el
2006 £ 9 A

[ - No.6

ACTA POLYMERICA SINICA Sep., 2006

R15-“SEEMB_RERMERMBTR"

wER X #7

B & HdEZ

EoH

(AEARFAZSHTITEFRENAMER LR 100871)

W E RALFELAFTESHTELS-ZHERM(PDAAQ AT - RERM MHILIKIEHEL ST
W, ERNEF TR RER T o, EEERN 89’ g ABFO08S em 'R FEERER
HEEAMERER  BAeZIEEN EA - RKELBERMEFRN  BEAYER SR TREA Y
LR EAEReEREEN, BERFEEIREN PDAAQ WEER BRI~ LB, 7w i
KZWHE—ARET REEARESMEADRMEANEL, LTRED, £ L(CFK50,),N/PC + DGDM BB+,
HETHEHH PDAAQ WE VR R AT 221 mAh-g ', 2T 40 REKRBEF . FRREFE N 0%, BHLE

LS-“REEMRABAMFRES .
FWE E15REEE, EfR, 4R

BAZETRFNRESUHBHIFREDE+5
38 , 76 LI B T o 1O AR (b s IR T E
REIFEMER " HEEANIEE TR
MRHFEA A EEAT _KE BB AEEE
B - REREAY - ZEEAREREEN
SALT FR R AR RN
HMIERMHNFRBEZXE HR . BTHRTR
REEYRBAFREIZHINALATNBR-E
BRIBEMS. FHBEFRENEWNI ALY
BR,MBREEENRRIY X EERTEE
R SR L, DA T 6 3 -6 o v AR B L 7E A 2 L R 8
R i TN Ay A b - 3 Y (g
FAEETFFEENE A ALERENES WA
FAFH e M IE &A™ LA —
H# .

e S FEER NS SR
—HEEH) E AR AT EFEZRENA
TZRERM, AMMRAE T BEREENHE
RUBRREAAEEET EBERARTRAR
AR R 1-E & MR (PAAQ) IEHR A
B ELREMLE, A LAR TR LS-ZEE
B (PDAAQ) IE R A1 4}, SREEIE BT PDAAQ 1N —
WHEAMIERME, RAERTER, ETHER
¥ 2 AL, B A TR KRBT I O (800 b A AR

1 XRHH

1.1 PDAAQ KOH &%

BRI BREREERN 1,5-—HE
B R (DAAQ) . B M B (1 mol/L) B 3 E AL & (H
KW ) B R RAHH B0 3 PR F Z B85 3 P IR
FHSNEREEMERRAGBEAKER. B4
BN, ESEP. B[ CHRETHIT 20 G
BERAUE, 28 EMIE . LB FRER.80C
HAETH 24 h ER AR PDAAQ IERH K.
1.2 YR FEEERR

% Fl KBr [k i+ #9707 & , & A BIO-RAD FTS3000
B 4T 4 e i W 2 (Y X PDAAQ 4T B B B 45+ 4
. 7 A KYKY-2800 B 7 B & (b EHH
2 B db s B AR B A A0 ) X B B O B 4R
HEAT A3 BT . SX-1934 BB 7 3 PO R 40 0 R 4 3 A
F il R B A YK T 2 PDAAQ # B R R
< it % E MALVERN (X252 H R Bl A8
MASTERSIZER2000 ) 3 ¢ 7 B ) i 13 3] i 75 20 .
BLERMRFRF dos (BN T BB A BOR
BRESBSERMNS0%, B) 50% BRREZNFI
). PDAAQ M)t % 1@ #H 1 32 E QUANTA
CHROME 7% 7 4 7 ¥y CHEMBET-3000 R ik #: 1k 2
8% B 3 S0 00 5
1.3 HLFiEaEa

FEFR AR 22 Wi B SOLARTRON1470-BATTERY

* 2005-04-14 B F% , 2005-06-10 B ; += TR R A ,E-mail: qilu @ pku. edu. cn



796 = 4 F = &

2006 4

TEST UNIT Hifk 2% T /B ok 52 . Fe BB iR
MACCOR 2300 & d3 #3138 4 b #47 . THEsR Kk
~75% PDAAQ. 15% Z R B M 10% B W H Z %
(PTFE) ETFHEERE, k5SS ARk A& R
8, F 1 mol/L By Li(CF,S0, ), N/PCOFRARBRMR 1,
2-PIMER) + DGDM(Z—HEE _H &) (KB 1:1)
RARBEAR, EFEMP (RS KN MB-150B-G) 3
ERmMAEmHFTER. SR EE 0.06 mA-
em ™’  FEHMHPEIR 40 K, BE 1.5~3.5V.

2 GREIT®

A BLH) PDAAQ #1507 & B Kk ok , 72
HEHAENBARTABR, ST BEPHREBRER
ECRALAEEN AN K S FEW#ETS
L RS RIE 1 s, B P 3324.24.3317.92,
1613.43.1545.01,1491.89,1272.53,1121.58 em™’
LA BT AR R R, B4 B B E A
KBRS .

Transmiitance (%)

300 B0 W00 00 600
‘Wavenumber (cm™)

Fig. 1 The IR spectrum of PDAAQ
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Table 1 Main IR peaks of PDAAQ and its possible assignments

IR peaks(em™!) Possible assignments

3424.24 3317.92
1613.43
1545.01
1491.89
1272.53
1121.58

808.75 770.52 709.70

N—H stretch
C=—0 (quinone)
C==N stretch
N—H deformation
C—N stretch
Cl0, - (dopant anion)
C—H out-of-plane bending vibration
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Fig.2 The SEM picture of PDAAQ
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Fig. 3 The cyclic voltammogram of PDAAQ
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Fig.4  The doping-dedoping reaction of polyaniline skeleton in
PDAAQ

Fig. 5 The electrochemical redox reaction of quinone group in PDAAQ
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Fig.6 The first charging-discharging curve of PDAAQ
with 1 mol/L Li{ CF;S0; };N/PC-DGDM electrolyte
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Fig.7 The eycling performance of PDAAQ
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POLY(1,5-DIAMINOANTHRAQUINONE) AS CATHODE MATERIAL
IN RECHARGEABLE LITHIUM BATTERIES

XU Guoxiang, QI Lu, WEN Lei, LIU Guoqiang, CI Yunxiang
{ Department of Applied Chemistry , College of Chemistry and Molecular Engineering, Peking University, Beffing 100871)

Abstract Poly(1,5-diaminoanthraquinone) (PDAAQ) was synthesized by a chemical oxidation method and used
as cathode material in rechargeable lithium batteries. IR spectrum confirms its molecular constitute. Experiment
results show that the particle size d, 5 is 7.9 um and PDAAQ has the specific surface area of 8.9 m*+g™ ", also its

1

conductivity is 0.8 Seem”™ . All of these properties satisfy the requirement of being used as cathode material. When
used in rechargeable lithium batteries, the capacity and cycle performance are contributed by the cooperating effect
of the quinone group and polyaniline skeleton, which is proved trough the charge-discharge experiment. It is found
that in Li ( CF,S0, },N/PC-DGDM electrolyte system PDAAQ’ s first discharge capacity is 221 mAh - g™’ which
reduces to 177 mAh+g™' with 80% capacity retention after 40 cycles. Therefore PDAAQ is a very promising cathode
material for rechargeable lithium batteries.

Key words Poly(1,5-diaminoanthraquinone ), Cathode, Lithium batteries



