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Study of the Non-enzymatic Glucose Sensor Based on Single-crystalline Porous Palladium
Nanoflowers
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Abstract: The preparation method of single-crystalline porous Palladium nanoflowers and electrocatalytic
performance for non-enzymatic glucose biosensor was studied. As-prepared nanoparticles were
characterized by X-ray diffraction (XRD), transmission electron microscopy (TEM) and high resolution
transmission electron microscopy (HRTEM), which confirm that the Palladium nanoflowers are single-
crystalline nature and enclosed by {100} facets. Palladium nanocubes and Palladium nanooctahedrons
with the same size as Palladium nanoflower were prepared, electrocatalytic performance for non-
enzymatic glucose biosensor of three nanoparticles were compared. Experimental results show that
Palladium nanoflowers and nanocubes enclosed by {100} have better catalytic performance than
Palladium nanooctahedrons enclosed by {111} for non-enzymatic glucose biosensor. Single-crystalline
porous Palladium nanoflowers have the best catalytic performance, good stability and resistance to
interferences. The detection range is 0.05~6.5 mmol/L (R’=0.9984), with a detection limit of 1 pmol/L
(signal-to-noise ratio of 3), and a sensitivity of 1.1721 pA/(mmol/L cmz).
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Fig.1 XRD patterns of Pd nanocubses, Pd nanoflowers and

Pd nanooctahedrons
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Fig.2 TEM, HRTEM images of Pd nanoflowers (A, B), Pd nanocubes (C, D), Pd nanooctahedrons (E, F) (The insets are Fast

Fourier transform (FFT) patterns)



142

536 &

M 8 ) TEM Ef% A. C. E AL, 3 Fhghk
CERRRARY —, B R s R
N, 3 PG MRL T RSFIITE 65 nm 247, B
i, T CAHEBR G R SE RN AT 3314 e I
(520, M HRTEM K& B. D. F Al LLE R, High
KA EARAK LT AR % TR BE3 208 1.94 A, X
BT PA{100} i T, AEANK )\ A b [ E A 2.3
A, 5 Pd{111} st R, W HRTEM & (1 A 4
P B s e B AR e PR T DU Y, AR AE S
BGKATTTR S ARG )\ THI A 350 SR 45040

F—R R T, FRAARGR T ARG KA
FAS RIS 040 S5 DR AT AR S 3 1 2 v 3 P Ao
G DA A 2 e 5 SR 0 S R AT R 7E

0.20

0.15 A
0.10 4
0.05
i 10901 i
§ -0.05 ;’)T"‘:\ ¥ oo ———
£ -0.104 4, e
= —10mVis 0.08
£ -0.15] —domvis T
£ -0.20] ——80mVis E 0.08
3 —120mV/s| £ p02 = anodic peak current
O -0.254 __ 1g0mvis B + acthodic peak current
20.30] —200mvis e
—240mV/s 1
0387 2somvis TR e

10 08 06 04 02 00 02 04 06 08
Potential(V vs.SCE)
10

Applied potential:0.4V

1mM

Current density(pAicm’)

Current(mAlcm?)

RINEFN IR SR NAR R A, AR EAAT
FENS, AT IS LL{100} SN £ G 2B S K,
NI EZNGRR ST 7 PR T3 i K ORI P 4
KL IR AR R AR BERR LR, BTk
JEREEEARAEA R A KA A4 Pd R T BAAFD
MUER, Fk, R REEEHE I PA{100} 1.
[FI, fERMWZ S I JERE S LR ER R, &
LI T LA{100} TH 3 F 1) Pd 2 FLA0KIELE I
2.2 HALEENIR
2.2.1 ARGLRAEI Bk 2= RAE

YR AE R B S RAE (I B 3) /e AE VS AN
) 0.1 mol/L NaOH & ¥/ 5€ 1. F1 o

— Blank solution
|— Glucose solution

0121 B
0.10
0.08 -
0.06
0.04-
0.02-
0.00-
-0.021
-0.04

T T T T T T T T T

-1.0 08 06 04 02 0.0 02 04 06 08
Potential(V vs.SCE)

10

D

o
1

6 Y=1.1721X+0.1116
R?=0.9984

Current density(uAlcm’)

600 800 1000 1200

Time(s)

0 200 400

T T T T T T T
0 1 2 3 4 5 [ 7
Concentration/mM

& 3 SBGURIE N Bk RAE
[(A). 0.1 mol/L NaOH, 4EZNKAL/IR FEARAEAS [R5 00 R T IR B R 22 i 2 LA Je U r IR 35 FE 1978 4K; (B). 7E 0.1 mol/L NaOH FI 5 mmol/L i %] ##-0.1
mol/L NaOH, AEZNKAE/ IRk AR PG R 2 25 (C). 0.1 mol/L NaOH, 0.4V, FESHII N & BE i it 2 fh£k; (D). MRS 5 Appik g
FIZtER R

Fig.3 Electro-chemical characterization of Pd nanoflowers

[(A). Cyclic voltammograms of Pd nanoflowers/GCE in 0.1 mol/L NaOH solution at different scan rates, plots of peak current density versus scan rates;

(B). CVs of Pd nanoflowers/GCE with and without 5 mmol/L glucose in 0.1 mol/L NaOH at a scan of 10 mV/s;

(C). Amperometric response of the Pd nanoflowers/GCE to the successive addition of glucose into 0.1 mol/L NaOH solution at 0.4 V;

(D)The linear relationship between the response current density and the glucose concentration is shown.
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Fig.4 Cyclic voltammetry test of Pd nanocubes/GCE, Pd nanooctahedrons/GCE and Pd nanoflowers/GCE

[(A) CVs in 5 mmol/L glucose. (B) Amperometric response to the successive addition of glucose into 0.1 mol/L NaOH solution at 0.4 V (the inset is linear

relationship between the response current density and the glucose concentration)]
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Fig.5 Anti-interference and stability of Pd nanoflowers/GCE

[(A). Typical current-time dynamic response towards interferences and glucose in NaOH (0.1 mol/L) at 0.4 V;

(B). Current densities to 0.5 mmol/L glucose tested every 4 days]
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