
Journal of Electrochemistry Journal of Electrochemistry 

Volume 23 Issue 6 

2017-12-28 

Effect of PEG-Coating on Properties of Lithium-Sulfur Battery Effect of PEG-Coating on Properties of Lithium-Sulfur Battery 

Cathode Material Containing Carbon Fiber Conductive Agent Cathode Material Containing Carbon Fiber Conductive Agent 

Jie-cheng TAN 

Yan-hong TIAN 
tianyh@mail.buct.edu.cn 

Xue-jun ZHANG 

Kai-le FAN 

Recommended Citation Recommended Citation 
Jie-cheng TAN, Yan-hong TIAN, Xue-jun ZHANG, Kai-le FAN. Effect of PEG-Coating on Properties of 
Lithium-Sulfur Battery Cathode Material Containing Carbon Fiber Conductive Agent[J]. Journal of 
Electrochemistry, 2017 , 23(6): 160928. 
DOI: 10.13208/j.electrochem.160928 
Available at: https://jelectrochem.xmu.edu.cn/journal/vol23/iss6/14 

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/vol23
https://jelectrochem.xmu.edu.cn/journal/vol23/iss6
https://jelectrochem.xmu.edu.cn/journal/vol23/iss6/14


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

./0123-45

!"#!$%&

!

!'()!*+,

!!"#$%&'()&*+,&-"./0123456789:;<=>"?"

"#$$%&

#

67! @ABCDE4FGHI!

'()

$JKLMNOPQ7RS123%

*+,-

$TUVWE'(

./

XY

0!

Z[

\Z

10234

]^_`9abc

56(+4

de'(Tfg]hi"XY

0"

j`9^_6k!

0'6

$=lm

'()

n'(

opTJK"qrstuvwm

'()

PSxPQ7RS123TUyz{|S&}~�e�]���6��6T

��

.7

f�o�"]�`�G��

5894

�{"

*+,-

�`��Qf��7&����&���6���;

./

�

'()

��S�

".$&:

�"Uyz���`|S�

";"%.</=8>

'

?

@"

"n` ¡��

%$$7=8

(

?

@"

¢�`�"

<$

£}~¤¥¦

§|S¨©�

A<$7=8>

(

?

@"

"]ª

'()

���{"}~�e�«7m

;&.&:.

89:! ¬U`­) Uyz) 7RS123) JK) FGHI

;<=>?! BACA777777777777777777777777777!!!!!!!!!! !!!!!!!!!!!!!

@ABCD! 8

®¯°±*

%#"A@#&@%D

" ²³°±*

%#"A@""@"<7777E

@´µ¶"

FGHI75DA@"#4ACC"DAJ&K7(L=MNHI/ONMPQ>R=MNHSTUVOSGWUSVP/

?"·)¸V¹º»¼½

-.(

XBY2Z8[/B-/([(,F2B,*(+\6F2]

¾

%;

¿ ¾

A

±

%$"J

À

"%

Á

^_HS7%;777Z_S7A

3GVS77%$"J

$%&! "$S";%$D`aSGHGVOb_V>G=S"A$&%D

7'()* )+(,I7!S7"#$%&'(%)$*S7-./0c7+,5A4I7A<CLAA$77777777777777777777777777777777777777777

12)(345 &$!"$$AL;CJ"5%$"J4$AL$A<CL$J7

77777777777777777777777777777777!6))7I``GHGVOb_V>G=Sd=USGWUSVP

¬U`­ÂÃ6ÄTÅÆ:ÇÈÉ08"Â

¤¹Ê¬�Ëz"ÌÍUÎUVWE'(�yz"

ÏMÐ{|S�

"AJ<7=8>

(

?

L"

" MÐ{6SÑÒ

%A$$7e>

(

f?

@"g"h

S7

ÓÔ"¬U`­Õ�QÖÄ×Ø+

ªÙ&~ÚÛ�&ÜÝÞß¤4àá�7��;

g%@;h

"

âã�ä�QåæçèTé&6ÄêÅ

S7

ë¬U

`­ìínîïðñ"òó"ÌÍUT`9]ô9

�`�õö÷" øùÉTÕúûü

[N

%

6

4ïUô

9�`�õö÷

gC@<h

S7

Ï£"ýþ,

6>UOOHG

ÿ!-"É

T{|S#$ðñ

gA@Jh

S7

%&ÇÂýþn¢�`TA

,'hÉT(!')*ïUéü+,-Ò`.�

'" /0X1�üÍ$2" 34"É{|S#$

S7

5Ô"n¢�`A,'"ïUéü6ô9Õ¦6@

A78ÒÑËz"hÉ9!:ûü"ì+"É;�

üÍT<=

gDh

S

�.>¬U`­ínT%?ðñ" )v@A

XYBCDET�`1'(*UWEÎJKTF

GÖ«7Ï`é&�6

S7

HYT1'(�`�Q

G��

g&h

&1�

g"$@""h

&IJ1

g"%h

&KLMÎNéKL

g";h

&1OPQ

g"C@"Dh

&R�ùS123%

^),-i

$

g"&@%"h

�

S7

G���`�ÂTUV�`�TÅD" &ÇWX

;��T�`FY�`"�Q���¢8T�;"

