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Mg + 2B — MgBo. (1c)
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Fig. 1. MgB, bulk fabricated by in situ reaction from
Mg(BH,),.
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JLLFE 370 °C 31 400 °C Z 18], A b 0 e B &% A 2R
TUURBRAE LB B R T, R b v ]
Y1 MgH, FFUR 53, B T4 1 H, B0l BHAE Y
SR T TR T MgH, K /i iR
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Fig. 2. R-T curve and differential curve for in situ reaction
from Mg(BHy,),.
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£ 1 ARFEBURLEE Mg BXf Rz MgBy BUR R
Table 1. Phase forming temperature of MgB, fab-
ricated by different sized Mg powders.

FES SR 1 2 3 4
Trr/K 908 876 842 727
a/pm 100 45 15 0.04

& 3 5 0 T ORI ST 5 Bk T B A 2SR A
X LA 2. I hZerha] LB 5 ) B &
Mg H3H0RLBE I FRAIR, MgBy BURH IR BE 2T T 9% 1
XFFFIH Mg(BH,), AV 245 MgB, 19 TAEH,
MgB, B BAHIRE Tep FTLMIKE 410 C. ¥R
A FRBHA e, mT LUK SE H SO A it v
XTI Y Mg B URLEE K /NAE 3.4 nm. X T Mg 1
&, HfmM A/ A 0.32 nm x 0.32 nm x 0.52 nm,
XA, oA B Mg Bk AH 2 F L4~ Mg Ji7
TR, XFERY Mg J5i7H#% BAT A 2 = Y
fh2ETE M, AT DIZERRAIRE T 5 B 45 &4
B MgB,. [Rl, 42230 5 20 19 Mg B0kz b K i 1
TS B U 3 ki AL, 3> T Mg ) B 3HEE
PR RS, {15 Mg A1 B IERL TR HIR G, KR
4i% T MgB, BB . K, 515550 MgB,
il & T A L, M Mg(BH,), f 73 A B L 25
MgB, AJ DL B AR 5 I e B2, 2 v S 0 3 38 3K oy
MgB, 7£ Tk Rt B A =4It T rl e,

10-3

10-4F

107k

10-8F

o . . \ \ .
10 650 700 750 800 850 900 950

T/K
&3 AR 5 Mg WOk EE 2 1] 4004 il 2k
Fig. 3. Fitting curve of Mg particle size dependence of

phase forming temperature.

P 4 25 T F T Mg(BH,), ¥ A JE He Bl iy
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(A U AH A T B0 R B 1 B Mg A AE BAEH T
Mg(BH,), (443 fif 23 56— 20 £ il Mg F1 B, 1l Mg
B FEE— 5 SO0 AR i MgB,. H7 55 18 A F i ¢
F| Mg(BH,), & MgH, %5 H ] 7= 9 1) £ 53 14, 5t
W] Mg(BH,), & 250 ik 56 4. FIHIEE 204, AT LA
P31 S b MgB, 19 5T 8 5 LA 95.2%, MgO 1)
JBHR 7 HE R 3.8%, Mg () 7 AR E] 1%. e ] L,
TEM 400 °C FHEZE 600 °C B 1 h Y S it ] B
Mg(BH,), 73 7= 91 i Mg Fl B B2 5 A [ 1 58
G, T AR ) MgB, Bibt. T Mg(BH,),
I3 AR Y I TR Mg B B m ks, 78
Rt R AR B SRR N R AR O 5B E
B MgO. SR, SO JE#E & MgO Y i ELELIE T
I FH M3 A J8 45 1 il 4 1) MgB, B X2 R,
Mg (BHy), FE5- It B rh 232 A K Hy, ffif5 5
AN RN AR T H A TR, DT A Rk 4
Mg YL, 18/ MgO AR SHriERY MgB, [
TEVEXT & B, BE S T MgB, A7 5 06 19 2 3 9 4
B, X ULHAAE BLAY MgB, FE i ) i R 25 i
N A AN ) A R AT S A TR, R
D5 R R RST R AT T, T DU B AR
MgB, B & ki RSP AE 10—18 nm Z 1], 445 Ky
13.1 nm. XFH, FIH] Mg(BH,), ZMiA 8 T 40k
YL MgB, f k. X UESE T RN ET Mg il B 5t
Bz 3T JE T G RS, DT AR BT SR A N 1)
MgB, At

