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Abstract

Direct electrochemistry of bisphenol A (BPA) at the single-walled carbon nanotubes (SWNTSs)
modified glassy carbon electrode (GCE) is studied in this paper. The experimental results show
that the electrochemical behavior of BPA on carbon nanotubes modified electrode is an irreversi-
ble electrochemical oxidation process controlled by adsorption in phosphate buffer solution (pH
8.0). Under the optimised experimental conditions, the proposed biosensor exhibits a wide linear
range of 0.04 - 8 uM with a low detection limit of 23 nM. This method is simple, fast and suitable
for analysis of BPA in polycarbonate products.
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1. 518

Xy A (Bisphenol A, BPA) & —Fh BB A HLAL TERL, T8 fe i SRBRIRES S5 5k 7 S 4555 1
M B i v AR L. RS WSRO R AR [1)-[3]. IEHER, B
#H, BPA 22— EASMBEEENMEA M TIER, BASMEESEMER, B EAEN
REAL A= R e L3 RS TAUR B a1 R AR S B IR )L & 44 )L sgma s 9 B 2 (4], H AT,
WE, EE W nEREE K OB AL TER M EEEAR A BPA. KL, #A7—Fh i,
RE. @IE. dEMRT BPA IREPEAME AR B AEZEZ L. HET, CHER BPA il ik, +
BT VR[S [6] itk [7]-[10]. DeI6ER[11]-[13] BERE G e W B[ 14] [15) A BaAL 24 77 ¥E [ 16]-[18]
S AR I TR B, (AT PO HL S T A AT SIS | I S I T 4% 52 OV E

N T AR e A A ) R BORE, EAR I F AR B E A PR RR AR R AR B R . RGN
KA H 1991 FEHE I LK, BT HIGRMMAUR, myr2idbae/yam, m e E PR B A= G NS
L AR 21 25 4 B E RO AR B U B SRR 19]-[21]. BRENKAE R 73 4 HLBERR N KA (SWNTS) Al
ZEERRYKE (MWNTS) S, HETC A KT MWNT HT BPA Rl #iE[22] [23].

ARSCHEENT T SWNT MM ARSI BPA LS T73%, H4RDT T BPA TEAEM F Ak b S A3 S AH
KENIIFAT N TEEAMRALIISEIE AT, 0 SRBR R T SR Xy A AT TR, BUAS 7 4 NilE
&k

2. SEESERSY
2.1. RS

CHI660C HLfk 2 T AR S (- R ER AR AL = R RS YK E B RN T
HIAR, HA22 AN Fa R, WANH SR AR (SCE) NS L it pHS-4CT RURS SR TH( L R 2 IR
AF]): BSA224S HIF RF(FE 2 FIRM AR (AL ) A R A F]); SB-3200DTD ji A PBIm B A (T2 8 2 4E
RS A R A ] RS TR B R R WA -

SWNTs 1 F RPN K MR BR A B (BA422 1 nm), BPA T EigA TAEMAT, BLERL 0.2 mol-L?
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(K] L BERRAE TR T o NON- F 2 A (DMF) I B i 3EIA TS IR A A], HAal Ao trat bl |,
A AL A SR A S T AT

2.2. 1EImERRAIHIE

He B A (GCE) 737 KA 79 0.3 pum A10.05 pm 9 Al O A G BB T, FFAR U — R 28 1RK
To7K CEERN R ZE VK- TS 3 min ZiAy, BUHE/E=R T AR, &M B—E &1 SWNTs [# {4
JHI DMF ¥ I8 5 3 2 he WEIEIE, T 5 pL ZIOGLF SRR AR T, BT B 28 AT RI 15 A
T BB HL A (SWNTS/GCE) .

2.3. WA E

7£ 0.1 mol-L ™" Na,HPO, F11 NaH,PO, ZZ iAW (PBS) H1, AN =H WAL R, FIEHR 2EHZANE pH
B, REHER#EZET, BPAZE SWNTS/GCE b 1Ak B

2.4. SEBRHESRIZEL

K 2 il T WA OB RN & i LR AR BT AR, 29 ARIN 2 g 2 A AR T AR R, N 30 mL K7
TR, A 30 min J5 T 70°CHm#A 48 h, 1UE, WO, BB 2K, A E 100 mL fF
e

3. &R 5vHE
3.1. BPA TERRKEBIRER EMBELETH

E 1R ERRALYERDY 0.1~0.8 V B, 7E 0.1 M B 2 (pH = 8.0)Z% MA W+, 6 uM [¥] BPA 7E GCE
(#1£E b)A1 SWNTS/GCE | (#h%k o)[IfE3 A Zem . T %1, BPA fE M F ISR — e AR
it , LAV AT BRI FELRR ¥ 0.51 V 5B B RRACK BB ik 110 0.44 V, T HLAEBRYK
B b, RGN, X UL T RGBS U AT BPA G BT (I HL AR F o X Ak /R
AHE T — 5T, BRACKE LR, S8 BPA 75 FE AR SR (10 = 45 B W a8 n, A i 0 rRL e 186 K 5
U7, BT RRGUKE BE RIS AR, PR EE I, i BPA 4Ll 15 LRI

