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Abstract:
(PEDOT) was reported toward the redox reaction of 2,5-dimercapto-1,3,4-thiadiazole (DMcT) as a promising cathode

High electrocatalytic activity of an electropolymerized film of poly (3,4-ethylenedioxythiophene)

material for the lithium ion battery. Electrochemical performance of DMcT was improved by adding an appropriate
quantity of PEDOT. Cyclic voltammetry showed improved electrochemical performance of DMcT on PEDOT-coated
Pt electrode, indicating accelerated redox kinetics. Moreover, charge-discharge tests exhibited higher discharge
capacity and slower capacity fading of the PEDOT-doped DMcT composite cathode compared with pure DMcT.
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AHL ALY, W 2,5- T Fi 1,348 ke
(DMCcT, structure 1)[HA Wk, 7] LITE A L2 R

B A (1070 Ah-kg™), (HAE SR A F T DMcT
AR AR I S N E ARG | L R A2 0, TR I A

AR JE R R AR I R A R 5 HA e
B TR M IE M A RE, A LiCoO, LiNiO,
LiMn,O, ZE A1 H, DMcT H A & U 1) #4Ea 2 : fag

*Corresponding author. Email: qilu@pku.edu.cn; Tel: +8610-62755290.

kAR Z BHIEE X DMcT AT T R BRESE, JCH
Je X DMcT HYHEAL vE 21T T IR A RIBTSE. W i
H, FHUERSY W Pan PPy S5, VE N HLAE LR AT L)

TG FEFL AT HRER 150 14 7K il BB RS 7 1l AR IR IR B 5T (2004BA602B-02) 4% B 351 H
© Editorial office of Acta Physico-Chimica Sinica



52 Acta Phys. -Chim. Sin. 2007

2 E DMCT 9 AL I J S 3k 2R 5 4 Visco ™Vl
Oyama"3§:4iz i, PAn 4 H Ak 1) 7] LA ek 3% DMcT
FEZR T WAL g N Bl ) 24 i FE . Park %V—”m
B HiiE, DMcT B il IR R0 Ll B4 A
8¢ Pd 9K R AR 24 & AR R R AW, ?’fe
3,4- 2 ¥ — 4 ¥EWy (PEDOT, structure 2) H. A4 K 411
WA e M, e B AR IR N L R RN 1y
[T 5 TR, R H X A28 1-100 S-cm™; H
PEDOT e SRR e, LB E 120 TR HA SR

AELREE 1000 h9, e AME S L F- b4, 3- 4-f7 11
%%&%Wﬁ%, RERE B ISR EWERHHE TR
I ARG R N AN R A R AR RN, SRR A
AL B RS PR,

HT UL EEK, ASCH5E T PEDOT % DMcT
AL I R LA RE. SRR *%%@Eﬂ%, 1R

PN U

structure 1 structure 2

H, 5 & W WE 53 B 41T A2 ) PEDOT, 1£ DMcT A Ak ik
Jr RO A R R T R AT FL AR PR B

1 SEIeEpsy

1.1 X #

34- A BEWNEDOT)IA H Fluka 28, 43
Mragik ), H#f R ; DMcT 3 B Aldrich {2755
ONHE], SRl ] THEAE C B EL 1) F 45 S
A FCRA R R oK HABR Y R 40
afi, AL
1.2 [REBRAIHI&

PEDOT 7£ 0.5 mol -L~' EDOT #1 0.1 mol -L™"'
LiClO, /Y Z i (AN)TR & W vh 18 F R HL SR G4l

R0 A R 1.8 V, XTHLE R Pt HL R, Pt -
il AT SEH 600 B 4R AUTEE, 31/ ALO; ¥
P A T, SR A TV R ST = 4l N, 20 min B2
AR KT RENRE YL, %Tﬁgmﬁﬂﬂ%ﬁm
T 445 3] T 75 Z %) PEDOT. R 5% — & & 11
PEDOT % T N,N- " F JE it % Jo il (NMP){%H&EPET
A2, V2 Pe HAR s #4U%A PEDOT 1 Pt
WHAE FL25 H 24 CF T4, §il15 Fr 75 219 PEDOT
JEE LA .

