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Influence of a Kind of Polyanion to Hybrid Bilayer Membranes
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Abstract Hybrid bilayer membrane consisting of self — assembled alkanethiol and lipid monolayer on gold
electrode was fabricated by the paint — freeze method. The interaction of a kind of polyanion, K;Fe** P,W,,-
OgH: with such hilayer membrane was investigated by cyclic voltammetry and ac impedance. The hybrid
bilayer membrane on the gold electrode showed remarkable insulating property, however, the property was
lessened 10 some extem afier interaction with the polyanion. It was found the process was imeversible. It is
presumed that the interaction between the polyanion and lipid is an interaction of K;Fe®* P, W,;04H; with the
polar head group of PC, which lessens the interaction among PC polar head groups. The resulting molecular
arrangement becomes looser, even some pores are produced.
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HMYEEI B R. BHRREMTEHEREAE
Autolab PGSTA30{ Eco Chemie B.V. Utrecht, # 2% ) -
#HE5 A AR ESTHEK Y FRA (Frequency Response
Analysis system software) 747 BELET 4> ¥ . B 31 W %€ &
A EREEMAEE Y S oV, M BMEXRE 0.0
~ 100 000 Hz, T fF e [E & & % A FF B & (i (260
mV), BTN 1.0 mmol L~ '[Fe(CN)e * =, &
FEME SN 0.1 mol-L-! KCl.

EET 4 BB 1 — dodecanethiol ( DDM ) 98,
PENSEE AR 8K phosphatidylcholine ( PC)99% , ¥ My F %
B Sigma 24 F . E R n — decane 99.5% , 8 T b %
ﬁf?ﬁj—‘r%gﬁ K?FES*Pzwl‘?Dﬁszs Ehzflg;&i‘ﬂf
I 14]E . e RS R, SR AR ES
LARBFPHRBMEE , FL Millipore Q KBRS
(£ E Millipore 2+ 7] ) 2b BT 3 (18.2 MQ-cm) .
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Fig.1 Cyclic voltammograms of the gold electrode in 1.0
o' L™ ! 1,90, schation with scan rate of 100 V-5~
{a) bare gold electrode; (b) DDM monolaver on gold slectrode
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Fig.2 Cyclic voltammograms of the gold electrode in 0.1
mol 1.~ ! KCl solution with 1,0 mmol*L~"
K¢ CN )/ Ky (CN)g at 20 mVea~?!
{a) bare gold electrode: (h) DDM mondlayer on
gold electrode; {e) HBM on gold electrode
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B3 HiEH AR RHTUR e & 8 iR 28
LB Niquist BB
0.1 mol*L" " KCI S5 1.0 mmol+L-! K[ Fe{ CN),)

1 K [Fe( CN)e ], L FEPIMTIE 9 5 mV, 0 ISR 5 1
0.01 ~ 100 000 Hz, T fE e FE {4 % I FF B ot {iZ ( 260 V) ;
(a) DDM B ;(b) HMB B (o), {d), ()TN
0.2 mgeml~! K;Fe’* P, W, 00H, 52 ERRIER
60 min,2 min,30 min 549 HBM B
Fig.3 Niquist impendance plots for monolayer and hybrid
bilayer in 0.1 mol*L.™! KCl solution with
1.0 mmol- L™ Ky (CN) /K  (CNJs
dc potential; open circuit potential E°; ac anmplitude-

S mV¥; kequency range; 0.01 ~ 100 000 Hz; {a} DDM monolayer on
gold electrode; (b) HEM on gold electrode; (c), (d}, (e)
representing 60 min, 2 min, 30 min period of HEM on gold
electrode afiar interaction with 0, 2 mg=ml ™
KsFe’* PaW,00H, , respectively
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LB ), IR HBM #8 b s o 0 B 1 Im , 53013 A B %
FE S F[Fe(CN) 7 Mo BB FE AR T . i it
A HA R (B 3¢) iR T 3% — A, Niquist 5
R B EBH TIFE . i AL 2 i B R 0 & ek
BFERBRMES 2 RGREAENDE. 521k
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Fig.4 Cyclic voliammogram of HBM on gold electrode in 0.1
mot* L~ KC solution with 1.Q mmel-L-!

K3 { CN)6/Eq{CN)s at 20 mV>s ™!
{2} FBM on gold electrode; {b) HEM on gold elsctrode
after intezaction with 0,1 mg=ml ™'
KFe" ByWyOptl; () HEM on god
electrode after interaction with 0.2 mg-nil. ™! K;Fe’ ¥ B W, 0pl,

Ph ESR s R LR K Fe PBW,0ut 5
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KFe B Wp0pH, B—FKEAEZR, REREE
BIESRARCER#E AR, & E LR RKE
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EIHEP S g X R RR & —
LA, B R R B 2w A K, Hk
IRREMARANEAERSHEFARS BERS
M5 B 1)) e R A PTal p p 55 3R, AT AT Lk 2
—HHEMEEREATRIGRE, THRELRS &
IRESREMERERZ2ER. AREERLEAAR
AR ILE . FH (Fe(CN) - B x &R
BEmE, E-CRELLEATHMEEAEH.
Suwalsky B BI R T G M=Z=Z M B LB
{aluminum acetylacetonate ) 55 41 i B0 {5 A£ AR [R] ) 48
Y. BNEDR P M= 2B B b iE 540 juis
FIBEIER L LA, WERMEHR ERRECRH
Rl R S . T O 2 A OB A AR T 4
EMABBE. NREXH ARSI AESEN, B
AT R AR SARERABISHHEEREA. (a)
HEMARSREMEEONEAENRE, EES
FI=% NELEHELEMEE, RESNIBLRES
AEAEE L BN SRR A B B ()RS o« M
RERATaARmERE, ~+AERXNEH,
B T, B S 4L 40 B 2R R — R0 20 g i g
EHRERRE. O NELAILR, SREA SRS,
BAPHAMNIET, KT R MM L2y —
Mg FREZRS L BEHEE Henfs, &t
THHREZBRATEHYERERERLMN . BITHT
{ERIRIT 8, BA BHENART LR FELLER
F R RET Ak,
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