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XL, FrA AL A X F SCE; i H T i
i %% ( scanning electron microscope, SEM ) , JEM-
6700 %, HAH PRt 4 Z i 7 Bk
B A Be i R X ST ZO6IE{X( energy dispersive X-ray
spectrometer, EDX ) , F T 1&1fi o Al 3% 1 1Y OC K A%,
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TR TS 85I XI5 1 GCE 7Kk, 4R
JEMRKAE K AN Z B 48875 5 min, LAZBRIRE A9 %EML
AR s SRIEWF GCE LA MEEE A 0.5 mol/L /Y H,SO,
VS T R AR SRR R ALY -1.0~1.0 V,
N 50 mV/is) , HEMFRFE WIGIRRLE; K
VI , B MAEHE 4 0.2 mol/L 4 Na,SO, KI5 2.0
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R 50 mV/s ) 5B F AR A Y FLAE AL Sk
PERE.

FE AT R IR I AL S, TRk
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&l 1 24 GCE 43 HIFEWE 1 mol/L HCI I ( Hhy
2k a) 1 1 mmol/L TeO,. 1 mol/L HCI BY/KiE R ( fill
b)) MIEMRLE GRIGHRAY 045V, i,
H#EHR 50mV/is)

iy 8 1 @] %1, GCE 7E 1 mol/L HCI ¥ Wi b 414

A JC B 2 0 AR AB R ;. 7E 1 mmol/L TeO,. 1 mol/L
HCl % R, 73 297E -0.26, —0.66, 0.35 V 4b
LI e R — 4R R0, 0ok CL, C2 Fl AL

W CL Al AT Te(IV) 2 Te(0) B4 Y HE, 38 55
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B IAE B AR AL B A I8 g C2 BT BT Te(0) )
Te(-11) E— AL 7R 5, R it B A= 2 ) s
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i BAAR B AR AT U R T Te(0) A HLAL2AR H,
PR (3) PR
Te + 2H,0—4e” — HTeO," + 3H", (3)
M4 bR A AT, SERRAEA T8 J5 g C1 I
C2 Z[a] H A il 1E— s A AL 0.4 V A HL TR Te
(LA, [RIE, HRAE Te 1 Au AH 56 K20 Y S bR 1fE HL
W (vs SHE) , A[f55I:L (4) BV,
AuCl, + 3e” — Au + 4Cl" E°=1.00V, (4)
=l (1) A=l (4) "%, fE# )% | AuCl,
5 Te #:C (5) BEATRBEFTTH .
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Fig.1 Cycle voltammograms for GCE in

two solutions
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Fig.2 Cycle voltammograms for the four electrodes
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Fig.3 SEM images of Te/GCE and Auy,_/GCE
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3.2.1 Te A~ W

PR H A S 2 E AN, U HAUC, V5 9 VR
JE24 5 mmol/L . EHeHTH]2h 40 min, %5 T AW Te
UL [E] X Aug o/GCE (1) S, Fl R, 5200 . B il 45 1Y
Auy, o/GCE 7EHEE M 0.5 mol/L H,SO, I h kit CV
FAE (FBHR 50 mV/s) , FFTEH R, Z5FaE S
FiR o
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Fig.5 The effect of different Te-deposition time on
S, and R; of the Au,,_,/GCE

M & Sa FTLAA H, BE#E Te VORI B B340, 78
0.85 V &b AuO, [ 5 1 3 e 1S R D/ N 3
Te YLFRIHE] K 1800 s B, AuO, 3 JLIG ik Fld5 K R
RN Te PUARAS1A] R Uil 45 Aug o/ GCE 11 R, ( &l
5b) , KB Te ULARETRIIAE] 1800 s f5 Au AUHARE AL
ANFEREAN,  Fh i B H AR R T R TR Te A 8 —
W, BN Av s FRDRS i A, B,
45 Aur, o/ GCE B %6 4% Te YA ]y 1800 s 55K
STINE S
3.2.2 HAuCl, & 89K &

PR 457 LAt 2 0 4% 1 AN A8, N Te i 30 AR B ]
1800 s, B At(A] Ky 40 min, HE T AN [EIHRE

HAUC14 ( cHAuC14 ) X‘j‘ AuTe—R/GCE E(J Sr %u Rf %} “Fﬂo F{zl
6a K A[E] HAuCI, ¥ 2 il £5 1) Auy, o/ GCE ZEVR 4 0.5
mol/L H,SO, " HIIEERMR LI

200

100 +
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0

< -100}
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2.5 mmol/L
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—400 . . . . . . . .
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a) fEFMRZA

