398 H 12 Hh [ 4 # 3E R Vol.39 No. 12
2020 4F 12 H MATERIALS CHINA Dec. 2020

RS RAREENERTR

i—iﬁ%‘/‘};ilj, i%lé_}iﬁlﬂ’ }%] g 1,2, 'i‘ll:ﬁi]él'z,

hORDY, MY, HBE
(L. LTl R e TR0 S B, Wik KL 430068)
(2. WAL Tk K2Em RS2 TR AR, b 2RI 430068 )
(3 bifEzcil K SRIEE AP ERESLEE, L 200240)

WOE. MRS T R R SRR BOE R RS 4. AR R, WIS R AITISB A B F R Al-3Ga-3In-3Sn
AR a ke, RV EE R 20 CH, 1 g Al-3Ga-3In-3Sn #3544 /K f# I I 230 min, 7= %5 0 980 mL, F1LHR N
79.3%; 1M 1 g A-3Ga-3In-3Sn-0. 1% AlTisB #644 (B & AP E 8O B & 4380, TR KW 230 min, 74035 1200 mL,
ALK 97, 1% . WEEKRIRER TR, B8 it — 42T, AITi B {23 Al-3Ga-3In-3Sn 34 4 /K 7 Al M A4 T
PR O] REHZE AT 3 MR —RINA AT B J5, MRS E T 884010, 8RR RS FERE 70 wm A9 FER G
A5 30 wm AAERN A, A AT BUR MR B2 8N, Ga-In-Sn 225 & 4 (GIS) TR FL - 5038 ;. — & AITisB R IN{E Al-3Ga-
3In-3Sn-0. 1% AlTis B 545 4 FIE MR RS SR GIS AR, 8R4 & MK RIRIE & F GIS MM I, GIS MIZS WA, AR5
JEF 5K B R B4R TmIE , TR AR TR TR, SRR HE TR A A S KR RN ; =& AITisB BRI — B B AR
THEENIFHEE, WNTHRE &M, 2 THE8S 5K,
KA AITIB; #BE4e; A5 K; BAU7E
RESES: TKI1 XEiFRIZE. A XEHES: 1674-3962(2020)12-0974-07

Research on Properties of Al Alloy for

In-Situ Hydrogen Production

WANG Hongbo'?, XIE Zhixiong'*, ZHOU Min"*, XU Zhanghua'",

CHEN Chen'*, DONG Shijie"*, HUANG Haijun’
(1. Hubei Provincial Key Laboratory of Green Materials for Light Industry, Hubei University of Technology, Wuhan 430068, China)
(2. School of Materials and Chemical Engineering, Hubei University of Technology, Wuhan 430068, China)
(3. The State Key Laboratory of Metal Matrix Composites, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: A highly activated aluminum alloy for portable in-situ hydrogen production was prepared using melt-casting
method. The results showed that the addition of a proper amount of AlTi;B to Al-3Ga-3In-3Sn aluminum alloy can signifi-
cantly improve the hydrogen production performance of aluminum alloy. When the water temperature is 20 C, 1 g Al-3Ga-
3In-3Sn aluminum alloy reacts for 230 min to produce 980 mL of hydrogen and get a conversion rate of 79. 3%, while 1 g Al-
3Ga-3In-35n-0. 1%AlTi;B aluminum alloy reacts 230 min, hydrogen production is 1200 mL, and the conversion rate is
97.1%. The reason that the hydrogen production properties of Al-3Ga-3In-3Sn alloy are improved can be ascribed to the fol-
lowing three factors. Firstly, with adding AlTi;B, the average grain sizes of the aluminum alloy are refined from columnar
crystals with an average size of 70 wm to equiaxed crystals with an average size of 30 wm. The grain boundary areas increase
significantly, which results in the increase of volume fraction of Ga-In-Sn eutectic alloy (GIS) phase. Secondly, a low melting
point GIS grain boundary phase was present in Al-3Ga-3In-3Sn-0. 1% AlTi;B due to the addition of AlTi;B. When the reaction
temperature of the aluminum alloy is higher than the melting point of the GIS phase, the GIS phase changes to the liquid state.
The liquid GIS phases not only provide a channel for the reaction of aluminum atoms with water, but also protect the aluminum

atoms from oxidation, thereby promoting the reaction of

- " aluminum alloy and water. Thirdly, the open circuit voltage
ML B 2019-08-20 fEEIER: 2019-11-27 of aluminum alloy decreased with adding 0.1% AlTiB,

WA FAEASFFEEIH (51771071) which indicates that the activity of Al-3Ga-3In-35n-0.1%

SE—1EF . IR, 5, 1993 4, B AlTi;B alloy is improved. The reduction of open circuit voltage

BIRESE . WM, B, 1976 4FE4, PFIM, -4 S0, is beneficial to the reaction of aluminum alloy with water.
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B 1 ARG 40 XRD Bi%: (a) Al-3Ga-3In-3Sn, (b) Al-3Ga-
3In-38n-0. 05% AlTisB, (¢ ) Al-3Ga-3In-3Sn-0. 1% AITi B,
(d) Al-3Ga-3In-3Sn-0. 15%AITi B

Fig. 1 XRD pattern of different Al alloys: (a) Al-3Ga-3In-3Sn, (b)
Al-3Ga-3In-38n-0. 05% AlTisB, (c¢) Al-3Ga-3In-3Sn-0. 1%

AITisB, (d) Al-3Ga-3In-3Sn-0. 15%AITi;B
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2 AFEFAEWTED SEM I . (a, b) Al-3Ga-3In-3Sn, (c, d) Al-3Ga-3In-3Sn-0. 1%AITisB
Fig. 2 SEM image of different Al alloy sections: (a, b) Al-3Ga-3In-3Sn, (¢, d) Al-3Ga-3In-3Sn-0. 1% AlTisB
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Fig. 3 EDX spectrum of different aluminum alloys: (a~e) Al-3Ga-3In-
3Sn, (f~j) Al-3Ga-3In-3Sn-0. 1%AlTisB
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