
Journal of Electrochemistry Journal of Electrochemistry 

Volume 24 Issue 3 

2018-06-28 

Preparations and Electrochemical Performances of Carbon Preparations and Electrochemical Performances of Carbon 

Coated Silicon/Graphite Composites Coated Silicon/Graphite Composites 

Tian-yi GAO 

Zheng-liang GONG 
College of Energy, Xiamen University, Xiamen 361005, Fujian, China;, zlgong@xmu.edu.cn 

Recommended Citation Recommended Citation 
Tian-yi GAO, Zheng-liang GONG. Preparations and Electrochemical Performances of Carbon Coated 
Silicon/Graphite Composites[J]. Journal of Electrochemistry, 2018 , 24(3): 253-261. 
DOI: 10.13208/j.electrochem.170728 
Available at: https://jelectrochem.xmu.edu.cn/journal/vol24/iss3/7 

This Article is brought to you for free and open access by Journal of Electrochemistry. It has been accepted for 
inclusion in Journal of Electrochemistry by an authorized editor of Journal of Electrochemistry. 

https://jelectrochem.xmu.edu.cn/journal
https://jelectrochem.xmu.edu.cn/journal/vol24
https://jelectrochem.xmu.edu.cn/journal/vol24/iss3
https://jelectrochem.xmu.edu.cn/journal/vol24/iss3/7


!"#$!%&'()*+,-./01234

!"#! $%&

!

!!"#$%&$'" () !"

!"#$$%

#

56! *+,-./0!

"$$

1$234"567%89:;<=>?@ABC>=DEF/"GHIJKLMN

OPQR89S@ABC>TD

&

UVWXY4"Z[\]^C>TD_`/

&

UVabc>TD/

&

UVWXd4

ef$g%Phi

"#

jk.EF/l

&

UVWXd4ma" -./l

&

UVWXd4nopg%`qrg%stu

vw

"#

567%89:;xy@zun>TDd42{|}>:~�/d4nWX"��>�D/d4����

n��G

$%%#&#'%%#()

��

"#

>TD_�Y4n�f$g%����hi"

*+&,-'-$

WXd4���7n��a

�_%��P�rg%:op�|g"G

%"$,

�r�"����_7�

./'"0#)12

&

3

-$

"op

$%%

���_� r

�

45"46

"

$,

�¡¢£�¤���_�

70/"89)12

&

3

-$

"2

%"$,

n

87"/:"#

¥7>TD/

&

UVWXd4¦/§_n

�b�,¥¨©��_"ª/§_�«

'%:

¬"

*+&,-'-7

WXd4G

%"$,

�r�����_�«

0%%".#)12

&

3

-$

"

d4opg%���®"¯°UVG�|/

&

>WXd4opg%S±²³�´µ��n¶M

"

789! ·¸¹�º'»¼d4'/IWXd4'>TD

:;<=>! ;0.0

'

'()## ?@ABC! *

½¾¿À(

'%$8-8-7$

"ÁÂ¿À(

'%$8-/-$8##!

5Ã¶Ä

<#=>?@

)

40-5/'

$

'44%8%7<9A-)B+?@9C?3D(3EF)G">HG"I(

Å)ÆÇÈÉ$IÊË1!

JD"9'%$.K%5%$/

$%ÌÍÇÈÉ$IÊË1!

JD"9'$7%7$.8

$:!"Î$ÏÐIÊ!

JD"9'%8'%$5%%/%

$

ÑÒ

'()

K;LMJ1N#;O#ANA,=M;,PAQR*=MS

Ó

'.

Ô Ó

7

À

'%$4

Õ

0

Ö

TD?"#'.###JD"#7

KG("##'%$4

!"#! $%"$7'%4UV">?>IWXDI2>)"$8%8'4

#$%&' &(%)@#!"#"#$%&'(%)$*"#*+,-<#+,Y7Z@#'57-'0$#########################################

./&%012 #3!$%%0-7.8$Y'%$4Z%7-%'57-%/#

################################!4&&5@UU>?>IWXDI2>)"F)G">HG"I(

·¸¹�º×�%_¢£7%Ør¢£7%p

ÙÚ�PÛÜ" ÝÕÞßàáCâãä�¹åæ

Pçè" Gé%:êë�ºPìíî·¸¹�º

¿�Pï�²ðSñ

[$-'\

"#

©¦"»¼Y4P-¶�

ò`�_îhi�º%_¢£P��óô

"#

õ\

UV»¼Y4×�ö�P�f$g%" ÷î1ø

ùMtúûüP»¼Y4"î©ý�_aöþ"

ÿ%�«

78'#)12

&

3

-$

��

[7\

"#

óH"2¥7>»¼

Y4P�_5µ!"j7�_Y4WX

"#

©¦"/Y

4#$©y%ý�_¼7!

.'%%#)12

&

3

-$

$%&'·

()öþ%*+§_,-%./g�0ÛÜ1«C

ûü23

[.\

"#

/Y4G4¤�65¦6ÎP78

9f!

]#7%%:

$:;<�¼Y4l=">?hi©

opg%

[5\

"@¬/Y4Pþ;�g

Y0"8#! $%

-.

#

*

&

I)

-$

Z

÷:hi©qrg%

"#

HA"B�¼'CP

/:;<D7�<EF±G !