ë�`�Z[�

S7*+,-

�`�Â23V�`�

TÅD"&ÇXhÉ�`\]ThY�`"*TU

V�`��{" 23V�`1'(B^�Qr%

T{op_"ÕQ`þhÉabT�`\]"ø2

3V�`1'(�Qc��e�T�`@d"Z

eâyzfgïUéüûüháKi" j;Â�

�Z¢8

S

kl�`�mYG��%

89

$]bPnT7R

S123%

*+,-

$"Z^¦¤åo;��]�`\

]pD�q" Õ¦.>rs23�`�8-Zt

Tðñ

S7

5Ô"vwåumYJKTFG¦¤«7

UyzT{|S]�e�" rYJKFEüQ

'()

g%%@%Ch

]Fvw

g%<@%Ah

S7

klxYTÂ

'()

FEü

JK"ÅFp"

'()

¦¤«y'(ÅÆz{�To

p" `.�'TïUéücQ`þ|.n%Æo

p'

S7

5ÅFp"¦¤}NïUéün`.�'~

'"ö%,��+�.NéÕú���N

S7

klr

stuvw

'()

JK��xUyz`é&�6T

��"q�Ðm��TµY�M

S



!"#$!

!"#

%&'()*+,-./01234567189

:

$

;

<

%&&

=>?@A1B7CD

'()*+%&&',-&.(/01+12+.(3+4(/-.0(56&07&-(8,&-9:-.04-7/

!

! "

!"!

# $

EF3

;

GHIJKLMNOP

<

" QRST

;

GHIJKLMNOP

<

"

=!

UVWXYZ

;

GH

[\KLMNOP

<

"RSTSU]

;

^_`aKL

MNOP

<

"

>

"

?"

Sbcd#efgh0$ij%MN

OP%klmno

@+

pq/rs&tuv&2wxy

z{B|}~/rMNOP��

@+

/���C

@

!"#

%&'()*+,-

>

%345���

ABCD

./0���!���

>E+F

��

ABCD

����

G+44

��1�,-' ���

%GE+4H

�

�����'��

IE+F

����'�

?EE+.

(

407

J>

�

��

E@G+,@+

 ¡¢£¤¥¦§¨�

>EG+

1

C

©¦ª

«¬' ­®¯°

ABCK

./0

@+

±²

ABCK

1³

´µ¶·<

>

±¸

@

345a¹³1

!LM

º&»´! ���

!LM

¼�������'½¾¿À

>E+407

'�Áµ³Â

3®$

N

%'

OP

Ã

ABCD

®¯��kÄ¢�Å

!LM

¼��'Æ¢½¾¿À

%E&407

­ÅkÄmÇ�ÈÉ

�

@&

��Ê|ËÌÍi�

$E&

1

C

ËÎ

%@G&,

' ÏÐ

QE&

407@&

ÑÒ­Å1ÓÔ�

$E&

1

C

�¦§

G&,

'�£�Õ

���

?E&407

­Å345a¹³

!@&

C@·Ö

%@

3451�×w/rØÙ! ÚÛÜ1

!RSK

¼��

=#

UVWXYZ$

=B!

%¼0�'��34

5a¹³Ã

!RSK

Ý

TU>

1DÞ�×ß7''à¢

$E&

1

C

�©

%&,

'áâàãà¢'©

>G&,

�­345

@

Ý2àlä5 ' Ý

>&415

)

H

J>

åæç2

;H0C5V

?

<W

;SVHXSBL<

¼�l/��'è�

SVH

é

SBL

Ô

êDl

>U>

'ØÙ�

%E%G

ëìp/r'�Ð

>%&,

¢

íî/Lïµ¶ðh

@

%

%µ¶ðh

ñ²

AY'OCAY&NJ?ZEE

ëòó/�ôõö'�

÷ø�ùú./0Ãa¹67�ûü

@&

ñ²ýþ

[0F(\]JQE>?

ë

^$

ÿ!"ÿ#mn./0�$%'

ðh&�l

>E! _+TE!@+

ñ²

"NCOHOP+%GE

ë

^%

`/�òó¶'

;',-.41+D06,-.+N80-7/0208

'()

<

m

na¹67�Ö*b+,*Ü

@

Q¹³'-Ü�´./ 0Oql

!

>

` a

"

%

J"

>

"

%

!" >EEb@&

è�'

"

>

Ã

"

%

m1l2&3¢�

345a¹³�ÂÜ$

F

%

@&

4�5�´./0Oq

l

!

%

ba

"

?

J"

Q

"

?

!" >EEb@&

è�'

"

Q

Ã

"

?

m1l©

¦Ã6t

>%&,

$7Å4�8Ã%�345'à�Â

Ü$

F

%

@

9²

HO=S

:�/ðh#

;

;<=>?/�

@AMNOP

<

)/ríî:�/ðh'BC/ã

�DEl

>@G&_&Q@E&R@&

9²FG�HÍ

G%>E

ë

$

!.078-/17&O::50-c&[-6-(.8,

'() %Ið/5�/

LïJK''ðhL5DEl

>E

J>

&_&>E

G

&Ad

'õM/

ãl

G&4R@

#

./012

#"!

