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Abstract : To electropolymerize polypyrrole(ppy) film modified with fullerene iduit]) the cell, Au/5 mM pyrrole,
1 mM fullerene, 0.1 M TBABE, CH,CI,/Pt, was employed to prepare the wafer-like type of electrodéutipy(
ppy(ull’)...
QCA)/ppyfull’), 0.01 M metal ion(aq.)/Pt. The depositing rate constant of each ion*foN&i K", R andCs',
determined from the first order equation was X@0% 3.13x 10", 1.38x10° 2.71x< 10" and 2.98<10%? mol-s?

electrodes. They were applied to deposit alkali metal ions with the cell of Au(quartz crystal analyzer;

respectively. The calculated stoichiometry of the ions determined by quartz crystal microbalance(QCM) at the electrodes

was LiCgp, NayCso, KsCso, RBICeo and CgCqo respectively.

Key words: Fullerene, Ppy, Electropolymerization, Deposition of metal ions.

1.M E

7185} Wk AT RAAR ok ¥ 7Y A
A #pelrt, TEee goo] WE o Hn 1Y) ofF
Foht B 39 vld Wstel wek whgo] A L 0
=t} webx] Aol wsAlS A-E] 2-d= Blo]
7<47]§}61—H}—4 o] =931 Hio] =}, x47]§}6} AP =

USRS S 7] OIF 39 VEE aAgoR
}yﬂ z718)8 Hl-g-44L- zzétﬂ- 4 9= l_E'_;é% ;l——y oh;], =

”“—’F”P—J‘ﬁ ﬂﬁ,v@x}ﬁ‘r-ﬂ%

el SN Sl ASE 55 2 Sl ol F e
=-(polymer modified electrode: PME) Z]u}e] —CHA]

3 AN G 9 S B e

Qo Z%Z]Jl—x]q— o|AAR 2] eZAlRE Fgo] /15

21 §-840] ofF AT 1D

}

Az

m{o m{m
>1\‘ Y
om KT

[l

],_

0

TE-mail: chask@kyungnam.ac.kr

PMES] 2|2 FollM & JiAHppyje d=de] Sl 7]
s}y Ftol ﬁo}é}ﬁ, = A 35t 953k, A 2E
Bullell A PR AE 2o Sl ASAREA Bl A7
3 Qekd® 53] F3 Al =aEE o]2Felu AP Al
Z1ell w2} A te] ek A GRS e

E2]9S 19884 Kroto2} Smallys- il 2Jsle] WAE o]F
Kratschme&'24] 2Jsle] o S-gdo] 7hssloifich o= %
o Rizsld 471e] 348 LolERs W) 2ARAE HaL®
Awgagatel] cees 3FsIdS W X*CCA 7k 7P
RO I a e e B e e N e iy
Holed ez HxjRlslE] =2, ﬁHJ zAdz a3t
spe] goles **@ﬁ_i(selectlvely)*g/ﬂ/\] 47} k10

B a7olMe BRy oo =39 ppyd]hs [7131shy
o7 5 Al FH WSS AL ¢3S -0.5V~-0.9
Vel Hbefella] Bl Eefdl Sol(full ) ndele] &
Hedlo® =215 Gr/ppy(ful)¥e] A= AREIH.em, o] A
ol A7k 54 AT &, 9% e (quartz



10 J. Korean Electrochem. Soc., Vol. 7, No. 1, 2004

crystal analyzer;, QCAF ARFE3l ppy] S5, 319 full
o] & 2El W 559 I3 S5 9 1 de] 2Asrt
2.4 #H

71719} Alek. #7138kt e EG & G 273A potentiostat/
galvanostat] 270/2504ZEOIE A5l it 2k
4AFH (cyclic voltammetry: CV- 50 mVs'e] FAREEZ
A3ke 7= (AGIAGCICT) Zglel tiale] Z-gadnt. 2=t
< 0.1mmT S AR BEoF Vgl & K
ZJ7o] 0.2~05mn®] & FEWYolE e F o) dF
freldel Addst & o] BEO=E vidsle Y St olF
AlES}l tloloL= Z(Struers, Denmark; M) ¢An}aled
#Ho| AE W 2EE 3 & 1.0M GgAolx 718t
sk AdS sl] AEet A=2 AEsITh. 29 (graphite:
Gr=r2 X50] 3.01 mnRl B8 7199 HZE FH| 4%
T 5 Yzelal olE dnpsle] EHo| AE W 2TE 3 &
20 AlFsElaL o)F A Aub=e] AlRtel] ARSI
A AlellE Helol2 = = (Struers, Denmark; im)e=2 ¢4
ulgk & ol EY B2 aeal 250 AlEE A3t X-Y7IE
A= Philips(model 8043)1%-3- AFE319Jtt. Fullerene(Aldrich,
Coor HlA B3lAAH HFeA ATfsie] AdS AAS the
fohs =4 AFul(Sigma, WN-3EH O E n-hexan& ©]&
sl BalAZl & Al AAHER o o)Zs AFEBAR &
AN S 13F 573 A Millipore Mili QA12=5]
o2 AR I £ S-S AT o EUEE (BDH,
Hiper solv., England} 4A ExRZ SE7 A4S 3 ¢ o]
el A glo] A8tttk I (Aldrichye- SBhEFo R
AxSIL W T Ftetol| A HEEFRAITE CHCl(Merckye
0.3 nmEAHAR S AASIL 1 opde] FAE glo] A

