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Hydrogenation properties of lithium intercalated graphite
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Two kinds of nano-structural graphite were prepared from graphite powder by ball-milling under hydrogen or argon

atmosphere, where each product is denoted as HG or AG, respectively. And then, non-treated graphite powder (G), HG or

AG was milled with Li to synthesize lithium-graphite intercalation compounds, which are denoted as Li-G, Li-HG and
Li-AG, respectively. In XRD profiles of Li-G and Li-HG, it was revealed that the peaks correspond to LiCe and LiCia,
while no peaks were observed in the case of Li-AG. However, similar thermal decomposition reactions were observed for

all compounds at about 450 ‘C under an inert gas, indicating that Li-AG includes the lithium-carbon (Li-C) compound.

After heat treatment under hydrogen pressure, the formation of LiH was confirmed by XRD measurements for all

compounds, indicating that the intercalated lithium reacted with hydrogen. Furthermore, all hydrogenated compounds
desorbed hydrogen with heating up to 500 ‘C. In addition, the hydrogenated Li-HG and Li-AG formed lithium carbide (LiC)
after hydrogen desorption. On the other hand, in the case of the hydrogenated Li-G, it is confirmed that not only LiC but

also LiCi, were formed after dehydrogenation.
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Fig.1 XRD profiles of AG, HG, G and each lithium-graphite
intercalation compound (Li-AG, Li-HG, and Li-G) .
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Fig.2 DSC spectra of the compounds -
(a) and argon atmosphere (b).

under hydrogen atmosphere
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Fig.3 XRD profiles of the hydrogenated Li-AG, Li-HG and Li-G.
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Figd4 TG-TDS spectra of the hydrogenated Li-AG, Li-HG and Li-G.

Li-AG Tld A 7 ¥ O g S 72, Li-AG Ti&3.5 mass %
DEERDDFEREN, & 0%  OKEFR TR I S
TWBLZEDI DD D, T2, X5 Y OBMICE L TIE, HGO
757 2y Ty VETORALKEIEDOEAEE T % W e iks
E2 oMb, BE 75774 P EKEFHAFICTR-VIY ¥
FERETER—NIY ko THEESN 2T 72Dy
VK ERTDRACKFZR LB LR TR S NS Z L a°
TN R T AT EE R S S MR o TWAH 1. 14, L
L,LirtAG IZBWTIZ, AGD VT 7 = v Ty VEITITRAK S
BB SN TV, Li-AG b Sz x ¥ Vi, KFE
FHLATOBMIIZ L A LIHOBERIENS T 720Dy ¥
IO KEETIHEE L, BALKEEDIER SN2 LITERLT
WBHEEZLND, —H T, LI-GIZBWTII AT ¥ DA HERR
ENTBHT, KEHE T 7 74V Li-HG R Li-AG & 13875
5o L72055C, Li-G VIO K TR BRI, MOk & Bk o
TWwhbLEZbN5,

TG-TDS 73 #7% ® XRD ll 7€ Of £ % Fig.5 127" 9o Li-AG, Li-
HG 3B O XRDMIERE R I, ) F 7 40 —34 F (LiC) TR



-

-

=

<

N’

>

R~

wn

e

3 .

= sLiC

e 12
oLiC
oiH

Fig.5 XRD profiles of the dehydrogenated samples.
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