34./+.56789

>

%

^J

ÿ!"ÿmn

N

>

O./0RPQ' åRÜ+,-

ABCK

�"ÿN'

@&

zNSÝT¡' +,-

ABCK

�

%$!

UVMÚWXYZ[\�]�"ÿ^'�

?Q!

_�

ÚWX`�^' aObë�+,-�

^[S

N''

Öc+,-./0Mdå�efL$g$%

@&

h

RPQ�

%G!

Ã

?Q!

UVMiWXj�^' kcR

PQlMÚÛ�efLm�' nOefLm�o

M

ABCK

�å

@&

z£efLm�på' /Jpj'

qråRÜ�+,-

ABCK

�/JôÆst

OP

sj�u

@

%

%

^&

`/�¶'mn

Ö

>&&

åRÜ+,-

ABCK

�³´µ¶vw

'()@&>&&!,e608(5&:-.21.4(78-&:(.(4-/-.6&12&,0F,&41c]5]6&

8(.)17&20)-.&ABCK

'e:-

S-760/eW

;F

!

84

JQ

"

'-7605-&

6/.-7F/,W#!(

'-7605-&

41c]5]6W#!(

ABCK !O= >@IE %@I QTE

B-4).(78-&

81c-

N OP ABCK !L#;#3&a&?&f<

OEJOP Z % J Eb

OEJABCD Z J % Eb

!E Z > > Eb

!> Z > > >b

!Q Z > > Qb

!$ Z > > $b

!>E Z > > >Eb

$GG

! !



! " #

!"#$

!

"

%&&

#$%&'()*+,-.

'()*+%&&,-./(0/+(.123+(.4+5-26/7-.&()5-8)3.09&-:

47::383./&5(;<235

&

/

!&&

0$%&1234567/

=71>+!++?@A+068B35+-:+-C913.+323;3./+7.+47::383./+5(;<235

"

D++

0$%&'

@EF

893:;

'()*+D++'G3+0-./3./+-:+@EF+0-(/7.1+7.+47::383./+5(;<235

+

/

#++

<=>

HI

+

JK,=

'

?LM

67

=71*+#++?N8(9O47::8(0/7-.+<(//38.5+-:+HI+(.4+JK,=

?@:;AB! %&

@P

"

@Q

C

@R"

'1DE

23FGH

S>TUV

"

$>SSV

"

U>U%VW

I/

!

JK

X

!2

L

@EF

89'%&123BMNO! PQRST

BL

@EF

UVWXSYZ+<=>'[\

>&

]^

_

@EF

`abc! 213bc! UVW[\'

@EF

89'3d^_bc

>

D

#8923:;CFe

fghY893'ijklmn$

R

%opl

q'8923:;IA

D

JK

>&

fA

D

Pr!^_

@EF

'UV`af

RY

bcW

RPY

! 8923f

P>P$Y

bcW

!>!UY

! UVsXSYZ+tu<=

>v'8923dwxwO!yz{|7Sb}

>

%

%,-S~CFe

f,-.'ijklmn$

!

%opkl�%

&',-.�A

%>&

fA

%

Pr!

@P

&

@R

&

@D

&

@Q

&

@RP

,-.op��

>&

��f�f

@P

W

@RP

()*o

p��!��'��S��!�q,-.����

>&

4�

HPZHI

!

HPZJK,=

',-.Pr!

JK,=

<

=>',-.M���

HI>&

�0�PQ�()*

'��x��! �PQ��\��':�+��

x��

>

�

[-6.1

��! ()*'��� ¡-¢4

£¤¥'�¦�a!()*w�!TB��Sw�

>&

0$%&'()*4��[

%>&

f

HPZHI

&

HPZJKZ

,=

§�r!

JK,=

�

HI

'()*�!TB

JK,=

'��S¨�

>&

f

?@A

:;Pr!<=>

HI

&

JK

,=

123FGH

T>$TY

&

RD>Q%Y

!PQ©W

JK,=

'1DE23�

HI

'ª

>&

JQPQqW:j!�

�'1DEwª!��'��Sw�!()*w�

>

S

%«¬=­?@CFe

/

DH

H<=>

HI

'

AEK

®¯! P�

HI

{°±²! ±³´µ¶L·3'¸g

>&

/

DI

H<

=>

JK,=

'

AEK

®¯! PQ©W

JK,=

{¹

º»¼½²]¾¿ÀÁ0Â

>&

�ÃÄ0$:�Å

R¡

HI

+

JK,=

<=>'ÆÇ0$! ÈÉPQ

��Êµ<=>,-.0$'ËÌ

>&

/

D,

&

M

FÍ

�%&

@P

+

@Q

'

AEK

®¯!PQ©W¼½<=

>sth��ÎFÏ´Ð! ÑLÒº¼½<=>

A(;<23&\] @P @R @D @Q @RP

@EF&0-.03./8(/7-.^Y P R D Q RP

,-(/7.1O0-./3./^Y P P>P$ P>%% R>PT !>!U

A(;<23O\]

HPZ

HI

HPZ

JK,=

@P @R @D @Q @RP

@EFO

0-.03./8(/7-.