3kt AR A3 A2 tetra-n-butyl ammonium tetrafluoroborate

(TBABF,, Fluka)= ethyl acetatg& 33| A|-Z243 5 90PCol|A]
T2RFERE RISl A xSkl ofF vAAolH| BRAs
o T BE A9k 538 O olde AA §lo] AHEslA

o} ACY 23 (electrochemical impedance spectroscopy:

EIS)S A= A4F EG & G model 5210 lock-
in X719} 276 interfack AHEsk EISHES 100 kHz of|A]
10 mH2] T3k LjellA eairt. o] o) wHHE-2 HPH
el ke 3.0 mvHch

ful' o5 $28 ppyel 5. £ £57 w21 F ey
TEE Zror HETUt T2 tFA] ppy IehE A7) 98|
AR ZEAS TBABF,Z 3Kdtt. TBA* 9] Aol <)
F&olea) g fullerened] W= Sojzt 4 gloms o)
519t o ppyRhe U7 W= ARl AREE A9 §
Bl= working electrode/0.01 M pyrrole, 0.1 M TBABF
CH,Cl/Pte]™ 0.8 Vo] LAHeA F8IAT) full o]0
Z 219 Grippy,fulfd=2] #)2F Aloi= 53 9] X
J FHAL 1mM =52 s HPHYIS 0.9V~-0.8VE
sl CVE geton, 3t IEA}; muke] ¢k CVEIFE
243

Aol QolelFsolee] . Au(QCA)ppy(fulh)Eel
A=S 22 0.01M LiCl, NaCl, KCI, RbCI'Z CsCl &4}
of MAJgt] 7} o5 EHSH] g AR el (1)l

UEpt A7 2,

Au(QCA)/ppy(full), 0.01 M metal ion(ag.)/Pt Q)

7)1 Au(QCAY= EQCMAEFE {13t & H=olt}. 7} o]
29 33 £EE vl 98l cvild} tiAPERES A
galglon AeE APAYE HAe] 49 09WwiA - 0.8V
7RAFAL FAke] ASole -0.5 WA -0.9 V7RI He)x |zt
< 60041t} Eejdle] e B F450l2E58 AA
Yated FEo)e0] FHE Au(QCA)ppy(full:M*)Ee] H5S
BollA 102 B¢t 9 A1RS 3t

3. &3 3 pE

3.1. c\En
Fig. 10 UEP CViz 30705 2ol ppy(fullys #1718kt
Hoz 38l #S vehd Aoltt. 0.18 Wil 2138} vk o

/ )
/ // D
i /
/ ’ 1 imA
{ /
|
! v
I
08 0.4 0 04 08

V. vs Ag/AgCl

Fig. 1. (A); Cyclic voltammograms for ppy(full) polymerization on
Gr at the cell type of Gr/5mM pyrrole, 1 mM fullerene, 0.1 M
TBABF,/CH.CI,/Pt, (B); ppy deposited by C&: Gr/ppy(Cs*), (C); ppy
modified with full :Gr/ppy(full ) and (D); electrode(C) deposited by
Cs": Gr/ppy(full Cs")electrode in 0.1 M TBABR/CH,Cl,, electrode
area = 9.6x 102 cn?.
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Fig. 2. Frequency-potential curves of electropolymerization of ppy
(A) and ppy(full") on Au(QCA) (B) in 0.1 M TBABF4/CHCl,.and f°
was 8,855,000 and 8,825,000 Hz, respectively.
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o] AXsvE 47 (5.650.2)X10°M &} (4.5£0.2)X10%M
o]Sict.

Aote] Fgolee]l EF. Au(QCA)ppy(fulde] A=oz
Li*, Na, K, Rb" ¥ Cs o9 ZZFAAFS Yeplle
EQCMZA} 22t Fig. 3% Fig. #)t}. Fig. 3A% Fig. 3B=
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Fig. 3. (A); Cs™ at f°= 8,865,000 Hz and (B); Rbat f° = 8,860,000 Hz
were compared with cyclic voltammetry (a) and chronoampero-
metry (b) respectively in 0.01 M metallic ag. solution.
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Fig. 4. Frequency-potential curves of the depositing of alkali metal
ions at Au/ppy(full’) electrode for (A); K* at f°= 8,847,000 Hz, (B);
Na* at f°=8,867,000 Hz, (C); Li at f°=8,860,000 Hz with cyclic
voltammetry

Table 1. Frequency and mass changes for the deposition of metallic
ions at Au/ppy(full"M+) types of electrodes.

AF(Hz)  Am( X 10°mol.) Inferred
Electrode Type —
Stoichiometry

Aulppy(full'Li*) 83 3.28 L Ceo
Au/ppy(full' Na*) 152 1.80 Na Ceo
Au/ppy(full'K*) 176 1.23 K Ceo
Au/ppy(full'Rb") 149 0.48 RB Ceo
Au/ppy(fullCs") 152 0.31 CsCeqo

o] full” FloJA] Well F<olee] LHHEEA WA=}
A S7ksivaL v
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Fig. 5. Admittance plots of Au(QCA)/ppy(full); (A) and Cs' ion
deposited electrode into(A); (B) electrode in 0.1 M TBABFCHCl,.
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