^D?+H9 >?>IWXD?_W>9

+)W>X`BI><9*AR

$PHI">?JK$�<L¦j�

<LMNOP*}Q

*AR

"B?;<�_PRST

U

[0\

"9

]^V°"ª/Y4P��WXUYZEF

[¬" %�\U]/Y4G4¤�65¦P78

9f"�Ò$U^©_`65¦abPQRNë"

B?¥7/Y4Popg%

['<98\

"9

1ø"]^PEF

f/Y4ï��EF��

[4-/\

%/EFc

[$%-$$\

%/E

Fd

[$'\

,`/EFeGY4

[$7\

f

"9

AæghEF

[Y4PXijk5µö2Wl"imö7"n,

kM

"9

óH"opNfXijk®þimi2Aæ

7�_·¸¹�º»¼Y4Pnq

"9

ÝÕÞ"/

&

U

VWXY4r$©sXC/:UVPÛÜtuv

wC©xÜ" i27ý�_»¼Y4²ðP��

Sñ" 1«ûü23

"9SG

f567y;<z{%U

V%/P|X}�tWXY4"G

5%9)1

&

3

-$

�¡

¢£��_2

5''"09)12

&

3

-$

"

5%%9)1

&

3

-$

�¡¢

£��_2

7%0"/9)12

&

3

-$

"op

'%

���_� 

r2

/7"/:

[$.\

"9a2B(3

f5689@AæC/

&

UV

&

~�>EFdPWXY4" ��¤��_�«

''8.9)12

&

3

-$

"

'%

�op���C

54.9)12

&

3

-$

P

�_

[$5\

"

m+,-./l!

0%%

1$234"567%8



! " #

!"#$

!

"#$%&'()*+,-./01! 2345

6789:;<=>"'?)*+1

!

@ABCD

E! FGHIJ/01KLE78MNO()*

P/01

!

@ABCDEQR+ST! UVWX+

YM,-.Z[YMT\P1

!

@ABCDEP]

J^_`[abcde

%

!

! "

!"!

!"#$

fI1g"

&'"(

h!ijklmnopqrs

tu#$/01g%v?wxJ^rstu!yz{

|}K

)""(*+

&$~�@A%����`�DE�

�rstu&

%

!"#

%&'$()*

��78�`>"?)*,-.1DE

%(

�

�!��

,%-.(/

�����Z�����!2��

���6����$��

-(/

fI1g!�� �

r��P¡¢�!��£¤!�¥¦§£¤

)(0

$¨

¥©ªC«¬��`>"�!

1,,(2

'

+3*

4)

>"

!-(0

$ ©>"® PªC«2¯°±²³�

&,(

5

6

´µ±²

#!70

! �¥2¶··¸¹º»2¼½¾

�©±²PªC«2

&,,(

5

6

¿¡

8(0

!a�!Àµ

ÁÂK

!(

5

6

'

+3*

9)

$Ã�ÄÅ¥!ÆÇ$�® PD

EÈK

:3;6

DE!ÉÊK

:3;69)<(

����

,%=-(

/

(fI1g

-(/

Ë8ÌM;O(ÍÎ®P

:3;6

D

EÉÊK

:3;69!%

©6ÏO()®P,-.1DE

,%!(/

G~�

@A

)%$(/

��

-,(+>

�Ð�!¦§£¤

)70

!©Í

ÑªC«

1,,72

'

+3*

9)

>"

!-70<

©ÍÑªC«2

&,7

5

6

»��Ò±!QÓÔ2

$,7

5

6

»¯°±²

)!70

!®

Õ1

!

@ABCDE

<7

£ÖË8×ØDE

:3;69)

(

:3;69!

! ÌMO()*Ù~�@AT\K

=,?

(

=,@

(

$1@

(

$'@

P,-.1

!

@ABCDE!Í®D

E £ Ö É Ê K

:3!69)9)

(

:3!69!9)

(

:3!69!9!

(

:3!

69!98<(

ÚKST!ÛHI/01gKLE!78Ì

MO()*Ù~�@AT\K

='@

P/01

!

@A

BCDE!ÉÊK

*+9:3!69)<(

Í)*DEÜÝÞß

T\[àáâãäå

)

Íæ

<

!"$

'$+,-

Ë8ç�&^tuèéP

A3/BCD(EFG3+B7HI7J

êëìêíQRîï!¼]ðK

8'7+K

!¼]ñK

-'7CI

!òóÁÂK

#'!

'

+3*

9#

!îïôõö÷K

#'!

L7='!

$ Ë8

:EMAK711

øùúêòó]ûüýþ

SÍ)*;DEÿ!QRå"$Ë8#$

NOH

tu

èé;

PQR*B3ST!7:U323G

ø%ê&ûüýþQR

POV

îï$Ë8

IB2357OH7HHH

'e£(í"i$!

OF9

Q+Q*GB2

&QR,'e£(

%

!"%

.$/0()*1/234567

Û6ÏO()Ñ;14BCDEK)_D

E!*+,-(./401eÚK234(�56

ÚK784! 9:ZT

$,W1W1W),

Û�K£¤4>

"ªC

870

!©)Ñ;;z<=>2

)17!+

;?@

6! 2

$,7

5

6

¯°A³�±²

)!70

!

!,7VMB

»ñ

B! ÑÕ8CB

%7

ÛDEFÚKS8C !

6QF/B2X7

!8,,

KGH!