^Y

P P P R D Q RP

,-./(0/O

(.123^_

RDU R!P RR$ RRS>S RRD RPT>S RP$>S

A-26/7-.O

()5-8)3.09^Y

RQ>R !P>T !!>T !D>R !%>% !$>P !U>$

QSQ

! !



!"#$!

!"#

%&'()*+,-./01234567189

:

$

;

%

<

&%%

=>?@ABC/DEF

'(%

./0

')

"

)*+

./0

,-./

"

.*+!0

?@"

1*+!$

?@

234(+&++5"-+367489%:;%<=8%9>?;>@+A7<=:B89

'*+ C=8+ A:DB>A<3E8+ 748D<+ ')F+ )(+ C=8+ A:DB>A<3E8+

748D<+,-.2F+.(+C=8+976G?8+!0F+1(+C=8+976G?8+!$

1GH=I1JK

(

!"!

!"#$%

H

#LMNOGP

<

I

Q=>'(*R)LMNOA89

(+

S<

TUVW$ 345AXYZ[RS

JKI(&+6'=

%

4

LH

&\]&

!0

?@#^_`

H&HM*NO6'=

%

4

PH

&'aR

Q

H*0JQ

A

!$

?@#'bc]&de3451fY

Z[R^_

*%

g'a*RQ

H*0JQ

1?@ &

!$

?

@#hij1?@kZ[Rl)m_'nLMNO

opA

*%

qnrQs7*j

!"R

'aqtuvw

x'yz{|j}~/����'/�|�'��

|�' /�AfYZ[Rji^_

*%

�TU��'

ij?@h����k' ���//���A�

�'Z[R����A��'�e���`�1/

����'  [R�TU�`fY�//��A

 [R' bc/�h_¡M�//����/�

�k'/�¢£¤¥¦§m�

*

M

#��¨©GP

��¨©nª�/�y«NOAo�¬A­

t®¯

*%

°>?@h

M00%6'

%

4

SH

��¨©±²³

<

N

i´

*%

S<

N

TUVW'ij?@¨©±²µ

n¶·¸e¹º»¼°¦'

!0

?@1��¨© 

'0S')

?@¬p" h°>

!"R

'a*R1?@

k'

N0

t��de

!$

?@1[R½¼hm_

$N0%

6'=

%

4

SH

¾¿' hij1?@NOkmp

*%!$

?@

hij1?@kNOmpnrQ' ÀÁ1

')

Â

,-.2

O>Ã�ÄÅÆ./01ÇÈÉ�'y

')

Êh

,-.2

AËÌk'/ÍhÎ/ÏÐÑÒ'j|

ÓA/ÍÔÎOÕ

*%!$

A�ÖN|pÎ×345

�Øm�ÙyÚ[RÛ¼m_' qÂ��deA

%

<

I%%!"R

'a)¡MNOA89

234*%I%%";;8A<%:;%!"R%A:7<3D4%:D%@7<8%G8@;:@67DA8%:;%<=8%9>S

?;>@%A7<=:B89

%

<

N%%

°>?@h/���Q

M00%6'

%

4

SH

A��¨©±²

234*%N%%.TA?3D4%G8@;:@67DA8%:;%B3;;8@8D<%976G?89%7<%7%A>@@8D<%

B8D93<T%:;%M00%6'

%

4

SH

%

<

$%%

°>?@h

N0

t��eA

5U-

EF

'*%!0

?@"

)*%!$

?@

234*%$%%5"-%367489%:;%<=8%9>?;>@%A7<=:B89%7;<8@%N0%ATA?89

'*%C=8%976G?8%!0F%)*%C=8%976G?8%!$

$NK

! !



! " #

!"#$

!

%

"

&%%'(

#$%&!'

)*+

()*+,-./0123

,-./%&%%*00123%40%)*+%2453-6.746%*89%2:;<1

-.45671

/%

"

=>

!

?

89:

)"

;

)=

<=>

'"

?$%@

!@

A1

9*A

BC

/7

;$%&5D"

EFGH1IJKLMNO1PQ"

)"

<=RS

TUV@EFGHWXYZ[\"]

)=

<=^_

>GH1`JKab6cdefg

/7

hdefg

ijkXVlmno"hpqrst

)=

<=u

)"

<=$%vwmxmno

/

B

#$%yz/0

{|@

)B

<=}~�<=1�

B

�$%y

�/0"�"

$

��

/7

�"

$

q�"�M<=�^

_���V�1���?���;6?�Q�

/7

�?���89���hUV/0��?UV�

�"

