous reaction and the recycling of Al/H,O reaction products in industrialization are the further direction of
development. Finally, the aim of industrial application of hydrogen produced by activated aluminum splitting water is low-cost,
environment-friendly, safe and reliable.
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