)7+5F

'

>

9)

7>3MN

&

!O67Y7ZV67[

ÝIT

)W)\7

��

#,]G@7NO6

J�4ÚK&�K! 2¶·

LM³�NOP

6A7!,!1

øQ½&R

<7

ST8î

ï2U8

6P7!,,#K[

�$VW

\

8RîïUV6Q

R!îïµõK

8,7

5

6<

å

#77

)*DEÜÝÞßT\[àáâã

PB^<)SSP0QSQ_UQ23+Q*GBFSR5*X3G35*`SB*XSR5+U5`3G35*`S5aS+BGQ23BF`SU2QUB2QX

VBGQ23BF O_UQ23+Q*GBFS+BGQ23BF 6b]G? :3b]G?

:3;69) 3*XD`G23BFS`3F3R5*SU5]XQ2cS`DR25`Q 1 =1

:3;69! 3*XD`G23BFS`3F3R5*SU5]XQ2cS`DR25`Q )" ="

*+9:3b69) *B*5S`3F3R5*SU5]XQ2cS/2BU03GQ =" )"

*+9:3b69! *B*5S`3F3R5*SU5]XQ2cS/2BU03GQ $" !"

:3b69)9) :3;69)cS/2BU03GQ =" )"

:3b69!9) :3;69!cS/2BU03GQ =" )"

:3b69!9! :3;69!cS/2BU03GQ $1 )1

:3b69!98 :3;69!

!

/2BU03GQ $" !"

!1-

" "



!"#$!%&'(

!

)*+,-./012345678

9

!

:

;

"##

%<'("=>(

!

)*"%<'(

!

)*+,-./

%?@AB

$%&'#"#$()#*%+&,-.*,-/)-/0.,1.234567-8923!5#%-:.23!5.

8%/)+3%;0

<%/)+3%; 5=>/?

23459@ @'A@"

23459" B'@!C

-8923=59@ AD'!C

23=59@9@ AA'!C

23=59"9@ AA'"A

23=59"9" AB'@A

23=59"9! ED'"F

7

C

@77

DE(FG%<'(-./

GHI

HC

J3K'7@77GHI7L%//)+-07,17 /()73-:M0/+3%; 703;3*,-7L,>:)+7%-:

234578%/)+3%;0

IJKLMNOPQRSTUV/

5NOPFFQI

W456DXYZ[\]^_`a# bcdef

Q'@78R

$

0

9@

%4ghif

Q'QQC7S7"'Q7R'7

jk`al

T+3-*)/,-7ULL;3):7H)0)%+*(

STUV/

R)+0%2$U$7

<57<M;/3*(%--);7 T,/)-/3,0/%/!V%;W%-,0%/

KZ[ %

mJ/nopqrs/tuf

!C78R

%vehif

Q'Q@7NX7S7@Q

C

7NX'

!

!"#$%

!"#

&'()*

C

@

fDE(F2w01%<'(-./

GHI

HC

'7

lDE(F/

GHI

HCx %

"A'!"

&

BE'@"

&

CC'D"

&

FD'Q"

&

EF'!"

G

AE'D"

y/z{|f}~

(/z{|% ;����DE(F�}~(

'7

l

23459@

G

23459"

-./

GHI

HCx%�Q��

�%/z{|% ������w�/%-.��

�W%

'7

l01/

23459@

�

23459"

-./

GHI

HCx�Q}~(/z{|%�3���|

'7

�D

E(F�.��%

23459@

G

23459"

-./z{

|������%��|� �%��¡¢!8£

¤Q¥�¦§(/¨©

'

C

"

f"ª)*2%&'(

!

)*+,-./

GHI

HC

'7

l0«/%&'(

!

)*

GHI

HCx%

"F'C"

&

B"'!"

&

BB'C"

2

CB"

y/z{|f)*/z{

| %

"A'!"

&

BE'@"

&

CC'D"

&

FD'Q"

&

EF'!"

G

AE'D"

y/z

{|f}~(/z{|

'7

)*'

QQ"

(G('

@@@

(�

��¬-.x(

!

%�/®¯°±²

'7

l0«/

%&'(

!

)*+,-./

GHI

HCx�Q}~

(G)*%/z{|%�3���|

'7

;

"

³´§%&'(-./%?@ABµ¶

'7

·;

"

�´%

23459@

G

23459"

-.x(/¸¹

Aºf

DD'"Y

G

DC'DY

%%&'¹�Aºf

@'AY

G

B'@Y '7 -8923!59@

&

23!59@9@

&

23!59"9@

&

23!59"9"

G

7

C

"77

"ª)*2%&'(

!

)*+,-./

GHI

HC

'

U

(2Cx

5

'

QQ"

(G

23

'

@@@

(}»/¼¯C'

Z

%

5

(

J3K[7"77GHI7L%//)+-07,17/()7-%/M+%;7K+%L(3/)7%-:723=K+%L(3/)7

*,8L,03/)78%/)+3%;0

'

U

(

\7%-:7/()7)-;%+K):7*M+W)07,17

5

'

QQ"

('

Z

(%

%-:723

'

@@@

('

5

(

"9!"#$%=:)K+))

"9!"&$%=:)K+))

"CC

! !



! " #

!"#$

!

%

"

&%%

#$%&'(!)*+,"

'

#

(

$%

)*+,-#

"

,

&

.

$-

)*+,-!

'

/

&

0

$(./0&'(

)*+,-1

)

2

$-

)*+,-!

"

3

$

/*45%&%%)26%*7849:%;<%*=>?:@A*8B%:*B*C;=%D;E>9A%F'G%(H

&

)*+,-#%I,G%.H8=>%)*+,-!%I/G%0HJ%K26%*7849:%;<%)*+,-#%I2H%8=>%)*+,-!%

I3H

)*!,-!-&

12345678

$L5&MN

%

$$5&MN

%

$$5!$N

%

$O5#$N

-

PL5!QN

& + 3 4 5 6 7 8

#R5QMN

%

115QMN

%

115P!N

%

1M5$!