C

?�Q����V�1TV��

/7

RS�|

@" <=�Q�����1��V����M�

 ¡"¢£�|@GH1q¤vM�¥¦

/7

hqw

4�§�|

)*+

16¨8qr©ªVs«" 5¬

§>Vs«­®ªb

)*+

" kVs«­1¯°±

®"²]kXV�1vw¥¦"pMqw

)*+

>³

´GH1`JKa�|c"µ¶·v¸¹1º»"

k¼s>Vs«­11½�¾¿>MµfÀÁ­

ÂÃ"©] Ä$%SÅ­1·v¸¹1ÆÇ">

�³´1q¤v¥¦

/

D

$+,-.8È

É·&Ê<=1+,-./0�"

&>

��

/7

�"q�" �M<=1-./0�46?ËÌÍ

Îa

/7

qrÏÐ "

)"

<=1ÌÍÑÒ£Ó¡§

>"E>?

"

>FGHAI,

"¢£

)F

<=1-.N¡

/%

Ô�

)*+

(cÕ1±®"ÌÍ1ÑÒÖ±@ "

)=

<=

-./0ÌÍÑÒ×¡"-.×¡

/%

�|@-.£

ÓP¡4Ø:�§�|@ÙÚvmx" Vs«m

%

"

$%%

ÛÜ<=>V,ÝÞ:

!FF%J>

%

.

KC

f$%yß/0

>/%

<=

)B

1&

B

à&

?/%

ÛÜ<=1�

B

à

,-./%$%%IL2M-2%<4M35JJ13;-2%2:;<1NO40%P-001;163%N5JQM1N

>/%RS1%0-;N3%3S;11%2L2M1N%40%3S1%N5JQM1%)BT%?/%RS1%3S-;P%2L2M1%04;%3S1%P-001;163%N5JQM1N

='&

! !



!"#$!

!"#

%&'()*+,-./01234567189

:

$

;

<=>"?@ABCD"E%&FGHIJKLM

NAO"PQR?@ABCS

%&

ABT67=UV

WMNAOXYZ[\]^

%&'(

_`ab\cd

\efABghij

)*

kl

%&

mjnQo" `a

b1ghTp_qrs1)tu451/vwx

t1yz/A{|}W~rs1)tu/�MN

��1MNABp��h��

%&

��

!(

#

!+

#

!$

#

!,(

��" |}\{���kKL"

!$

\AB�D

%&

P

T��%&b���CD"=UVC�"/���

<=>"?ABCD"�'FH�KLJ?MNA

OKL?@ABKS

%&

��"=UVWMNAOX

YZ[�?cd\AB���CDbCS\� 

%

!

! "

¡¢£q¤¥+,-$

-./0

%W¦§¨

12*3

©ª«./0" ¬[

!"4

%&­®¯°p±qV

R123/²45ª³67

%&

@´µ¶]·i¸!

,

%

567

¹ºy»./0

-./8

�./0

2*

��q1]¼�

%

9

%

:;.

]^y»"

-./8

½34567n¹

¾¿À"ÁÂ�Ã�1./ÄÅ

%

+

% /vwVR]^y»"

!;4

Æ&b345

ÇÈÉ/Ê¥�

<=>%+&?2@

&

A

B,

Ëq´

,+9(%'&

?2@

&

A

B,

%&

Ì

!;#

'F¥©

,%(<&C

Í" ½/fÎ�

©

9((?2

&

A

B,

ÉÏ/Í"

'(

Ð`a£bQÑÊ¥

©

$'(&?2@

&

A

B,

"WÒ

!;4

'F��"`aÓÔV

ËqÕ

+<%<&C%

>

%���WÖ�×\]^y»"*�ª«.

/0WØY

!;4

'F¥\ª³67\���Ù

D"Ö�×»ÚËq"?67\=UVËq"�Û

�/��\=>".�/²\ABCD

%

#$%&!

"#$#%#&'#(

"

)

