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Abstract

The PtCo alloy nanoparticles were synthesized by inverse micro-emulsion at room temperature.
The structure, morphology and composition of as-synthesized PtCo NPs were characterized by us-
ing XRD, HRTEM and EDS. The results demonstrated that as-synthesized PtCo NPs were a disor-
dered alloy with a face-centered cubic structure, with 3 nm of average size, and the Pt/Co atomic
ratios were approximately 5:1. The electrochemical characterization revealed that the non-enzymatic
glucose sensor based on PtCo NPs (PtCo/GCE) exhibited a superior performance towards glucose
detection, such as a wide linear range (0.5 mM - 60 mM), rapid response (t < 2 s), low detection
limit (36 pM) and high sensitivity (3.9 pAmM-1cm-2). The sensor also exhibited anti-interference
ability from ascorbic acid (AA), uric acid (UA) and fructose (Fru).
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Figure 1. Schematic diagram
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Figure 2. XRD pattern of PtCo NPs
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Figure 3. TEM and HRTEM images of PtCo NPs
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Figure 4. EDS pattern of PtCo NPs
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Figure 5. CV curves of PtCo/GCE in 0.5 M H,SO, solution. The scan rate
was 50 mV/s
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Figure 6. CV curves of PtCo/GCE with 5 mM glucose in 0.01 M PBS (pH =
7.4), Scan rate: 5, 10, 25 and 50 mV/s

6. PtCo/GCE FE#R¥E 0.01 M PBS /AR F1E 5 M EEHE, HMEES
B9 5. 10, 25, 50 mV/s THITEIMA Lihzk

M7 ] DL R B 1 PBS ¥ G T 4 S 2 s MR 2 th 4 A8 4k, 24 PBS I T
5mM HIHIERE, 7£-0.2 V~0 V Z[AP¥ 22 H B 2 A AL (A 1 B), 7EIE] 8 mh, I X[ () 8 A i IR 7
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Figure 7. CV curves of PtCo/GCE with 5 mM glucose (red line) and without
5 mM glucose (black line) in 0.01 M PBS (pH = 7.4). Scan rate: 10 mV/s
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Figure 8. CV cures of the PtCo/GCE in the potential range —0.4 to 0.4 V
containing glucose at concentrations of 0.5, 1, 5, 20, 40 and 60 mM/L in 0.01
M PBS (pH = 7.4). Scan rate: 10 mV/s

[ 8. PtCo/GCE Fg4%7E 0.01M PBS (pH = 7.4)i&i&hF 4 05, 1. 5. 20,
40 1 60 MM BIEHEREIMRZMIZk; BASEE: —04~04 V; FAERERE:
10 mV/s

ARSI A SEACIEQ AT, RS R 2T AN EAEN). UL BRI o
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(¥) PBS 2 A 1R 20 s FEAN 10 pl 0.1M (R RTATRA, o) B2 P JAE I 5 ] 2 3 PR 5 38 A RSB bR
AR, HLSIREE RN 2 I TR MR (R = 0.967). MIE 9 F Al LI F PtCo/GCE Hitk I H

DOI: 10.12677/jsta.2018.62004 37 AR IR HIAR 5 B H


https://doi.org/10.12677/jsta.2018.62004

WAEIEBIAR (A JE W S AR 2 s A, @ T DA e RS H PR 36 uM (SIN = 3), REEN
3.9 mAmM ‘cm 2.

[ 10 @7~ 1 PtCo/GCE HaAR X AN [FIM i (s B, AN 77 ¥R T B —28, fEIESRINT, SR
. PURMBRAIRBEARLE, AT PERILH T A B R . Lﬁ%ﬁ%ﬁﬁ?kﬁsmv&w& B8y
sty P PR SR T PR Rt 2 B DR AN 23 B R IR, PtCo 4K K4 S A% SR A8 A b i () e 1k
XATREE AT T PtCo KA T RIS M, B &t T UA. AA F Fru 5 B2 5 = (1 s 3ok 1k .

14
12 |
10 |

Current(nA)

12 14 16 18 20 22 24 26
Time/sec

Current (pA)

w

R?=0.967

Current(uA)
o

o)
T
w

0.0 0.5 1.0 1.5
Concentration (mM)

o
N
o

80
Time/sec

Figure 9. Amperometric response of the PtCo/GCE electrode to successive
addition of glucose in PBS (0.01 M, pH =7.4)
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Figure 10. The typical amperometric current responses of the PtCo/GCE
electrode upon addition of 2 mM UA, 1 mM AA, 10 mM Fru and 1 mM
glucose
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