-

!R5P&N

&9:;<=3>

?@ABC

5

"

&

8D*+EFGHI2JK+:;3

)26

-

K26

'(

5S

L"

&

GM& NOPD*+E

3QRSTUVWXYQRZ?& R[\]^_

W`a

5%

bcdefgGHh32JK+:;R

[ijklmn& So]3pqrUQRstu

?3vqTUQRZ?

5%)*+,-1

3pqQRR[

\]w8

1MR%T%!RR%=7

&sto8xk(

)*+,-!

3

pqQRR[\]w8

1RR%T%!RR%=7

& styz&

{|xk}~��pqQR

5%)26

-

K26

���

x&de�g�p�HIrU+3��{���&

{|���D*TU+3R[ijmn�

1RR%=7

��& u��2JK{|�HrU+QR3st

��

5

"

O

8����FGHI32JK+

!

���

>:;3�$0&'(

5%

L"GM&�g���3

������� &�¡?(¢

5%

bc£¤�g¥

¦>Hh32JK+

!

���>:;& +9(¢�

�`a^_& §xbc��£¤�gHI¨^©

ª«32JK+

!

���>:;

5

!"!

!"#$%&'()*+,-

"

M

¬@¨rU+

!

���>:;

=7-)*!,-1

92JK+

!

���>:;

)*!,-1-1

-

)*!,-!-1



R51,

®¯°3±²³´0µ¶"

'

$|F·¸¹e

""

(

$

5%=7-)*!,-1

%

)*!,-1-1

-

)*!,-!-1

:;1º

�»¼3+

!

��@A& +45^78!

1R5QMN

%

115QMN

%

115P!N5%

½"GM&

=7-)*!,-1

%

)*!,-1-1

-

)*!,-!-1

3±²¾0¿5^78

MM$5P

%

Q&R5Q

-

P&Q5&%7'U

*

4

-1

& ³0@¿5^78

O&L51

+

&L$5M

-

OL!5Q%7'U

*

4

-1

# ÀÁ�¯^78

P$5QN

%

Q&5!N

-

QQ5LN

#

1RR

²·¸�¿5ÂÃ¯678

$15ON

%

PL5LN

-

$M5$N5%

Ä3Å§#bcdefg�>dÆ

ÇÈ2JKHI32JK+:;9���>�3

¾0@¿5-·¸ÉÊ¹ËBCÌÍcO*Îr

U+9���>:;#ÏÐ�

)*!,-!-1

3¾0@¿

5-·¸ÉÊ¹ÑÒxkÓÔ

=7-)*!,-1

# {Õ@

¿58

OL!5Q%7'U

*

4

-1

# Ö×��Øª«3·¸É

Ê¹

5%

Ù

)*!,-1

-

)*!,-!

3ÚÛ��ÅÜ#ÓÎ2

JK+:;3HIDÝ )½JK2ÞFßàÆá

â, -2JK5{|ãd2JK+

!

���>:;

3±qÀÁ�¯# ãd±qÀÁ�¯3Ö×äå

æpçãd�>:;3{Õ@¿5-·¸ÉÊ¹

5%

+:;·¸cè13\3éêëÎ|FWÉÊ3

)2V

ì3�?�íîÐn3ÀÁ�¯-·¸ÉÊ

¹3ïðñò# ��JK2|��óÔ+ôõ�

��?ÉÊ3

)2V

ö#Ùu��ãd:;3ÀÁ�

¯-·¸ÉÊ¹

5

"

Q

@o¨rU+

!

���>:;92JK

+

!

���>:;

R51,

®¯°3³´0÷¶#Ù

"1{|ÜØ

&

��>:;0õº�»¼3³´

0÷¶

5%

±q´0cè1# Ù

15M%W

øù�pú

ûü3´0ýþ#ÿ90à!6à-

)2V

ì�?�

ï(

R5!R%W

|°�pú"3%ý#3¾0ýþ#

ÿ�$%&'()*+-��3ýþ# Ù+,²

!MQ

! !



!"#$!%&'(

!

)*+,-./012345678

9

!

:

;<=>?@ABC#DE

"#$"%&

>F/GHI

J

#%

KL4IJM)*NOPQ/" RSTU

'()*(+,

VW" XMYZ(E[\]^_`abcde(

/fg

#-

Eh4ijk" E

"#.-&

lm=>AB#

D)*NOPQ/?@h4IJ" nop_qr

s

/0

!

10

,tk^u

#

v

+

wxy(

!

)*+,-.

23*10!4*(

z%

{'(

!

)*+,-.

10!4*(*(

|

10!4*5*(

/}~

����

#-

svk=>�u"

!

�-.��u��

/}~���w" ����E�#�?@/��

#-

!

�-.E[\����ijk"E

(#5"

|

"#+"-&

�u���D�f�"RSTUVW"X�D�f

�M4����|

167

��b/ o�"X�D�

f�s9¡¢;<£¤¥�"�?

167

�¦§ME

[\]_ijk¨b

#%

_qr]©)*|(/ 

o¦§ª¨E

"#5.%&

>F# [\����|«`

/����ij�E?@�� " 9¡¢>`E

"#(.%&

�u��¬w?@/�f�"�?9

5

¢>

`/]_ oz[\]_ o�E���"nop

[\]_`(ª¨/O=®Y�¯a"sYZa

w°YZ

#%

E±���ijk" E

"#(5

$

"#5"

$

"#58

|

"#."%&

lmu�

$

D²5�"no

/0

9

s)*|

(k^u

#%10!4:5:(

³p

"#(.%&

�/�f�´µ?