0 2 : ¢ g 10
Cll\\.u/ (mmol « L)
b) I HAUCL WIS R, 035
6 7R HAuCl, REX Au, o/GCE B S, 1 R, 10
Fig. 6 The effect of different concentration of HAuCl,

on S, and R; of the Auy,_y/GCE

& 6a A%, FiZE HAuCL, M B934, 7E 0.85
V Aib AuO, 1A 505 52 B0 50 8 R 5 /N A, 1
HAuUCL, ¥ I E R 5 mmol/L i} AuO, i J5LI4 ik
FFoK, I HE AR HAuCL, #E T Al & Aug g/
GCE M R, ( Bl 6b) & B, 7E HAuCL, i W W &
5 mmol/L i} Auy, /GCE #J R ik B fx Ko X & HF
HAuCH, ¥ & 3 AR B A b JE 76 AR AL 1Y A, T
HAUCL, V¢ 3K 8 W 25 S B SR T Te e PE ik
B, TR Te B Au B 55 5 R WOE SCE#,
i B AR RRERE BE R . PRt 4% HAWC, ¥
& 5 mmol/L il % Auy,o/GCE %8 H1EF. .
323 EBHASHN

PRFEH A SR A5 AN S, T Te (1 DTRR [E]
1800 s, HAuCL, i A 5 mmol/L, %55
) B4 S5 07 s 1B %5 Aug, o/GCE (1) Ry 520, G0IE 7 i
No BT RIAL, BEE BRI, Aug, o/GCE
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Fig. 7 The effect of the time of replacement reaction on R;
33 iR EaEnREL

HT WESE 4R E L (R GCE. #R Au HL .
Au,,,/GCE Hl Auy, o/GCE ) X425 b i i A1k 76
ABFFAEMREE A 0.1 mol/L B KOH KW, LA 10
mmol/L i &G0 A xF e &4 (O maiRdsm ) , Xt 4
PR HEA T CV RAE (93 50 mV/s) , Z55anfE
8 FII/R o

Hy &l 8 AT 1, E VS I ECAS S A 45 4 Y KOH
W, BR#R GCE 5k, # Au k. Au,/GCE Fl
Auy, o/GCE iX 3 F L il 4 B0 2R U F AL 74T 0

1) B5EX 8 GCE #E M KOH ¥ i G 3K
LHAT T, TEAUSINA 24 9 KOH i (I
% 8a) , # GCE £ —0.42 V &b Hi Pl %5 fif 48 A9 ib J5
Vs FEVS N 10 mmol/L #Z Y KOH i ( WL
8b) , # GCE FKIiIA UL A A e e s ks, H
R IATE T 5E (I FL AL DX, #R GCE X4 5
CER AN i e

2) X34 3 Bl AR AE P RS [F] 4 KOH %
W O B AR 2 B AT 53 Mo T8 AN S 0 i 2 W Y
KOH % (WL 8a ) , IEHRT, AuO, AT 0.1~0.6
V zZ Al A, £ 0.1V A4 HE AuO, B JFIE,
1E =0.2~=0.1 V Z[a] i ALV S50 Ry Au 261 OH
BIERET . FE TSI AR KOH ¥ (LK 8b)
IEFR, 2976 -0.5~-0.45 V I BL— /N ARG
G -0.6 V), HETH#AEN AL, =X (6) fr

ZN

RAIHE + AuOH — % BEIR + Au, (6)

ETHRERS EHEE RN THETER L F LR

Bl FEE IR, A AR — 2D Ak B A R TR
MR, FF7EZ 0.3 V AN Rk, ARE= (6) AT,
H AT ST E BB T AuOH 7 i B S
HLO RS IEH, HARERIR AuO, FFURTE AL AuOH Jik
A, R A R 5 A AL R T AT R N TR,
JE RS LR TR FERFARET, FiE AuO, /Y
W LA K F2 1 AuOH BT AR A, ) 248 W 78 H AR 2% Thi
NEERSEL, 2 0.1 VA=A —A A ki, TRl
M 8b AT, B TE Auy, o/GCE 3 18 ) 4R
R HL A TAR Au L AT Au,,/GCE 1), LRI
Auq, /GCE X7 5 0 A3 5 w5y i r Ak bE g, mT
TGP RROL 5 (%) JC R A A Wl b A5 B

75

I/pA

-08 -06 -04 02 0 0.2 04 0.6
E/ (Vvs SCE)

a) NG HEBE I

I/nA

0 =
-08 -06 -04 -02 0 0.2 0.4 0.6
E/ (Vvs SCE)

b) %4 10 mmol/L %% AR
8 4 MEME KOH EHPHEFRRE
Fig. 8 Cycle voltammograms of four kinds of
electrodes in KOH solution

34 TEHMEEERLFEES

o T AR B LA T GRS 0 R 1 JIC R A A A R b
SEALIEAS , AETT SE R AL B e I it fon F 57 2R 7
Ak, SRJE XA TSI ERE T T 42
341 ARE

B9 EAEWE M 0.1 mol/LKOHE W ( %4 1
mmol/L #7ZH ) th, % Aug_o/GCE 7EA [l i e,
PR AR R (Ai hFTBR T8 S RS RN ) .
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0 1

1
-0.1 0 0.1 02 0.3

E/ (VvsSCE)

9 n B3 3 0 R FLFE A S50
Fig. 9 The effect of the applied potential on
response current