3.2. BRI pH BEHE

NT EEAF MR BPA LA, BATIER T =FE A MIERIE A EN R, o
ool e SR A R - ER R G2 PP L (pH 2.2~3.8), LIR- LIRANZE P (pH 2.6~5.8) AR = — 8- e — Sl se
MR (pH 3.8~10.2) . SE56 25 R I BPA 71 pH =111 PBS A4 & A 1 . 52 B0 vy HLUGFE 47« Jd it b BPA
TEANTE pH A1) PBS IR IR MAR L i k(] 2)nT %0: pH {HTE 3.8~10.2 Y lH P AR fLA, S A LA
BRI pH EGINT 1#, UiEH BPA TEBRIEA i B2 5 R AR AR L. T H., BPA fE pH = 8.0 148
TR R AR SR FRRAE N B K. DRI, SEBRUE R pH 8.0 118 IR 5k G2 i I U e A S AR T

Ak, A AT 5 pH (22N R R(K 3), LMEJTN E,, =0.9911-0.0599 pH , XKW BPA 1]
FUALIE RN H A 21, M EZAIAI2-0.0599 mV/pH AT A1, AR AR o 5 155 7% BORT By 736 R S0k

"
&,

3.3. IFERSHEEENX AR BPA SHHENE R

HLS 3 43 Pt BPA FEAZ I LR _E OB AR 24T B AT BORRE i £E pH 8.0 B IR #h S b i
i, A R OR . FREIE M 20~500 mV Y AR ILET, BPA [ IE U 5 HE R B R
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Figure 1. Cyclic voltammograms obtained at bare GCE (curve

b) and SWNTS/GCE (curve c) in 0.1 mol'L™* PBS (pH 8.0)

with 6 pM BPA. Curve a is cyclic voltammogram of GCE in

blank PBS. Scan rate: 50 mV-s
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Figure 2. Cyclic voltammograms of 10 pM BPA at SWNT/

GCE in 0.1 mol-'L™? PBS with different pH (a) pH = 3.8, (b)

pH=5.5, (c) pH = 6.2, (d) pH = 6.9, (e) pH = 7.4, (f) pH = 8.0,

(g) pH = 10.2; Scan rate: 50 mV-s *

[# 2. 7[E pH & PBS &%, 10 uMBPA jA/&TE SWNT/

GCE ERYCV A, (a) pH =3.8; (b) pH =5.5; (c) pH =6.2;

(d)pH=6.9; (e) pH=7.4; (f)pH=8.0; (g) pH =10.2

U2t R R (14 4(b)), XL BPA HAAL IS FE 2 — IR HI I 2 [24] [25]. BHT BPA 4 AL
e /NN (R B R R R, BT DA SR ARG R 4 T R %39 2 Laviron J7 FE[26] [27]:

E,, = E° +RT/[anF ]In[RTk, /anF ]+ [RT /anF |Inv 1)
Hob, o RHTFEBRY, LEN, W TREANTHF AT, o B0.5; ko RRHRPERFEH, s
R 2T EL, 8.314 J(K-mol): T AimAE, ATjiEdI4HL 298 K; F2vkfi w4, HX 96,480 C/mol; v
G E, mVis; ECRARdERAL Vo B A() R, TEFEERTERE 20~500 mV/s N5 Inv LT
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Figure 3. Calibration curve of E, to pH
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Figure 4. Effect of pH on the oxidation current (a), oxidation potential (b) on the response to
4 x 10 mol-L™* BPA

4. NEHFEET 40 pM B BPA i&ikHY(a) EALIERR IR (D) B HIER L SFMER 2 [EHY
&M XARE, AESEER 20, 50, 100, 200, 300, 500 mV/s

FEN: E,, =0.0281Inv+0.3689, 1%&5# Laviron JFFEAIH5EAG n L5 T 2, XAMEERERE BPA fE
BIRANOKE FUBRR T (1) P2 A R S 2 AN FLT AN 2 AN 7 (AR, 35 SRR e 4 AR 17 28] -

3.4. ZMTBESKEHR

TEMALISEIG 2R, T Bk iR 225 (DPV) BoR, IEHREE BPA WG KM R, —#H AR
AWK 5 fion. /£ 0.04~8 pM VBRI WIKESEHRE RIFMEME IR, HEERIHTEN:
I/uA =3.2316¢/uM +0.3378 , R* =0.9981, FH, KMIFRA 23 nM (3 515 HELL) .
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Figure 5. DPVs of BPA at various concentration in PBS (pH

=8.0)
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Table 1. Determination of BPA in the spiked plastic products samples

7 1. EEERISImEY A 2R A BPA BYNARE YR

Samples Measured (1M) Added (uM) Found (M) Recovery (%)
VSNITE 1.54 4.0 5.67 103.3
SR 1.59 4.0 551 98.0
LEmG S 1.61 4.0 5.45 96.0
B ERER 2.01 4.0 5.92 97.8
Y 1.05 4.0 5.30 106.3

RSD (n = 3)
5.0 %
5.2 %
43%
45%

58 %

Recovery = (Found — Measured)/Added x 100%.

35 H£EEFHFI

SR LERRY], MR R, BFFT L% N T XA UL A% BPA IR0 . 24 BPA
& EAN5x10°M, KNS F: K, Ca®, Na', Mg*, AP, zn*, Cu*, COZ, NO; &ALk

V. W, 2B, EEHIREN S5 x 100K, X BPA [l L EFIEHEZE N T 5%).

3.6. SERREEmRAVIT

N T I AR B SRR AS N BE 1, AR FIARAE I AGE IR 1 LA [ G B SR 7K ) BPA &
o SERERWE 1 PR, AR RIARECR DY 96.0.3%~106.3%, %75 R T SKbrt il i

.
4. &g

ARSI T SWNT B, JFE5E TiZ M BPA 1 -G S AL EE K3l 1 it A
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