@"��

"#58%&

�/²5�¶·4³¸¹z

"#5%&

�²5�º,w#D�

#%

»¼N½"

"#(.%&

�/�

f�/u�z[\]_`YZ(C°YZ(/

%

v

$%%

��4¾¿À!"Á)*%

;

"

<

&$

10!4:(:(

%

4

"

=

&|

10!4:5:(

%

6

"

>

&

>0?#-$--16@-03A?BC-DE-2AFGHAI-?HAJK0FB-L;M-<NMO10!4:(:(%P4

"

=Q%A2R%10!4:5:(%P6M%>Q

%

v

.%%

xy(

!

)*+,-.z%&'(

!

)*+,-.E

"#(4

ÂÃF/[¢hL4��v%

;

&2}~78

v%

<

&

>0?#%.%%SKB%020F0AI%TKAH?B:R0CTKAH?B

%

;

&

A2R%TUTI02?%JBHEDH:

3A2TB

%

<

&

TGHVBC-DE-23:10!4M-10!4:(:(-A2R-10!4:5:(-

AF-"#(4-HAFB

-

v

)--

E

"#(4

ÂÃF/hL4��!

23:10!4:(

%

;

&$

10!4:(:(

%

<

&|

10!4:5:(

%

4

&

>0?#-)--SKB-TKAH?B:R0CTKAH?B-TGHVBC-DE-23:10!4:(

%

;

&

M-10!4:

(:(

%

<

&

A2R-10!4:5:(

%

4

&

AF-"#(4-HAFB

5.+

! !



! " #

!"#$

!

"#$%!&'

%&!'(!(#

()*+,-./01

)

2

$

3456 7 8 ) 9 : !

*+,%&!'(-

"

%&!

'(-(-

;

%&!'(!(-

9:*<

!

=*>?@ABC

./

D2EF!GHIJKL!678)9:MN

0.11

;

0.2!/3

*OPQRS+MTU!

0.11/3

*V,

QGHI*OPQWKXYZ!

0.2!/3

*V,Q[

S\

0.2/3

]^

./

OPQRS+MTU_'GHI

JKL[S5P`abOcd*e,! fgN)

9:+,-/h*ij

.

2

4

k

%&5',!

"

%&!',!,-

9:*+,-lm

n

./

o2

4

pqr'stu!$4N678)9:

>?

2"

=L!vwlm

!

%67

;xylm

!

89

zs{

|}

)/

~cGHIJK*678)

!

HI9:

%&!

',!,-

>?cL!

!

%67

*|�r�!

!

89

p��X'

s*|�! ��|�����s{SN678)

9:

)/

_'678)9:GHIJKLpq��

�k��*

%67

�! ��+e

!

+��vw�0k

��

)

/

2

://*+,%&!',#

#

;

$%

%&!',#,#

&

<

$�

%&!',!,#

&

'

$*>?

@A�/BC

=&>./://'?8@&8/AB@9C++B>DC+E/BF/*+,%&!',#

&

;

$

G/%&!'(-(-

&

<

$

C*H/%&!'(!(-

&

'

$

/

2

$//

<�=>?@A�/BC2'678)&

;

$%)

!

HI

JK9:&

<

$

=&>./$//IJK/ EK8B*H/8?8@K/AB@9C++B>DC+E/BF/%&5'(#/C*H/

%&5'(!

&

;

$

L/C*H/*+,%&!',-L/%&!',-,-/C*H/%&!',!,-

&

<

$

/

2

4//%&5',!

&

;

$;

%&!',!,-

&

<

$+e

0)-'

>?X��=�*+,-lmn

=&>)/4//7+MKHC*8K/EMK89DC/BF/%&5',!

&

;

$

C*H/%&!',!,-

&

<

$

K@K89DBHKE/CF9KD/H&FFKDK*9/8?8@KE/C9/0)-'/DC9K/

!2$

! !



!"#$!%&'(

!

)*+,-./012345678

9

!

:

;

"#

<=>?@AB(

!

)*CD/EF(

!

)*+,-.

$%&'(!)&"

G%&'(

!

)*+,-

.

'(!)&"&"

2

'(!)&*&"

/HI78CJ;

+,

K;<

="LMNO4HI/PQ"

$%&'(!)&"

R

'(!)&"&"

-./O4STUVWXY" Z[\J]/HI

78

+,

^

'(!)&*&"

-./O4ST_\[`aX

Y" Z[\bc/HI78

+,

d

")

4efgX3

O4CSTh!i

!-.+/,%01

#

2

&"

" >

#+")

/

/!+.3

$

")

HINO4j" 4efgkl

#+")

m"

STnodpqST/

.45

rs" Z[\bc/

tu7

+,'(!)&*&"

bc/HI78Rvwtu7x

yzJ!/%&'T%

6+"5

&{!|-.4}/B

m@~�0|EF(��/��

+7

rs����ZV " %�'T>

6+"5

/

'(8)&*

-.<0�/%&'(

!

)*+,-.Z

[\Jc/45678

+,

��" ��r

'(8)&*

-

.>���#���|(

!

)*CD�%&'(

!

)*+,-.45678/��

+,

;

""

>�B(

!

)*CD/%&'(

!

)*+,-.d

#+",)

HI

X/��NO4��;%

0

&r2%

9

&vw78;

+,

'(!)&*&"

'

'(!)&*&*

R

'(!)&*&!