3000 A «(101) + MgB,
® MgO
2 2500 1 ¢ Mg
=]
=
& 2000 1
2
<
> 1500
2
g +(100
£ 1000 (100) u(220)
= 110y [(192)
| . +(103)
500 <ot :((11311)) +(002) 1.300).(201)_(112)
0 bl N A JVACTL A
20 25 30 35 40 45 50 55 60 65 70 75 80 85
20/(°)

B 4 Mg(BH,), A KL, Hl £ 1 MgB, 19 XRD 17 44 &l
Fig. 4. XRD diffraction pattern of MgB, fabricated by in
situ reaction from Mg(BH,),.
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APTREYE T ZE. IR R R DI 5, BE AL 7E 35 KO
THin B AL, U TR Mg(BH,), AT ARG
Tyl #& th HA — 2 B S PERER) MgB,. A, 1E
Bedl i R AR N AR U A B MgO Al Mg 45
RS, 20 MgB, KB FIEREA P [
BEAb, i TR il & MgB, A SR A be 4 iR %
AR P BE SN R] N HEAT Y, AE MgB, Bkt 1l
wd R, GRS A R ER MBS A5 s 18] 1 4t 2 P
FEAREE A MgB, FOZE R 1920 fHAS AL i 4
FEPEAR 25, RSB0 A AR 555 AL G AR 5
I, JE S T AR AT LS SR AE R R R B2 IR T I 4
FEShBREE I IR], LASRE R MgB, 1925 b B ANk ek,
A Bt PR TR A A TR RE.

—5.0x105}
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4 A ' L s
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—0.0030 . . . . .
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T/K

[ 5 50 Oe ' MgBy #F il F U P ih 2, 47 &1y 3 e
AR (Te) BT 78K th 28

Fig. 5. M-T curve of the MgB, sample measured under
50 Oe, the inset shows the enlarged curve near T¢.

[ZI 6 é{ﬁ\ﬂj T%Uﬂq Mg(BH4)2 %ﬂ%ﬁ/ﬂ Mng ﬂ%
M SEM B4, TEMRAEEE T AR S 0 T b
i EEARTE SR (18] 6(a)). PTLAE Y, FR 5 R A0

/N MgB, VR RS AL, #F5rR IE BLE 2R
PIEAL. X WA 5 TAE SR MgB, UM 2544 .
TEE B N X A g AR R (K 6(b)), "L
BB B AR AT Y251 . X L2 A (R B ] 3k
Jlpm, 1 EHAHAZ] 100 nm. 7 Yang 55 7 1Y 3
s, A Mg(BH,), i 5 11 MgB, 23 i [n]
T X gl K 27 4k B9 450, IF 45 1 T AR Y
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it 23 B F GRS Mg Al B, Jf il 25 598
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MgB, fki R5F A 1018 nm, 117 13 26 Fpkr B Xk 17
SEM % b i 1 4 K 21 4k, AR BT nm 2%
HIRST. B 6(c) 28 TR SR 23 4 i R 1T
A, B s MgB, SF4EE 4 E K5e 4, 454
TERL T 8K MgB, fidk. 388 i RSHE 1 pm
A mHZ RIAF AR 2 LI, XS LB T
FE S AE el i FE R B Hy 1T . 7E db B[]
AT LA S BH S 050 AR 22 1 68 i, 3 B2 R
SCHTIR ) MgB,y £F 4. X U6, MgB, 99K £F 4 38
MRS ALK, BT LUIE A 1 pm 1) MgB,
em B, DT B R TORE A, R B ARIE T
MgB, St &5 F e E .

