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Abstract

In this paper, three-dimensional porous copper oxide nanoflakes were successfully synthesized on
the copper substrate without the use of organic reagents and stabilizers by the combination of liq-
uid-solid reaction and high-temperature annealing. The three-dimensional porous structure of
copper oxide has a large specific surface area, and the mesopores and micropores on the nano-
sheets are conducive to the transmission of electron. Using good biocompatibility, conductivity
and film of chitosan are used to prepare chitosan copper oxide organic-inorganic composite elec-
trode for nonenzymatic glucose electrochemical sensor. This electrode has the advantages of sim-
ple preparation, fast response and low detection line and the sensor is almost insensitive to com-
mon interference, such as dopamine, uric acid and ascorbic acid.
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Figure 1. SEM image of porous CuO nanoflakes
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Figure 2. XRD patterns of porous CuO nanoflakes
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Figure 3. CV curves obtained at bare GCE(a, b), CuO/Chitosan/GCE in NaOH
containing 0 (c) and 0.5 mM glucose (d). Scan rate, 25 mV-s *
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Figure 4. Typical i-t curve obtained at CuO/Chitosan/GCE on the
successive injection of glucose in 0.1 M NaOH solution, on which
the concentration denoted the glucose concentration (final concentra-
tion). Inset shows the response time of the CuO electrode toward 10
uM glucose
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Figure 5. The typical calibration graph of the detection for glucose

Bl 5. %l CuO 4K H i imE AR BEHE M A AR E TIErZ

WRERTHT, AR T TG 2 WAL R AE o R FH A RS R R AE AR 2 it 7 1 FOX A T 0 ) s A 1,
0~1 mM i [l P e o7 LI S5 R AT B IR B T R AR ZRPE DG R, W T R A LA BT R R A
I e ] 2 A v T AR A, TR TR RS R AR, U R I e S R R, R PRAR TR
fisi, LOD =1.7uM (SIN =3). Britbz sk, FATRZR izt THittae, £% LTy 2 Bz,
PUR MR« PREGATAE S A P 2000 3 S L HURS A 2 0 o I e R 5 R P e A = 4 2 AL S AR A oK
AT, BRFS WSS LA R 1 N AT

G2



AR AE, ST NI

35
] AA
30- glucose DA UA
254 \
i 204
= i
2 154
o
5 ]
104
54
0 -
L) v v M Ll v v M LI
200 300 400 500 600
Time/s

Figure 6. Effects of interferents on the amperometric response of the
CuO electrode
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Table 1. Three-dimensional porous CuO nanoflake-based enzyme-free glucose sensor and previously reported glucose sen-
sor performance comparison

F 1 ZHZFL CuO YRR EMTEHAERERFS ZAERENER L RF T RELL R

Sensor Detection potential/V Detection Limit/uM Ref.

3D CuO nanowire arrays 0.45 5.1 [12]

Nanoporous Au/CuO 0.4 2.8 [13]

3D porous Ni foam 0.45 22 [14]

CuO NWs 0.55 2 [15]

Hierarchical CuO nanoflowers 0.5 171 [16]
Porous CuO nanoflakes 0.45 1.7 This work
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