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LigSiN, (tetragonal structure) is expected as a cathode material of Li secondary batteries because it
includes eight Li atoms in its 1/8-sublattice. LigSiN, is synthesized by the direct reaction between LisN
and Si with the molar ratio of 2.5:1 at 1073 K for 30 minutes under a nitrogen atmosphere of about 700
Torr. As grown crystals, which are light orange color, are confirmed to be single phase of LigSiN, with a
=10.145 A and ¢ = 9.56, A by the X-ray diffraction method. A broad Raman peak observed at 586 cm™
suggests the disordered structure between Li and Si. The band gap of LigSiN, evaluated using optical
absorption and photoacoustic spectroscopy is about 2.4 eV. LigSiN, is a direct transition, which is
slightly larger than the d-d electron transitions in the typical cathode materials LiMn,0, and LiCoO,.
For a 5 x 5 mm? sized lithium secondary battery with the LigSiN, + Acetylene Black cathode /
Propylene Carbonate + LiCIO, electrolyte / Li anode structure, the capacity for the discharge current of
10 PA is between 2.44 pAh/cm? and 3.56 pAh/cm? for a potential range between 2.8 V and 3.8 V.
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{T-7z, Li / PC+LiCl10, / LigSiN, / Au K& DK %
91ZR7, £7-. Li / PC+LiClO, / LiSiN, / Au A&
B O FE BRI Z X 10 1R T, TR ESR G &
# 31T,

Li
- e
PC+LIiCIO,
+7 T AY—)L
i
LigSiN,
&
Au
‘ 10 mm - >
S mm

9 Li / PC+LiCl10, / LigSiN, / Au Hi

v

4.5

4 //_l
= N
) 3
b 2.5
S 2
O 15
> 1

0.5

o

0 50 100 150 200
Time [min]

10 Li / PC+LiCl0, / LiSiN, / Au ko Fehi s

P

#3 Li / PC+LiCl0, / LigSiN, / Au #iE o & Sft:
14490 | 29490 | 344900 | 44450 | 54450
REER Al | 10 10 10 10 10
BREER (1Al 1 1 1 1 1
TERR [min] | 30 30 30 30 30
RERA [min] | 7.5 18 8.3 8.5 8.8




EEI LY, WEFELBEEOBBREN 11177,

4.6
4.4
. Cycle Number
’ 1st
—
.2. 4.0 3th
o 38 [ 5th
[-T:] Iy
8 36
g 3.4
3.2
3.0
2% 1 1 1 1 1 1
0 0.1 0.2 03 0.4 0.5 0.6 0.7

Capacity [uAh/cm?]

11 Li / PCHLiC10, / LigSiN, / Au 43 o filcds Rk

FehERIEIE, MIHIBEN 3.0 VThotziotd, E
BIEN 3.0 VIZRDETRE LK, b A7 1L2TILE
W, FBEITERLHIC LR L 4.2~4. 3V OB EEE R
L7z, MEICHIV XS L4 3.5 VL TIREEDHE
ERL, ZOBRBMICEEE TN E LT, TOEOME
1T 0.59~0. 50 pAh/cm®* TH - 7=,

(2) Li / PC+LiC10, / LigSiN+AB / Au #1EE M D 1ERK
LiSiN, (T sk %2 H W TH KRRz L,
Black (AB) Z iR &2 2 & CHEH L L ToLkE % Rz
L. MEREOHNZ HIE L7z, Li8SiN4 & AB OB K%
ZHE 99.5 ¢ 0.5 (wt. %) DEIGTRAG L., 7L A
ERHOWTHED, XLy MRIZL, 5 X 5 mm* IZEFE LT
HOEEMEME L LA L, SBMEIX PC (REEY
e Ly, BRI 2 0. 1mol/L DEIA T LiC10, G
HWFERBY F UL, HREER) 2RAEL. VI AT—L
WCRBPIAERFTZODOEMER Lz, 77 A0 —/VIZKIRE
iR % G R D E & e ABOBE 2B 7o D
ERL—=FOEEE LTS, A F UL, HHD
CH5 X 5mmDORKRXZIZHy FLTEWZHD%E, Ar
FHRPIZBWTAY )= LTy F 7 LTHR L,
At Y T 7 AOBEER < To®IC Ar FEK TR Lz
ra—7 Ny ZHRCAELZREHFLVZ —HWCTER
MEAE{T>7-, Li / PC+LiC10, / LigSiN,+AB/ Au #i& D
AKX E K 12 1277, £72, Li /PC+LiC10, / LiSiN,+AB
/ Au EE B O S EREE X 13 1R T, EAHKE
WERMHFER 4 IIRT,

Acetylene

Li

5

PC+LICIO,
+T FARY—

£

LigSiN, +AB

1
i

10 mm Sisiit

12 Li / PC+LiCl10, / LiSiN,+AB / Au f#i&

7]

4.5
4
_ 3
8, 2.5
S,
; 15
1
0.5
0

0 50 100 150 200 250 300 350

Time [min]
13 Li / PC+LiC10, / LigSiN+AB / Au #i&d

FE R

#4 Li / PCHLiCl0, / LigSiN+AB / Au A&

I E G4
1949 [ 249N [ 3949 |4 1HL [ 59491
REER [pAl 10 10 10 10 10
REER [nA] 10 10 10 10 10
FEERRE [min] 60 60 60 60 60
BEBR [min] | 5.3 4.1 4.3 4.0 3.7

FELRALY, BEARREELEOBREZX 14 17T,

3.9
3.7 Cycle Number
1

's‘ 25 3 ::1
:; 33 5th
&
= 3.1
)
> 2.9

2.7

2.5 L '] ] ']

1] 1 2 3 4 5
Capacity [uAh/cm?]
14 Li / PC+LiC10, / LigSiN+AB / Au #i&o

TR

FeIERE L, WIHIEBEN 2.8 VThH o772, MiE
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99.999 %) % 2.5 : 1 Oy &L TEHEL, BEYERKZIC
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HZAHAREICER L CWD EB 2 b, BRIEIC
LU LISINDAY Ry v 713 2.35 eV FIETH Y,
HFBSHIEIT I O RDIZ N Ry v 72,37 eV L1
FEELVMEIZ RS T2, ZTRHOFERND, LiSiN, o3
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L TR R L —1.5 MeV DKFA A2 &2, BiGEL
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