( / � T � � >

""+/*5

'

"4+:*

R

*#+/!5+,

K;<= "

'(!)&*&"

'

'(!

)&*&*

R

'(!)&*&!

/��O4ST��>

/!-+!

'

:4/+6

'

.44+6,%01

#

2

&"

" N4CST��>!

6.*+-

'

4*/+!

R

-##+6,%01

#

2

&"

" ��~I��>

--+.5

'

-"+45

R�

-*+:5

"

"##

�vwjSTnoI��

>

:4+:5

'

/:+.5

R

/6+:5+,

ZV ¡/{!¢£(

¤�T/CD¥r{!+,-./ST" ¦§¡

(�T¨!m" 3©ªvwtu72��~IU

@<Y«

+

;

"*

>�B(

!

)*/%�'(

!

)*+,-

.HI78CJ;

+,

K;<="LMNO4HI/

PQ" G

'(!)&*&"

-.AC"

'(!)&*&!

-./O4

STXYW¬" Z[\J]/HI78

+,

��"P

Q¢£(¤

!

)*+,-./(�T®¥r{¯

-./ST"¦Bm-./����~I'vwt

u72HI78U@<XY

+,

��"h°�#�±

5%�'(

!

)*+,-.²(

!

)*/CD"r³

x´±/µ,78

+

!

! "

©¶r¢£(¤%

-##

·&>¸."¹¨!8º

,

;

"#,,$%&'(!)&"

'

'(!)&"&"

2

'(!)&*&"

/HI782��

~ICJ;

;(2+,"#,,<1=,>?%@AB(C?$C7($7BAD=7@=BE?B%A$>=7A$F7)?GH?%&

I(>7=EE(>(=$>J7?E7$%&'(!)&"K7'(!)&"&"7A$F7'(!)&*&"

7

;

""77'(!)&*&"

'

'(!)&*&*

R

'(!)&*&!

d

#+")

HIX/�

�NO4��;%

0

&Gvw78;%

9

&

;(2+7""77<1=7($(D(AH7>1AB2=&F(C>1AB2=

%

0

&

A$F7>J>H($27@=BE?B&

%A$>=7

%

9

&

>GBL=C7?E7'(!)&*&"K7'(!)&*&*7A$F7'(!)&

*&!7%AD=B(AHC7AD7#+")7BAD=

7

;

"*77'(!)&*&"

R

'(!)&*&!

/HI782��~ICJ;

;(2+7"*77<1=7>?%@AB(C?$C7($7BAD=7@=BE?B%A$>=7A$F7)?GH?%&

I(>7=EE(>(=$>J7?E7'(!)&*&"7A$F7'(!)&*&!

*4.

! !



! " #

!"#$

!

"#$%&'()*+,'&-./0! 123

456789:;<=">)*+,'?-0

!

@

ABCDE

%&

FGHI="#$JK)LM:'

?-NEOPQR'#ST0NE:BC!

'()

#

*()

UVWXYZ!FGHI="[\]^_

0`ab! cL:'d-eEfghaab1

#++&,&!++&-.

ij

%&

k'?-0eElmn@A

BCo[pqrsHNE:tuvwI! cx,

yz{|tuvwI:'d-0

!

@ABCNE

%&

'/!01!23

BCNEY}~H:[����"{|:

��wI#���Qw! 1

+%30

���[���

�H�

45!%67.89

#

:

2#

! ��

#++

�o�����

�

$;%$<

!

30

t�����t���H�

=65%>7

.89

$

:

2#

! O

+%#0

:

>=%5<%7

sH'd-0

!

@AB

CeE�0��:��[pqrs����!�

0���M

!+<

�!

'/!02!2=

BCNE1

+%#0

�

��[�����M

6++%47.89

$

:

2#

! ����Q

wz��\! �Z@Al0:��1�Q��N

E��wI>� ¡¢£¤¥¦:§7% ¨�©

./0

!

@ABCNE!'d-0

!

@ABCNE�

}~ª«¬:tuvwI! [����#��

�Qw®ZqsH! �Z¯7°/±^_0O²

E! FGHI="WCH³²´d'µ*¶0

!

'

BCNE:f·[¸>)

