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(57) Abstract: A silicon-based and tin-based composite particle for lithium ion battery, a preparation method therefor, and a negative
electrode and lithium ion battery having same. The silicon-based and tin-based composite particle comprises: a hollow tin particle or
hollow tin oxide particle, and a silicon layer coated on the outer surface of the hollow tin particle or hollow tin oxide particle. Also
provided are a negative electrode comprising the composite particle and used for a lithium ion secondary battery, and a lithium ion
secondary battery comprising the negative electrode. The preparation method for the composite particle is simple, and because the
composite particle is of a hollow structure, the particle is able to effectively tolerate the volume expansion of a silicon-based and
tin-based material in the lithium intercalation process, thereby keeping an electrode structure stable. Moreover, an external silicon-based
material is able to etfectively stop aggregation of nano tin particles and keep a tin-based material stable, thereby obtaining a composite
material, having high specific capacity and good cyclicity, for a negative electrode of a lithium ion battery.
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b2 1 E10: 1.

4. WREBRIER 1 ik RS R T AR, o,

Firid B, 78 iR Y JE S /2 10 nm & 50 nm.

5. —MELE T R R E AR E T, BEE L NP IR

(1) @IS KA - BRI TN 3 A AT AT — Al 5 SR A AR AR
B B AR UR AR N E AL PR 5

(2) B FEA AL B (D TR AR B 55 R

(3) e EBDEE (2) BRI R R, FHEddEnaiE
JiR Tk DA 21 Hp 23 )4 ) S8 A RN B3 Hh 25 40 R 5

(4) @IS TRNEBURALTIRNEE P IR (3) ATfS B 25 TR Y
K ETERE R B RTIR T 3 ) s 5 5 R0

6. MARBRIER 5 Frk i dl 4771, BFEW FPER:

(1) @IS KA - BRI TN 3 A AT AT — Al 5 SR A AR AR
B ELER F AR AR N E AL MIARAR 5

IR IRy KK, BERIBR AL (5~40): (94~55): (1~5) Ky
RIS, IMAKARBTIRAE, #£ 5-50°C F ¥ 10min~3h J&, 15388k
WAEB O E, KRS EA YR ;

W - BV & T R R S SRS TR E I NE DL, H 4
WS 1~3mol/L VTR, SRIGAE 60~80 J& 5 ¥ Ik R 7 AN ¢ it 7] &=
JEBURENL, P ARiR R 2~24h J5, £E 600~800 J& T F#A4bFE 1~3h, 1335
TEAREAR 5
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IR RN TR TR I 9K 4 SR R AE 600~800 5 T #hvAb
B 1~3h, 152 MYIEMR

(2) BEBIIE

WIS RALTREXT SR (1D PRI AR OB YRR, 4.
KD IR (1) B3I SRR 73 8L 50~100ml 2555 F 7K, A 50~100ml
(9 0.5~2mol/L 45 TREL, 75 60 FEF 80 FF IR YE Bl W M 1-5 /NI, K474
B0 KB 5 15 28 1) A L YRR 5

(3) BrRERHR

Bl 0.5~3mol/L AR, Kbu% (2) HBRIRIRIE YA B Bk
70 BEF] 90 J& R AL SN 0.5~2h, B0 K BE G 15 B S 18 i AL Y
Wi, AE TR RERAY B b 28 A R LS Hp A A R, R B A R B B
SRR B 77 V2K H 7 ()4 B S A A R I 5 DA B H 2 R A RO

(4) BEBEREE

I 2B AT BUEALTTRNEAE D IR (3) B 5 v 23 Mk (1)K [ 6
BEIZ DUE IR AT b i R4 56 & A Mk

RS ARTTRGE D B N B 0.1~1g KB IR (3) & RIh sk, @i
e AR B S I R B 77 VAL R T U RE =

FER R ZD B R . Kb (3) 4% 1) b 25 BRI AE S b 48 Rl il ik
MRS A 7 VAR LR T TR 2

b, BB (D FridBENTEE. ABE. B, T EEBUREE; Arid/KiEer
IRARCRHRERR DS, WIRERR T e, REFRHINE. AEFR NG . AEFR — ZMEH i —FhER
JURE s BTIRBRRUCA IR 2 KPR —FE LA FTid &R BTN Al
Mg. Ca. Ti. Mn, Fe. Co. Ni. Cu. Zn B Zr FIAHTREL. fiFREL. BEFREL.
PRIR £h . FERR LR £y Frd ANLAFIE & & B FHBER £ B LBk )
—FhE LA PR LR VR O R ER AN, R ER, DREEAR TP AY—
FhE LA AR B3 Ak R T B ARERR 208 Fh A —Fh B LR FTTE R
SEAL YA R 4L E AL ALOs AL EE MgO B AL A4S CaO. & fLEL TiO,.
FAbER MnO F1 S L4 MnO,. ALk FeO. VUL =4k Fe;0,. FAbih
CoO. PUEM =%k Cos04. EALER NiO. EAL WA Cu,0. EALAH CuO. Sk
B ZnO ATEALE: ZrOy;

IR () iR EIESRRY . B, BB, BRS; ke
FAY AL EAL S SnO 1 & 4b#) SnO,;

12
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IR (3) FR F RO B S A A AT A R

IR (4) P S RIRERE B 5 A 0k FIR A AE 15nm~250nm 2 [A]

7. HRIEBCRE K 5 58 6 AT ik i 2% 77 i £ Rk R4 R 1 4 R

8 —Fi A THEES v syt iy bk, HEFEMAEBORIEK 1-4 207 P {E—D
FITIA B RE L8 3 5 25 iR

9. ARPEBCRE R 8 Frid i A T #E B v it ¥ AR, FTid fl it .48 5 v
AL RGgER o, FriASHEFAPDYRE., LB KIVAE. RIKE. A
I RAGEP R D —FEEREGY; BTSRRI RO . Bim 5
M RANE. BRWGR. Bk, BN, BOmHEm. BB, Ko
M- T IR R4 RNP R D —FBIREY); i, RS
PERTRL 5 R 45 7 1) B DA = SRR A R T R 3 R 50 ~ 99.5 wit%,
TN 0.1 ~ 40 wt%, FH4EHA 0.1 ~ 40 wt%.

10, — P v, HEREREBCRER 8 5 9 Frik ) fitk.
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