D,E&&F@GHA&:&:%&IJKLJM&NONPQRSOTQNU OJQ@JL?VWLOXLR&YGQQNRTZ&8LHB

MG?NHQGO&P@N?JWQRT[&\RSYON?W&GHM&WSOLQJSHWD]E%&]SLRHGO&SX&

!S^NRU:SLRPNW[U9(,+[U9+,_93ZU,'+B,$9%

D9EUU]JU5UI[UINNU`Ua[UIJHMGU8[UNQUGO%U2U@JA@OTUSRMNRNMUHGHSWQRLB

PQLRNMUPGRYSHBWLOXLRUPGQ@SMNUXSRUOJQ@JL?BWLOXLRUYGQQNRJNWD]E%U

bGQLRNU.GQNRJGOW[U9((<[U9>$(_,=3ZU'((B'($%

D+EUU/@NHU:U6[UF@GJUcU![U5LU4UI[UNQUG,%UdRMNRNMU?NWS\SRSLWU

PGRYSHVWLOXLRUHGHSPS?\SWJQNUSXU@JA@U\NRXSR?GHPNWUGWUPGQ@B

SMNUXSRUOJQ@JL?BWLOXLRUYGQQNRTD]E%U;ONPQRSP@J?U2PQG[U9(,,[U

'$_9$3ZU<'><B<'''%

D>EUU/@SJUcU][U/@LHAUcU7[U*GNeU/Uc[UNQUG,%U;XXNPQWUSXUPGRYSHU

?GQJHAUSHUQ@NUNONPQRSP@N?JPGOU\RS\NRQJNWUSXUWLOXLRUPGQ@SMNU

XSRUOJQ@JL?VWLOXLRUPNOOD]E%U]SLRHGOUSXU!S^NRU:SLRPNW[U9(()[U

,)>_93ZU'>)B''9%

D'EUUF@SLUI_

ÜÝ

3[UcLU2U:_

Þßà

3%Ua@NURNGWNRGP@UWJQLGQJSHUGHMU

\RSW\NPQWUSXUWLOXLRBPGRYSHUPS?\SWJQNUPGQ@SMNU?GQNRJGOWUXSRU

OJQ@JL?BWLOXLRUYGQQNRJNWD]E%U]SLRHGOUSXU;ONPQRSP@N?JWQRT_

/

vw

3

"