%

!"#$

!"#$#%#&'#()*

?#@77 *ABACDE-7 F7)G7 8B.A-H7)%7 ICCJKC7 A-H7 D9ALLK-:KC7 MAD/-:7

BKD9AB:KANLKOL/P9/J.7NAPPKB/KC?F@%7QAPJBKR7!++3R7434S6$63TU7

=;52=6>%

?!@778B/D! 87'R7VBJDK7WR7'DBECAP/7VR7KP7AL%7QA-ECPBJDPJBKH7.APK2

B/ALC7 MEB7AHXA-DKH7K-KB:Y7DE-XKBC/E-7 A-H7 CPEBA:K7HKX/DKC

?F@%7QAPJBK7)APKB/ALCR7!"";R74S;TU7=662=>>%

?=@77 )APCJE7 ZR7 [J./PA7 \R7 [J]JPCJ]A7 *R7 KP7 AL%7 VJPYBELADPE-K7

HKB/XAP/XKC7AC7KLKDPBELYPK7AHH/P/XKC7MEB7L/P9/J.2/E-7NAPPKB/KC7

^/P9O:BA_9/PKOA-EHKC?F@%OFEJB-ALOEMOWE^KBO'EJBDKCRO!++=RO

335`'3TU7=>=2=>>%

?4@77\ACAXAaaJLA7bR7cA-:70R78__LKNY787F%7QA-E27A-H7NJL]2C/L/2

DE-2NACKH7/-CKBP/E-7A-EHKC7MEB7L/P9/J.2/E-7CKDE-HABY7DKLLC

?F@%7FEJB-AL7EM7WE^KB7'EJBDKCR7!++>R7#6=S!TU7#++=2#+=5%

?;@7709K-7ZR7dJ7QR7e9A-:7fR7KP7AL%7[AD/LK7CY-P9KC/C7EM7J-/MEB.7

)c0Q*g'/7-A-EDE._EC/PKC7AC79/:92_KBMEB.A-DK7A-EHK7

.APKB/ALC7MEB7L/P9/J.2/E-7NAPPKB/KC?F@%7FEJB-AL7EM78LLEYC7h7

0E._EJ-HCR7!+#;R76!!U756625>!%

?6@77)/D9A-787iR7iKC]KC7)R7jBKY707W%7kELPA:K7HK_K-HK-P7CEL/H7

KLKDPBELYPK7 /-PKB_9ACK7 MEB.AP/E-7 /-7 C/L/DE-7 KLKDPBEHKCU7

)E-/PEB/-:7P9K7MEB.AP/E-7EM7EB:A-/D7HKDE._EC/P/E-7_BEH2

JDPC?F@%709K./CPBY7EM7)APKB/ALCR7!+36R7!$S3TU7=$;2=5$%

?>@77e9A-:7c7F%787BKX/K^7EM7P9K7KLKDPBED9K./DAL7_KBMEB.A-DK7

EM7ALLEY7A-EHKC7MEB7L/P9/J.2/E-7NAPPKB/KC?F@%7FEJB-AL7EM7WE^KB7

'EJBDKCR7!+33R7356S3TU73=2!4%

?$@77ZEE7F7\R7\/.7FR709E/7)7FR7KP7AL%7(lPBK.KLY79/:97Y/KLH7DE-2

XKBC/E-7MBE.7LE^2DECP7CA-H7 PE79/:92DA_AD/PY7'/7KLKDPBEHKC7

MEB7i/2/E-7NAPPKB/KC?F@%78HXA-DKH7(-KB:Y7)APKB/ALCR7!+3;R7

4S36TU7=$;2=5$%

?5@77i/707iS

¹º»

