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Excellent Effects of Composite Additives MgF,@C

on Hydrogen Release Properties of LiBH,
PENG Dandan, GUO Liangliang, WANG Jiasheng, HAN Shumin
(State Key Laboratory of Metastable Materials Science and Technology, School of Environmental and
Chemical Engineering, Yanshan University, Qinhuangdao 066004, China)

Abstract: Lithium borohydride ( LiBH,) has gained extensive attention as potential hydrogen storage media, however,
high thermodynamic stability, slow kinetics, and limited reversibility are still major hurdles. In this paper, high-dispersed
MgF, @ C was successfully synthesized via carbonization process at high temperature, and a series of work have been taken
for the influences of MgF, and MgF,@ C on LiBH,. Microstructure analyses reveal that the MgF, could cause F, and accelerate
the thermodynamic instability for LiBH, , therefore, improve the hydrogen storage property. This fundamental understanding
provides us with that the existence of carbon skeleton could prevent the aggregation of the composite or separation for the

additive in the de/hydrogenation process at high temperature, and the high-dispersed MgF, could provide more reactive
sites, which greatly increase the dissociation and restructuring for H,, thus improve the catalytic efficiency. Temperature
programmed desorption (TPD) analyses show that MgF, @ C could reduce the onset temperature and the peak temperature for
100 °C and 86 C, respectively, and the final hydrogen desorption capacity reaches 6. 58 wt% , indicating that the addition
of Mgl,@ C does not significantly reduce the hydrogen capacity. In the process of isothermal hydrogen desorption, the rate of
LiBH,-MgF, @ C composite is three times of LiBH,-MgF,@ C.

Key words : hydrogen storage material; MgF,@ C; LiBH, ; hydrogen storage property; catalytic doping
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T2 55 BRI, ARl RE Sy LiBH, £ 41 30RF il & 38
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@C ESMEM B, AT #E—L 09 MgF, @ C %} LiBH,
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[P BREREE , BERES 15 min [AJHK 15 min, RFEREEZSHS H
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FTHE IR (TPD ) 8 H 77 — 41 A — I B T3 A (PCT i3k
1, At a4 @) h ik, LiBH,-MgF,@ C Z 4L
S A U R EE JEA T I 45 R 1 3 Sl D 3 2 iy o AR Y
#1180 CHlABE T iEAT 2 h (B HiAb 3
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1 Ay il 4 04 23 HOAS ) Mgk, @ C DL R ] o
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M HAEZ S SRR Z 2 )5, b MR 1 MgO 58 4
Br2s, 7334 Em i Mgk, @ C #kt

T B30T MeF, @ C (fomIE S0 . 454 B Ho ks
PE, XPHEBEATT TEM 1 SEM 234, 5] 2a () TEM f& frrf
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Wit XRD, TEM Fil SEM ZFEixf Mgk, @ C #4717
—RINVERAE, KB MgF,@ C W A E B KR
R 245, H Mgk, /NSRRI A 21 R 245k T, A
FITF Mgk, /INFIURL I 43 B SO0 i S A LiBH, (4% ik

Relative intensity (a.u.)

20 40 60 80
2Theta (degree)

K1 MgO@ C(a)#fl MgF,@C (b) Ay XRD &
Fig. 1 XRD patterns of the MgO@ C(a) and MgF,@ C (b)

Mg Ka1_2 O Kal
K2 Mgk,@C TEM R (a) Fl SEM 8 J5(b), FIHXSRLKIT

R IEE (C (¢), F (d), Mg (e)F1 0 (f))
Fig.2 TEM(a), SEM (b) images of as-prepared MgF, @ C, and

the corresponding EDX maps C (¢), F (d), Mg (e), and

O (f) of the selected area

K3 A S SRR SEM K TEM BRI ]
LAF il # LiBH,-MgF, @ C fiff 205 &5 M RHE 28 1 BREE AL
M5, LiBHYJSJH) 3 HUE Mgk, @ C L, T H i 2b

