BpES 173253 5—2

MEKRKRSES
(B EHREMEFOREPRAREARBRET —4—X - BHER)

ET SUDVERMICEBUFOLAL VERBEOBERILL YA 5 LEBEOR L
(F130) a8 v 13 - VR B == ILE ]

MET—< Improvement of delithiation capacity and cyclability of Li ion battery anode with
(FX3X) az | Si industrial waste

E{f& haht cc | #)vvEh 2) 4ty HMRHR s 2017 ~ 2019 #£

iR

= EF o8 | 2K lELes WEEE 2019 &

=4

% | -3¢ cz | Matsumoto Taketoshi iR KIRKZEE XM FZHRR

e
T oy | KIS E R LRI 502

BIE ea (600 F~800 FIEEICEEDHTLSLY,)

UFOLAAVEMDOREREBREABELT, DVAVIEEINTLEL ., TREFDARBLEIEAKREL YA
JILHIZREEL. TREBRENET TS, COMFO-OICAWSEMEL v /RFE. EXEEYDSD
UIMICEETBMADMAEETOTCLND, AMETIE. ARERRICER T 214 BN EELOERERE LD
UMAaBOHMEeEISEBL.

EMAERZE 21X, Goodenough HAVERE LTz Liz 0Bao 00sCl1- 201 (05 x<D) ZRALY, RLyRO EEMEBESIE TS
FEETAILLEERL-, DAV AEBIZIX, FEILIFZFAD—RUELIXERRS—FCHREL-VUIVTIBZERAWN
fzo VUV ER, BREREL)FIOLBETN—TRILEEHLEA BEENKEN -, BHEDEHEREMZ
& HFREMARESN, FRE TSN RBEBRETH I /UL TREUETL -,

BEAEREROEEIC)FILBZREYHT. EEOREEEALNLERZELZEMSEEE. T A/cw’ DEE
FREZE (HIR® 3 mAh/ecm> DILE 25 HTIILFEEF (T TILREITHY) T 30 £, 2FY. 17 um DYFI L
SEOEREEOZEIEIZ 1 BIXERMLT-. BAEHBREIAILLDAVE—SF D RIIH T1Q T, RBRVFOLAAVELALE
INL—ED# 80 KYKRESH LT,

Jar e, EREMRERE LiFePO, EETIOA LA ERIL., TREFMEETEL-, MHARKEEX 0. 2~
0.5 VT RRIUFILAAEMDI OV KYKEL DAV LBERERED RIGHTREEINT-, TEBIZKYBEMN
A VETERTAIITMN . 1.6 VTILFEY. MMBEEICLIBEAFREBHEEDHELTREEINT=, Li,0 B»OLICI B
DEFEATHERESINT  Nb0; 0 Ti0, 5 EDIBFRBFIEDIBANDETHDEEZDND,

F—JT—K ra YFH LA EM )ayr EAERE AVE—R R

(UFIFEALGWTSESL, )

BBt a-F T FFZCIRERE A0

MREEES Ac V—hES

_1_




BRI (COMEZRRLIHE - IEICODVTERALTSEEL, )

imX1EREcB
M
NEZTEY MG o
STy
R—3 o ~ 174 oe %5 oo
SR iEREGE
pLid
. | EEA o WiEE oc
R— aF ~ FITHE ce &5 oo
FmX1EREcB
pLid
.. | EEE o #iEE o
R— aF ~ FITHE ce &5 oo
EEHA nA
=
=
= £ HC
HhRE HB FITHE HO A" =Y HE
EEHA nA
7
= £4 He
HER#E 1B FITHE O A=Y HE
MXBE ez

Si has been studied as an active material with a high capacity in Li ion batteries. Si possesses
the disadvantage that the delithiation capacity decreases with lithiation/delithiation cycles because
of the large volume change. Expensive Si nanopowder can decrease the volume change, resulting in
suppression of peeling—off of Si. We have replaced the current Si nanopowder to Si swarf that is treated
as an industrial waste. In this study, [ focused on the combination of Si swarf anode and a solid
electrolyte with a high ion conductivity comparable to those for general electrolyte solutions.

Li2 soBao 00sC11- 2x01+x (02 x<1) reported by Goodenough et al. was used for solid electrolyte pellets
or films with ultrathin paper. Si electrodes were fabricated with Si swarf covered by an amorphous C
layer or graphite sheets. A few uL electrolyte solutionenabled a few |ithiation/delithiation cycles.

A symmetric cell composed of two Li electrodes and a solid electrolyte film was used to evaluate
tolerance to Li dendrite formation. The current density increased stepwise with changing the voltage
direction. The solid electrolyte film was broken at 7 mA/cm?, i.e. the current density during full
lithiation or delithiation in 25 min for a typical commercial cell with 3 mAh/cm? or Li foil thickness
change of 17 um. The impedance of the solid electrolyte film was “7Q that was lower than 80Q for
a typical separator used in Li ion batteries with electrolyte solutions

A full cell with a LiFeP0; cathode, a Si anode and a solid electrolyte film was investigated. The
open circuit voltage before charge/discharge cycles was 0.270.5 V, while that was "0 V for the cell
without a solid electrolyte. This indicates that Si can react with the solid electrolyte. During the
first charge, the cell voltage for a cell with the solid electrolyte increased only to 1.6 V, while
the cel | voltage without a solid electrolyte generally increases to “3.46 V. This result indicates that
the Lij goBao. 00sCl1- 2x01+x solid electrolyte can decompose due to the high applied voltage. Insertion of
a Li0 or LiGl layer on the solid electrolyte did not suppress the degradation. It was suggested that
the solid electrolyte should be protected by ultrathin dielectric insulating layers to decrease the
voltage applied to the solid electrolyte.