TR7ZA-:7jS

¼½

TR7e9A-:7WS

¾¿

TR7KP7AL%7

(LKDPBED9K./DAL7 _BE_KBP/KC7 EM7 :BA_9K-Km_EBEJC7 -A-E2C/L/2

DE-7A-EHK?F@%7FEJB-AL7EM7(LKDPBED9K./CPBYS

tuv

TR7!+#;R7

!#S6TU7;>!2;>6%

?#+@7709E7F7fR7i/7nOiROW/DBAJlO'O*%O*9KOKMMKDPOEMO.KPALOC/L/D/HKO

MEB.AP/E-O E-O C/L/DE-O -A-E^/BK2NACKHO L/P9/J.2/E-O NAPPKBYO

A-EHKODA_AD/PY?F@%OFEJB-ALOEMOWE^KBO'EJBDKCRO!+3!RO!+;UO

46>24>=%

?33@OO[JOZOWo

ÀÁÂ

TR709K-7f7n7S

ÃÄÅ

TR7ZA-:7ZS

¼Æ

T%7'/L2

/DE-7-A-E^/BKC7AC7A-EHK7.APKB/ALC7MEB7L/P9/J.7/E-7NAPPKB2

/KC?F@%7FEJB-AL7EM7(LKDPBED9K./CPBYS

tuv

TR7!++5R7#;S#TU7

;626#%

?#!@77'E-:7f70R7cA-:7f7nR7i/-7e7nR7KP7AL%7f/:9LY7DE--KDPKH7

C/L/DE-2DE__KB7 ALLEY7./lPJBK7 -A-EPJNKC7 AC7 9/:92BAPK7 A-H7

HJBANLK7A-EHK7.APKB/ALC7MEB7L/P9/J.2/E-7NAPPKB/KC?F@%78H2

XA-DKH7[J-DP/E-AL7)APKB/ALCR7!+#6R7!6S4TU7;!42;=#%

?#=@77kALXE7)%7'/L/DE-2NACKH7-A-EDE._EC/PK7MEB7AHXA-DKH7P9/-7

M/L.7A-EHKC7/-7L/P9/J.2/E-7NAPPKB/KC?F@%7FEJB-AL7EM7)APKB/2

ALC709K./CPBYR7!+##R7!!S4TU7#;;62#;6#%

?#4@77ZJ7FR7e9A-7f7fR7cA-:7Z7fR7KP7AL%7jBA_9/PK7./DBEC_9KBKC7

HKDEBAPKH7 ^/P97 '/7 _ABP/DLKC7 HKB/XKH7 MBE.7^ACPK7 CEL/H7 EM7

EB:A-EC/LA-K7 /-HJCPBY7AC79/:97DA_AD/PY7A-EHKC7 MEB7i/2/E-7

NAPPKB/KC?F@%7FEJB-AL7EM7WE^KB7'EJBDKCR7!+#=R7!!$S##TU7##!2

##5%

?#;@77e9A-:7 ZR7 e9A-:7 n7 jR7 e9A-:7 f7 iR7 KP7 AL%7 0E._EC/PK7

A-EHK7.APKB/AL7EM7C/L/DE-!:BA_9/PK!DABNE-7-A-EPJNKC7MEB7

i/2/E-7NAPPKB/KC?F@%7(LKDPBED9/./DA78DPAR7!++6R7;#S!=TU7

45542;+++%

?#6@77cA-:7VR7i/7n7iR7e9A-:7n7[R7KP7AL%78HA_PANLK7C/L/DE-2DAB2

NE-7 -A-EDANLKC7 CA-H^/D9KH7 NKP^KK-7 BKHJDKH7 :BA_9K-K7

El/HK7C9KKPC7AC7L/P9/J.7/E-7NAPPKBY7A-EHKC?F@%780'7QA-ER7

!+#=R7>S!TU7#4=>2#44;%

?#>@77pNBEXAD7)7QR709B/CPK-CK-7i%7'PBJDPJBAL7D9A-:KC7/-7C/L/DE-7

A-EHKC7HJB/-:7L/P9/J.7/-CKBP/E-!KlPBADP/E-?F@%7(LKDPBED9K2

./DAL7A-H7'EL/H7'PAPK7iKPPKBCR7!++4R7>S;TU785=2856%

!6+

! !



!"#$!%&'(

!

)*+,-./012345678

9

!

:

!"#$%"&'()*+ &*, -./0'")01/2(0&. 3/"4)"2&*0/+ )4

5%"6)* 5)%'#7 8(.(0)*9:"%$1('/ 5)2$)+('/+

"#$%&'#()*'+%",-"%./0(1)2'#(1

34

5!"#$%&% "' ()*+&,- ./01*) 2)/3*+4/5,- ./016) !67889:4789/0)- :;/)0;

;6+'"%0'<

<(4=/'>4?$@A:4=/04B#@C$(4B$#=0D4>'2'B$(4EF'GH;4B$IJ$>'=04I#=0@'#2>4?0@04>*(=/0>'K0D4C#>0D4$(4=/04'(DL>=@'#24>'2'B$(4

J$?D0@4M6884I0>/0>;4N'#O#4/'1/40(0@1*4C#224I'22'(14B$IC'(14?'=/4 /)P4/58 B#@C$(4B$#='(14MB#@C$('K#='$(;4I0=/$DQ4&/04F'GH!

1@#J/'=04MF'!H;4B$IJ$>'=04#($D04I#=0@'#2>4?0@04J@0J#@0D4C*4#4>'IJ204I0B/#('B#24C#22PI'22'(14#JJ@$#B/Q4&/040RR0B=>4$R4B#@C$(4B$#=P

'(14#(D4=/04@#='$4$R4F'4=$41@#J/'=04$(4020B=@$B/0I'B#24J0@R$@I#(B0>4$R4F'!1@#J/'=04B$IJ$>'=04I#=0@'#2>4?0@04'(N0>='1#=0D4>*>=0I#='P

B#22*Q4H$IJ#@0D4?'=/4=/04(#($PF'!1@#J/'=04B$IJ$>'=0>:4=/04F'!H4B$IJ$>'=0>4>/$?0D4/'1/0@4@0N0@>'C204B#J#B'=*:4C0==0@4@#=04B#J#C'2'=*4

#(D4B*B204J0@R$@I#(B0Q4&/04F'GH4I#=0@'#2>4B$IJ$>'=0D4$R4#I$@J/$L>4B#@C$(4#(D4B@*>=#24>'2'B$(4?'=/4=/04J@'I#@*4J#@='B20>4>'K04$R4

7884S4T884(IQ4&/04F'!HPTP74B$IJ$>'=04#2>$4@0N0#20D4/'1/4@0N0@>'C204>J0B'R'B4B#J#B'=*:41$$D4@#=04J0@R$@I#(B04#(D4B*B2'(14>=#C'2'=*Q4

&/04F'!HPTP740U/'C'=0D4=/04@0N0@>'C204B#J#B'=*4$R4VWT4IX/

"

1

P7

4?'=/4#4B#J#B'=*4@0=0(='$(4$R4Y9QYZ4#R=0@47884B*B20>4#=48Q7HQ4[$@0P

$N0@:4=/04@0N0@>'C204D'>B/#@104B#J#B'=*4@0#B/0D4!6WQ\4IX/

"

1

P7

4?/0(4B*B20D4#=47H:4B$@@0>J$(D'(14=$4\!QWZ4$R4=/#=4#=48Q7HQ4&/04F'!

HPTP!4?/'B/4B$(=#'(0D4T8Z4>'2'B$(4D'>J2#*0D4#4/'1/0@4@0N0@>'C204B#J#B'=*4$R4688QV4IX/

"

1

P7

4?/0(4B*B20D4#=48Q7HQ4]$?0N0@:4=/04B*P

B2'(14>=#C'2'=*4$R4=/0>04B$IJ$>'=0>4D0B@0#>0D4?'=/4'(B@0#>'(14F'4B$(=0(=:4'(D'B#='(14=/#=4=/041@#J/'=04B$(=0(=4J2#*0D4#(4'IJ$@=#(=4@$204

=$4'IJ@$N04=/04B*B204J0@R$@I#(B04$R4=/04B$IJ$>'=0Q

=/> ?)",+<

2'=/'LI4'$(4C#==0@*^O#($D0OI#=0@'#2>^O>'2'B$(PC#>0DOB$IJ$>'=0OI#=0@'#2>^OB#@C$(OB$#='(1

T67

! !


	Preparations and Electrochemical Performances of Carbon Coated Silicon/Graphite Composites
	Recommended Citation

	tmp.1677736668.pdf.7Q9hL