WAl LAF E F 2454 MgF, @ C _EASRIE7EAR 2 BBk I,
AT LAY LiBH, N B O S Y R i E, A A
TR LA, R m RO

&3 LiBH,-MgF,@ C SEM B i (a) FI TEM HE H-(b)
Fig.3 SEM (a) and TEM (b) images of as-prepared
LiBH,-MgF, @ C composite
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afi Mgk, 78 in i 14 38 4300 S s 39% 2245 K 2 78% 1)
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Hb, MBI LIE 2 E i, LiBH, icE = 8. 17 %,
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Fig. 4 TPD hydrogen release curves of LiBH, , LiBH,-MgF,
and LiBH,-MgF, @ C

MTPD P rpa] LA Y LiBH, -MgF, @ C &2 5 fiff S 44
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I, EEHEIXAR AL B IZ S G PRI R R R
€5 45 1 T 4l LiBH, . LiBH,-MgF, #l LiBH,-MgF, @ C 7
300 ~450 °C &5 R R T LE o

Kl 5a 43 il 1 LiBH,-MgF, @ C &2 45 fiff S b1 kL 15 4
LiBH, il LiBH, -MgF, 7£ 450 C ) S s R iiZe mxt L . 72
PRRE T 250 1000 s J5 5 A4 2 Bk 2k 3 RO
Zepi, HICEH AW, 435 k4 LiBH, #1 LiBH,-MgF,
AR N R A 3.8 51 2.6 £5, [ 5b 44 T LiBH,-
MgF, @ C & 4 it & #1 kL 55 4 LiBH, il LiBH,-MgF, £

400 °C 4 A TR AR T ZR B0 e o AR P v B8l 23 A ml
£ 400 C YRR, 2270 1500 s J5 52 & i 206
FHLC 2R B N4 G, TS W 7E 4000 s 224 75 TH
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AR LiBH, &S0 1 85 0 AT H RE A6 28 B Y R 4 1
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LiBH, #1 LiBH, -MgF, 7£ 350 C #Y45 il i IR X H o A
Bl LR, %2 G S RRHE 2500 s 7647 70 S it
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735 R4l LiBH, 1 LiBH, -MgF, it & it i 4. 0 4570 2.5 1%
1M HX$ T LiBH,-MgF, @ C &2 & fif @A B S &, 7
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TR AR (BB 0. 041 wi% 210 19 2.5 £, HiZ
TREEZAAE T, LiBH,-MgF, @ C Z S 2 B A 2 &
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1000 s 2%, ATLIGHL, RN Mgk, @ C I AR ALTE
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FERIL T A o XF HG BT 3000 s (A PR i 0k 8, Al A& B
LiBH,-MgF, @ C & 5fift S BRI S A8 2y 2 LiBH, 1)
4.8 4%, J& LiBH,-MgF, & S RHICE R/ 3 £, g2
TERCEWIX TR B AR AL, iR AE—E W] )5
XA HR G T T, MeF, @ C &2 5 ¥R IR AR 285 T
2l Mgl , i el LA Hh s B R0 PR A7) 8 st s A
TRl EE A BOR BRI .

#1254 7 LiBH, . LiBH,-MgF, fil LiBH,-MgF, @ C 7
AN EE T A X b, AR M b 2 B TS R Mgk,
@ C X S AR A B RGE T, M 300 ~ 600 °C 4%
MR T HSA ARG RS, I HLAR S T4l Mgk, i fiE 1k
ROR, XiE— B UE B 1 Bk B 20 AL R Y o B B T
HEMIEH .

%1 LiBH, LiBH,-MgF, #1 LiBH,-MgF, @ C AEEBETHHE S

boy> 4
Table 1 Isothermal hydrogen capacity of LiBH,, LiBH,-MgF, and
LiBH,-MgF, @ C at different temperatures

Samples 300 C 350 °C 400 C 450 C 600 C
LiBH, 0.515% 1.032% 2.816% 4.33% 6.061%
LiBH,-MgF, 1.139% 1.743% 4.544% 4.77% 6.329%

LiBH,-MgF,@C  1.965% 4.338% 5.810% 5.92% 6.453%
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Fig. 5 Isothermal hydrogen desorption profiles of LiBH,, LiBH,-MgF,and LiBH,-MgF,@ C at 450 °C (a), 400 C(b), 350 C (c¢) and 300 °C(d)
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Fig. 6 XRD pattern of the as-milled LiBH,-MgF, @ C composite 2Theta(degree)
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