1.3 fEIMAREH

# 0.1 mol LiClO, A Z 1 L 1 Z i (AN) HH i
il B EEL AR, ) RV P I 0.5 mol B DMcT, H
FEERCAE 1 FH AT A = 4 N, BR A 20 min. 4351 L)L Pt Al
PEDOT LA Ry TAEHL AR, XTHLACh P J, i
HI5EH 600 H &IV ACHT S, S8 )5 F A AL A5k it
T s S A Ag/AgCl LI . 78 IR &
(CV) <k i35+ (AUTOLAB-PGSTAT30, Switzerland
Metrohm Ltd.) 8 HL A7 A 22, $9 4533 2k 20 .40
60.80.100 mV +s™; $# X [8] }y-0.8-0.8 V.
1.4 BilAH &S

FEHCHLSEEGAE 20 T .1 mol L™ LiCl0O,. k& 2
TR (EC)/Bk 2 — £ Fig (DEC) (R FRLE 1:1) HL fiff g
YE17. % DMcT . 5 DMcT 5 PEDOT MRS WA T
NMP il AR S, 2w R ) Py B AE
Hasd 80 CF T4, & il £ DMcT Hl DMcT/
PEDOT & & ¥iEH . PEDOT 7 DMcT/PEDOT &
BRI &7 2% (w). BERAR 2R 40 wm, 2 E R
1.4 g-em™. Fr J DA AR R TAE AR, B8] RS XT e
RN LR, 20 26 B0 3. Herh DMT Ha AR
(9 e, T 4945 X ] 4 2.4—-4.0 V, DMcT/PEDOT & &
YIRS R %) FE R X B 2.5-4.5 V. 7EHL % B
9 0.2 mA-em™ #HAT AL S5, (Fi T PEDOT BN
AL T DMCT R0 LR, 50 R 7 A8 W 4 4
FHL, JFR T 4 X )

2 HBRE5ITR

K 1a A5 TAEEBAE 0.5 mol -L™ DMcT+0.1
mol L™ LiClO, [ AN ¥ W& o AS [A] 45 5 3 2 F 19
CV k. tHIE PR, B3 A 20 mV-s™ B, %A
A3 T X5 o7 F HL A2 4331 R 0.36 F1-0.49 V(vs Ag/
AgCl), A0 X 7 9 06 HE 3 43 551 R 0.35 F1-1.26 mA -
em M H, FALS I A A g ) BE 5 i Ak iR AR
B, AR, b2 IR, i
b (LT NERGN VR <y N = R A B 1Y S P TR U L LN

DMCcT [ HL A2 [ v DL Scheme 1. 3£ )5t fir“ pUR =
BE W ALY DMCT, 2x iR 58 % B 1 £h B {4k
DMcT?, %Lﬂzfif“ Ui EPU"JE%‘)?%AEE% itk

PSS jL e
AN

Scheme 1



Supp. TRARAESE I 3,4- 4% T AR MEM X B B TR HT IEAR MR 2,5- T 51,341 T Y e A A e ot 53
2.0} scanrate (mV-s™) a 7 b b
5 [
3 L
s
< T
E =z af
—y
_3 L
-5k
7k s
35 1 1 ( 1 1 1 1 ( 1 -9 ( 1 1 ) 1 1 1 1 1
-1000-800 -600 -400 -200 O 200 400 600 800 1000 -1000-800-600-400-200 0 200 400 600 800 1000
VIimV (s Ag/ Ag) VimV (s Ag/ Ag)
E1 AEFEHEZRTHCV %
Fig.1 CV curves at different scan rates
a) bare Pt electrode; b) PEDOT-coated film Pt electrode
Y. RIS W A B B, TR AR SRR

S50 A R PEDOT Ay A Ak 57 2l 3% DMcT
P AL 3 S5 R T, Al PEDOT RO AR AE 0.5
mol - L~ DMcT+0.1 mol-L™ LiClO, i AN ¥k A
[ 1 4 HR T ) Cvs 26 an & 1b iR, Hop
PEDOT JZ/E 210 15 um. 5 & 1a M, A LIE H
WA PEDOT HYEAHAR I R 1 347 A X FR k.
X1 B B T PEDOT N, 3% T DMcT A fbid
Jir SN B RT3 . RS TR A 238 T g g 5 0
B HE s LI 2 B, NEL 2 BT LA, SRR
PEDOT [ Pt HL#lAH L, TiRATiA PEDOT AY4ARY FHAR
VA FL G A B I 1Y), X Ui B B F PEDOT i fb 14 g
MR T DMCT 48 Ak i )5t S vy 3 2% 5 T e ] B g
DRIRE I DMCT B AL FEAIL.

ML 2 38 AT LU ), B 04 04 H 3 — L B
W AU FELJAE. B RS O 7 A X ARG I D DR,

S/ mA

]D.

A
-

e
»

e DMecT anode peak Clw‘/‘
DT Er

A "

—_—
————"

I./mA

P

—_ . O BN

ati 7 —
. peak s_e@@»-—’— .
—u— D ——

McT
_A_D/Mg@m/f‘

A
L

\%

P
S e e
a a0

T T T

o
w

20 20 60 50 100
Scan rate (mV-s™)
B 2 AEIIERRNELER KR RUE R 7RSS
R#EENXR
Fig.2 Redox peak currents and separation linear
change at different electrodes
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