wo 2017/125977 A1 [N 0000 OO OO

anﬁ%ﬁﬁ%ﬂg%ﬁmtﬁﬁéht@@&@

(19) T 55084 A A HEHE RS >
EREBR g
—

; 10) B AFE S
e = WO 20171125977 Al

2017 &£ 7 A 27 H(27.07.2017) WIPO | PCT
(51) BT S # JUD—CEFHHEBENHEARN Guma

HOIM 4/48 (2010.01) HOIM 4/36 (2006.01) (JP).
1) ERHBES: PCT/IP2016/004987 (74) {fXE A §F EH% E?E, iﬂ (YOSHIMIYA, Mikio et

. al); T1100005 RRMERR LEF7TE6EF 1 1
(22) ERRERER: 2016 £ 11 B 29 H(29.11.2016) SE_FALLSF Tokyo UP)
3 =:z. SE _ .
(25 ERHEOEA: BEE g 52E EROLVRY, £ TOEEOENE
26) EFNRDOEE: HA:E #EATEEE): AE, AG, AL, AM, AO, AT, AU, AZ, BA,
30 BhRIET—45 BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN,
—r CO, CR, CU, CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG,

+¥HE 2016-009434 2016 &£ 1 A 21 H(21.01.2016)  JP ES, FL. GB, GD, GE, GHL GM, GT. HN, HR, HU, ID, IL,
7y HEAN: E81t2 I %% X £ (SHINETSU IN, IR, IS, KE, KG, KN, KP, KR, KW, KZ, LA, LC, LK,

CHEMICAL CO., LTD.) [JP/JP]; T 1000004 B 5 EBF %L&ZLUQI&Y&BG’[A&?%(;W%QA%%IE MI;IEM% l\gﬁ

REXXFEH_TEGE 1S Tokyo (IP). PL, PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK,
(72) ¥ E. EHH & — (HIROSE, Takakazu); T SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA,

3790224 HERZDHRFHEAR 1FEMH10
EHLEIEH#ARE V-V BEFHMEEK
MIBFEFTA Guoma (JP). J1X  1#38 (KAMO, Hir-
omichi); T 3790224 HE R RPHMFAHETAR 1

Eih1 OFHAEFIEHMKEHE L Ua—-UF
FHHEERHARAN Gunma (JP). H & =k

(FURUYA, Masahiro); T 3790224 #£ 5 B bt
HETAR 1T 1 OEBIELZEI /A >
) a—VBFMHEEMHRAA Guuma 0P). #AFF
#6 5 (MATSUNO, Takumi); T 3790224 #E R & oh
HFHEEAR 151 OEHIt2IEKKS

(84)

UG, US,UZ, VC, VN, ZA, ZM, ZW.

BEE (REDLGEVRY ., ETOEBEOLER
FE M EE): ARIPO (BW, GH, GM, KE, LR, LS, MW,
MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), 1—
S5 7 (AM, AZ, BY, KG, KZ, RU, TJ, T™M), 3 —
B w8\ (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR),
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, KM,
ML, MR, NE, SN, TD, TG).

[(fEH]

(54) Title: NEGATIVE ELECTRODE ACTIVE MATERIAL, MIXED NEGATIVE ELECTRODE ACTIVE MATERIAL, NONAQUEQUS ELEC -
TROLYTE SECONDARY BATTERY, METHOD FOR PRODUCING NEGATIVE ELECTRODE ACTIVE MATERIAL, AND METHOD FOR
MANUFACTURING NONAQUEOUS ELECTROLYTE SECONDARY BATTERY

(%4)55%79);8%:@@%%%\ EARBEMEMNE. FKEHRE-RER. ABENEOHEAERUVEKERE-XRE
Mo &R

(a-1) | Bl A BN A ERE

!

(a-2) |

B r A BTALEBETETA LRI

!

(a-3) | oA B A Wk T A TR

!

(a-4) | RFR D L

!

(a-5) | BTN

(a-1)
(a-2)
(a-3)
(a-4)
(a-5)

Generate silicon oxide gas

React silicon oxide gas with reducing gas
Produce silicon compound particles
Produce carbon material

Intercalate lithium

(57) Abstract: The present invention is a negative
electrode active material which contains negative
electrode active material particles, and which is char-
acterized in that: the negative electrode active materi-
al particles contain silicon compound particles con-
taining a silicon compound (SiOy, wherein 0.5 < x <
1.0); the silicon compound particles contain lithium;
and the discharge capacity of a secondary battery,
which uses this negative electrode active material in
the negative electrode and has lithium metal as the
counter electrode, is from 1,550 mAh/g to 2,200
mAbh/g (inclusive) as obtained by performing a con-
stant current discharge of the secondary battery at a
voltage of 1.2 V after 0 V constant-current con-
stant-voltage charging of the secondary battery. Con-
sequently, the present invention provides a negative
electrode active material which is capable of improv-
ing the discharge capacity, the cycle characteristics
and the initial charge/discharge characteristics of a
secondary battery if used as the negative electrode
active material of the secondary battery.
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