HT Pl O P, 2t i e (57 3R R, R 1 S b
ZIER, AE 0.1V IR AR B R, 2N
R, FEL MR S T8/ )s o X2 PR Ry FLSE R I DR BE
I A R SR, i v ) S Rtk e,
W AwO, 1L BTN T A A 0 Ak, Sk
N TR, SOR PRI ALY 0.1V,

342 BRMRHAELEHER

FL10 M 7E 0.1 V HLAZ R, [ ¥ 8 5 0.1 mol/L
KOH & &SI AMN R FE A ( Cauoose ) IS
Ay o/GCE R 11 AT 22 55 0 1z P K AR L 9 s 1 by
2, B BTSRRI A A BRI, R AR
NI, AF AANBR T S LS B LR AR

HPEL 10 ATAL, Aug, o/ GCE it 4 265 W A4 Wi )37 28 1
7@ Hl (detection linear range, DLR) & 0.001~2.000
mmol/L, RN 3.8 mAsmmol ecm™, il T KR

(limit of detection, LOD ) & 55 nmol/L ({55 HLI /
WM =3) , &N

Aj=3.8¢+0.109,
Horb e MR ATRRIR I, HIDCREL7=0.993, 51
A Y JC R A L AR b (IR 1), AR
ZH 45 1 Aug, o/ GCE TG il 5 465 4 L Ak 24 A% R 1 R
B T ELAGHI T BR AR

14

12 0.01 mmol/ 0'25:1'\
—10.20 g

10 0.005 mmol/L 1015,

3 _0 001 mmol/L —0.01 g
40.05—

(=)}

. . 0
0 50 100 150 200

Jj/ (mA *cm™)

4r 7S 0.1 mmol/L 1 mmol/L
0.05 mmol/L
2 L
0 0.5 mmol/L
) | . 1 1
0 100 200 300 400 500
t/s
a) ey
12 @
10} 9]
[0}
2
o
<
=]
3
1 1 1
3 4 5 6

c, /| (m;mol L)

b) FrifEiLk
10 Au, /GCE M ARREGEHED
L0 R R E AR 4%
Fig. 10 Amperometric response to different concentration
of glucose and the calibration curve at Auy,_;/GCE

F1 —LERBEERERBMOEELR

Table 1 Performance comparison among some non-enzymic glucose sensors
H, L4 DLR/(mmoleL™") LOD/(umol<L™) REE /(mAemmol 'scm™) SCHRR U

Au-Pd/MoS,/GCE 0.5~20.0 400 0.105 [29]
Ni/Au Z2JZ2HK R Ha b 0.000 25~2.000 00, 2.2~5.5 0.1 3.372, 1.906 [6]
Au/Co,0,/FTO 0.5~20.0 0.1 2.0 [14]
ZHL Au FERFEHLR 0.01~10.00 1 0.076 [13]
Bt AR A LR 0.032~10.000 90 1.165 [30]
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Carbon Electrodes for Non-Enzymatic Detection of

Non-Enzymatic Glucose Electrochemical Sensor Based on Rough Au Electrode

Fabricated by Tellurium Film-Replacement

CHAO Long"’, HUANG Chaofan', JIANG Shuo', SUN Zhibin', LIU Yaokun', HUANG Zhao'

(1. Hunan Key Laboratory of Biomedical Nanomaterials and Devices, Hunan University of Technology, Zhuzhou Hunan
412007, China; 2. Key Laboratory of Chemical Biology and Traditional Chinese Medicine Research (Ministry of Education of
China), Hunan Normal University, Changsha 410081, China )

Abstract: The interfacial assembly of high roughness thin-layer noble metal nanostructures is important for
the development of high performance electrochemical sensors. Herein, by electrodepositing a semiconductor Te film
with sawtoothed shape on the glassy carbon electrode (GCE) as the template and a subsequent galvanic replacement
reaction with HAuCl4, the bar-shaped and rough Au thin film modified glassy carbon electrode (AuTe-R/GCE) was
fabricated. The electrocatalytic performance of the modified electrode toward glucose oxidation was studied in alkaline
condition via cyclic voltammetry, and the glucose non-enzymatic amperometric sensor was constructed. Compared
with the conventional gold-electroplated GCE (Aucon/GCE) and bare Au electrode, the AuTe-R/GCE showed the
higher electrocatalytic activity toward the oxidation of glucose. Under the optimal conditions, the glucose concentration
was detected via potentiostatic chronoamperometry, and the AuTe-R/GCE showed a linear detection range of glucose
concentration from 0.01 to 2.00 mmol/L with a sensitivity of 3.8 mAemmol 'scm™, and limit of detection (LOD) of
55 nmoleL™", with strong anti-interference ability and good stability, being superior to most of relevant reports. The
new method for preparing the specific morphology and high roughness thin-layer nano-sized Au by replacement with
semiconductor Te film presented here has the advantages of convenience, rapidness and low-cost, and is expected to be
widely used in the interfacial assembly of highly active nanoelectrocatalysts and their electrochemical performances
research.

Keywords: tellurium; rough gold; replacement reaction; non-enzymatic glucose electrochemical sensor
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