9(,'[U9,_+3ZU9,,B99(%

D$EUUcLGHU`U4_

áâã

3[UfGHAUfUg_

ä-å

3[UcLUFU*_

Þæ

ç

3[U NQU G,%U a@NU NONPQRSP@N?JPGOU \RS\NRQJNWU SXU WLOXLRBNhB

\GHMNMU ARG\@JQNU PGQ@SMNU?GQNRJGOWU XSRU OJQ@JL?BWLOXLRU YGQB

QNRJNWD]E%U]SLRHGOUSXU;ONPQRSP@N?JWQRT_

/vw

3[U9((<[U,'_93ZU

9(9B9('%

D=EUUF@NHAU]U8

$èLé%

[UF@NHAU.U*

$è»ê%

[UIJUbUf

$ëìí%

[U

NQU G,%U !RN\GRGQJSHU SXU ARG\@NHNU PSGQNMU PGRYSHU HGHSQLYNB

WLOXLRU PS?\SWJQNU GHMU JQWU \NRXSR?GHPNU XSRU OJQ@JL?BWLOXLRU

YGQQNRTD]E%U/@JHNWNU]SLRHGOUSXUiHSRAGHJPU/@N?JWQRT_

Òîv

wwï

3[U9(,+[U9<_=3ZU,+''B,+$(%

D)EUU/@NSHU:U;[U`SU`U:[U/@SU]U-[UNQUGO%U6NGP@GRANUOJQ@JL?UWLOB

\@LRUYGQQNRTZUii%URGQNUPG\GYJOJQTUGHMUPTPONUP@GRGPQNRJWQJPWD]E%U

]SLRHGOU SXU a@NU ;ONPQRSP@N?JPGOU :SPJNQT[U 9((+[U ,'( _$3ZU

2)((B2)('%

D<EUUF@NHAUf[UIJLUcUf[U-LU5U4[UNQUG,jbSkNOUHGHSWJlNMUGMB

WSRYJHAU WLOXLRU PS?\SWJQNU PGQ@SMNU ?GQNRJGOWU XSRU Q@NU GMB

kGHPNMUWNPSHMGRTUOJQ@JL?UYGQQNRJNWD]E%U"ONPQRSP@J?JPGU2PB

QG[U9(($[U'O_=3ZU,++(B,++'%

D,(EUU:LUcU:[U.GHQ@JRG?U2%U2UXGPJONU !" #!$% WLOXLRUMN\SWJQJSHU

RSLQNU QSU SYQGJHU PGRYSHB^RG\\NMU WLOXLRU PS?\SWJQNU PGQ@B

SMNWUXSRUOJQ@JL?BWLO\@LRUYGQQNRJNWD]E%U"ONPQ?P@J?JPGU2PQG[U

9(,9[U==ZU9=9B9=)%

D,,EUUfGHAUg[U:LU0Uc[UaGHAUFUc[UNQUG,%U:THNRANQJPU NXXNPQU SXU

PSHMLPQJkNU GMMJQJkNWU SHU Q@NU \NRXSR?GHPNU SXU @JA@U \S^NRU

OJQ@JL?UJSHUYGQQNRJNWD]E%UbN^U/GRYSHU.GQNRJGOW[U9(,9[U9=

_$3ZU>9=B>+9%

D,9EUUIJGHAU/U7[U7LMHNTUbU][U-S^NU]Uc%U-JNRGRP@JPGOOTUWQRLPB

QLRNMUWLOXLRUPGRYSHUHGHSPS?\SWJQNU?GQNRJGOU XSRU@JA@BNHB

NRATUOJQ@JL?UYGQQNRTD]E%U/@N?JWQRTUSXU.GQNRJGOW[U9((<[U9,

_,<3ZU>=9>B>=+(%

D,+EUU-LGHAU]Ug[UIJLU5[UF@GHAU0Ug[UNQUG,%U"HQRG\?NHQUSXUWLOXLRU

JHU@JNRGRP@JPGOU\SRSLWUARG\@NHNUXSRUOJQ@JL?BWLOXLRUYGQQNRB

JNWU^JQ@U@JA@URGQNU\NRXSR?GHPNUXRS?U>(UQSU$(U/D]E%UbGHSU

"HNRAT[U9(,+[U9_93ZU+,>B+9,%

D,>EUUfLU0[U/@NHU]UF[UIJUI[UNQUG,%U!SOTNQ@TONHNBAOTPSOUMS\NMU

\SOT\TRRSONUJHPRNGWNWUQ@NURGQNU\NRXSR?GHPNUSXUQ@NUPGQ@SMNU

JHUOJQ@JL?BWLOXLRUYGQQNRJNWD]E%U/@N?:LW/@N?[U9(,+[U$_)3ZU

,>+)B,>>>%

D,'EUU-GANHU.[U7SRXONRU:[U0GHlU![UNQUG,%U7NkNOS\?NHQUGHMUPSWQWU

PGOPLOGQJSHU SXU OJQ@JL?BWLOXLRU PNOOWU ^JQ@U @JA@U WLOXLRU OSGMU

GHMUYJHMUGHMUYJHMNRUXRNNUNONPQRSMNWD]E%U]SLRHGOUSXU!S^B

NRU:SLRPNW[U9(,+[U99>_>3ZU9$(B9$)%U

D,$EUU-GANHU.[U7SRXONRU :[U2OQ@LNWU-[U NQU G,%U IJQ@JL?BWLO\@LRU

$'<

! !



! " #

!"#$

!