M BRSBTS AT LA, R Mg(BH,), il
7 MgB, 7 2 B AT Z AR 7. e
45 Mg(BH,)o, AT AFEAEH IRAYIREL (410 °C) FndE

R W

B 6 Mg(BH,), il % # MgB, i SEM Elf&  (a) MgB, BT I3 AAIE 51 ; (b) Mg(BH,), il 5 1 9 MgB, 41K £F 4 (c) MgB, 41K

PYEE KOIE IR MeB, il

Fig. 6. SEM image of MgB, fabricated by Mg(BH,),: (a) The morphology of the MgB, bulk; (b) MgB, nanofibers generated from

Mg(BH,),; (¢) MgB, grains formed by MgB, nanofibers.
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HOE AR (45 min) 242 MgB,, iX 1] LI AR R
Il 5 MgB, MBI RIAS, Sy MgB, TolkfbA: =42
HET AT M. T MgBy AR I B A SR R ]
i Mg(BHy), 153 Az BT 8230 1241 Mg Fl
B. JR T2 Mg Ml B Y& T Mg F1 B 1142 fish
1, W0 T Mg ] B 3 HUAGHE B, TR T A
TELRE R U R i Mg(BH,), 16 50 i i A v
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4i i (95.2%). WA, T2 Mg il B 456 a4
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4 % #

ARSCFIH Mg(BHy), 17 JRA bedd, il &
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410 C. I E AR, T RNV T Mg fik:
) RSF 2974 3.4 nm. X 3B Mg(BH,), 7 %7 )
Mg Al B JE R T HaE I FAIRA . XM T Mg
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AWREE To M 35 K. X Ui B, FIH Mg(BH,), HHf
AT DR AP A TR B8 AR A et F s ) A ok B Hh L —
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B RS AE 1018 nm Z [8]. [AlA), SEM K& %4
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Abstract

Mg(BH,), was previously studied as a promising hydrogen storage material, because of its high gravimetric
storage capacities for hydrogen and suitable thermodynamic properties. Mg(BH,), began to decompose at about
300 °C, and formed MgB, at the end of hydrogen desorption process with the weight content of 14.9% of
hydrogen lost. Aside from the prominent hydrogen storage property, the decomposition process from Mg(BH,),
to MgB,y can be a potential method for fabricating superconducting MgB, at a low sintering temperature. In
this paper, MgB, bulk was prepared by an in-situ reaction, using the Mg(BH,), pressed block as a precursor.
The resistance change of the sample was monitored during the Mg(BH,), decomposition process and the
resistance-temperature (R-T) curve of this process was recorded. Phase of MgH,, Mg and B were formed as the
block slowly release its hydrogen before MgB, occurred. According to the R-T curve, the phase formation of
MgB, started in a relatively low temperature of 410 °C. Because MgB, was critically formed by Mg and B
derived from Mg(BH,),, we can compare our formation temperature with previous study on MgB, prepared by
Mg and B in different particle size. The fitting result indicated that the particle size of Mg and B harvest from
Mg(BH,), decomposition was only 3.4 nm on average. The nearly atomic level mixture of Mg and B resulted in
a high chemical reactivity, which was the main reason for low sintering temperature. X-ray diffraction results
showed that the purity of MgB, was 95.2%, and the size of MgB, grains was 10-18 nm. SEM images showed
that the MgBy bulk had a porous structure and poor connectivity, which was caused by large amount the
hydrogen release during the decomposition. MgB, nanofibers can also be observed inside the bulk. In the
superconductivity test, the superconducting transition temperature of the bulk was 35 K. After all, such in situ
method to fabricate MgB, showed a great advantage in some aspects, as its low-cost precursors, low sintering
temperature, small grain-size and high superconducting transition temperature in the formed MgB,, which have

the potential in industrial scale fabrication of MgB, bulks and wires.
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