%&''()*(+,-)((,.&)%/0,0&0/'1%(+,(2(.')/3(,(4&5*0(3,6*'7,

8&)*/1+,(2(.')/29'(+:;<=,;/1)0&2,/-,>/6(),?/1).(+@,!AB!C,

!#DEFGH,!DFI!JK=,

:B$<,,L7/1,M,NCON&0P,QC,R*,>C,(',&B=,S,-2(4*%2(,0&0/+')1.'1)(3,

+12T71)I.&)%/0, 0&0/'1%(, .&'7/3(, 6*'7, 7*P7, )&'(, T()-/)I

5&0.(,-/),R*I?,%&''()*(+:;<=,U0()P9,V,U08*)/05(0'&2,?.*I

(0.(C,!AB!C,WEBAGH,KFABIKFAX=

:BK<,,L7&/,YC,Z*5,M,?C,S70,[,;C,(',&#=,U--(.',/-,T)(T&)&'*/0,

T&)&5('()+,/-,+12-1),.&'7/3(+,/0,(2(.')/.7(5*.&2,T)/T()I

'*(+,/-,2*'7*15,+12-1),%&''()9:;<=,;/1)0&2,/-,'7(,Z/)(&0,U2(.I

')/.7(5*.&2,?/.*('9C,!A#AC,#DEDGH,#XFI#$J=

:#F<,;*,R,NC,\&/,],]C,S2/0*,?C,(',&#=,>/)/1+,.&)%/0,0&0/-*%()I

+12-1), ./5T/+*'(, (2(.')/3(+, -/), 2*'7*15^+12-1)O .(22+ :;<=O

U0()P9OVOU08*)/05(0'&2O?.*(0.(CO!A##COJE#!GHOWAWDIWAWF=

:!A<OO_1P(O\CO`&51)&OaCO]&0&b/O`CO('O&#=O[*P7I)&'(O.7&)P(^

3*+.7&)P(OT)/T()'*(+O/-OR*I*/0O%&''()9O1+*0PO.&)%/0I./&'I

(3O./5T/+*'(+O /-O P)&T7*'(+CO 8&T/)O P)/60O .&)%/0O -*%()+O

&03O.&)%/0O0&0/7/)0+:;<=O;/1)0&2O/-O>/6()O?/1).(+CO!A#JCO

!XXE#AGHOJ$#IJ$J=

:!#<OOZ&6&b1%/O]CO`&b(3&O_CO_&5&5/'/OcCO('O&#=O[*P7O.&I

T&.*'9O.&)%/0O&0/3(O-/)O3)9OT/295()O 2*'7*15I*/0O%&''()I

*(+:;<=O;/1)0&2O/-O>/6()O?/1).(+CO!A#DCO!!WHO#K$I#F#=

:!!<OON&0PO[ORCO_&0PO_CO;/+71&O`O\CO('O&#=Od)&T7(0(I6)&TT(3O

+12-1)O T&)'*.2(+O &+O &O )(.7&)P(&%2(O 2*'7*15I+12-1)O %&''()9O

.&'7/3(O5&'()*&2O6*'7O7*P7O.&T&.*'9O&03O.9.2*0PO+'&%*2*I

'9:;<=Oa&0/OR(''()+CO!A##CO##E$GHO!XJJI!XJ$=

:!D<OO[1&0PO;OeCOL7&0POeCOL7&0PO?O]CO('O&#=OS2*P0(3O+12-1)I

./&'(3O .&)%/0O 0&0/'1%(+O 6*'7O &O T/29('792(0(O P29./2O

%&))*()O&'O/0(O(03O-/)O1+(O&+O&O7*P7O(--*.*(0.9O+12-1)O.&'7I

/3(:;<=Of&)%/0CO!"BDCOWKHOFFIB"X=

:!J<OON1OQCOf7(0O;COf7(0O\CO('O&B=O?12-1)^T/29'7*/T7(0(O6*'7O&O

./)(^+7(22O+')1.'1)(HO?90'7(+*+O&03O(2(.')/.7(5*.&2OT)/TI

()'*(+O/-O'7(O.&'7/3(O-/)O)(.7&)P(&%2(O2*'7*15O%&''()*(+:;<=O

;/1)0&2O/-O>79+*.&2Of7(5*+')9OfCO!"BBCOBBWEBDGHX"W$I

X"XD=

:!W<OO_*0O ROfCON&0PO ;O RCO_&0PO ;CO ('O &B=O SO 0/8(2O T9)/29g(3O

T/29&.)92/0*')*2(I+12-1)h]Nfa` O ./5T/+*'( O .&'7/3(

5&'()*&2O -/)O7*P7I)&'(O )(.7&)P(&%2(O 2*'7*15^+12-1)O%&''()I

*(+:;<=O;/1)0&2O/-O]&'()*&2+Of7(5*+')9CO!"BBOCO!BEBFGOHOXK"$I

XKB"=O

:!X<OOR*ONCOL7&0POeCOL7(0POdCO('O&B=Oi03()+'&03*0PO'7(O)/2(O/-O

3*--()(0'O ./031.'*8(O T/295()+O *0O *5T)/8*0PO '7(O 0&0/+I

')1.'1)(3O+12-1)O.&'7/3(OT()-/)5&0.(:;<=Oa&0/OR(''()+CO

!"BDCOBDEBBGCOWWDJIWWJ"=

!""#$% &" '!( )&*%+,- &, '.&/0.%+01 &" 2+%3+45!647"4. 8*%%0.9

)*%3&:0 ;*%0.+*7 )&,%*+,+,- )*.<&, =+<0. )&,:4$%+>0 ?-0,%

`SaO;*(I.7(0PCO`jSaO_&0I7/0P

k

COL[SadOY1(Il10COQSaOZ&*I2(

E!"#"$ %$& '()*+#"*+& *, -+.#/01!2/*+.#/01 3*45*60"$7 3*88$.$ *, 9("$+0(86 !10$/1$ (/: ;/.0/$$+0/.7

<$0=0/. >/0?$+60"& *, 3@$401(8 A$1@/*8*.&7 <$0=0/. B"""!FCO3@0/(G

?<1%.*$%@

`7(O./5T/+*'(O5&'()*&2+O./0'&*0(3O7*P7O5/3121+O.&)%/0O-*%()OE[]fQGO6()(O+1..(++-1229OT)(T&)(3O%9O(5T2/9*0PO&O%&22I

5*22*0POT)/.(++O%&+(3O/0O'7(O./&'*0PO')(&'5(0'O/-OT/29('792(0(OP29./2OE>UdGCO&03O'7(*)O+')1.'1)(+O&03O5/)T7/2/P*(+O6()(O.7&)&.'()I

*g(3O%9O+.&00*0PO(2(.')/0O5*.)/+./T9OE?U]GCOYI)&9OT/63()O3*--)&.'*/0OEY\MGCO&03OYI)&9OT7/'/(2(.')/0O+T(.')/+./T9OEY>?GO'(.7I

0*m1(+=O`7(O*0-21(0.(+O/-O>UdO./0'(0'O/0O+12-1)O.&'7/3(O.&T&.*'9CO.9.2(O+'&%*2*'9O&03O)&'(OT()-/)5&0.(O6()(O+9+'(5&'*.&229O+'13*(3=O

j'O6&+O-/103O'7&'O%9O'7(OT)(I./&'*0PO/-O>UdCO'7(O.&'7/3(O(47*%*'(3O'7(O7*P7O*0*'*&2O3*+.7&)P(O+T(.*-*.O.&T&.*'9O/-OBDB!=WO5S7

!

P

IB

O&'O&O

.1))(0'O)&'(O/-O"=!fCO&03O'7(O)(8()+*%2(O3*+.7&)P(O.&T&.*'9O/-OXW"O5S7

!

P

IB

O6&+O/%'&*0(3O&-'()OW"O.9.2(+O&'O&O.1))(0'O )&'(O/-O!""O

5S

!

P

IB

CO+7/6*0PO'7(O)(5&)b&%29O*5T)/8(3O.9.2*0PO+'&%*2*'9=O

A09 B&.:1@

2*'7*15I+12-1)O%&''()9nO+12-1)O.&'7/3(nO7*P7O5/3121+O.&)%/0O-*%()nO./&'(3nOT/29('792(0(OP29./2

XXA

! !


	Effect of PEG-Coating on Properties of Lithium-Sulfur Battery Cathode Material Containing Carbon Fiber Conductive Agent
	Recommended Citation

	tmp.1678199043.pdf.cFDNR

