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Preparation of cobalt-copper doped coal asphalt-based porous

carbon hybrid and its application in glucose detection
TANG Yi-jun, REN Jia-lu, DING Yong-ling” , SUN Hua-dong, SUN Xin
DU Zhu-heng, GAN Wang
(School of Transportation and Civil Engineering, Shandong Jiaotong University, Jinan 250357, China)

Abstract : Transition metal oxides-loading coal asphalt-based porous carbon hybrid is in-situ formed through joint
dissolution, high-temperature carbonization and water washing processes with coal asphalt as carbon source, water-
removable NaCl as template, transition metal salts as activator and metal source. The structure, morphology and
electrochemical properties of the hybrid materials are characterized by means of XRD,SEM,CV ,impedance and current-
time response curves. Results show that due to the synergistic effect of bimetallic components and porous carbon
structure , asphalt-based porous carbon supported CuCo, O, owns larger specific area and more catalytic active sites, which
are conducive to the catalytic oxidation of glucose. Under the optimized conditions, a linear dependence is obtained
between the glucose concentrations and current response in the range of 0.05-0.6 mM, the detection limit and the
sensitivity are 0. 13 M and 5.76 mA-mM ™" - cm ™, respectively. Moreover, coal asphalt-based porous carbon hybrid also

shows acceptable anti-interference, selectivity and long-term stability, suggesting good reliability for the detection of
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glucose in human serum.

Key words : transition metal oxide; porous carbon; CuCo,O,; coal-asphalt; glucose
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GCE XoJ ) 25 0 EL A S5 5 I AR IS 1 o 24 CuCo,0,
BH1E PC et AL 3D ZFL45H A PC B 455
L% 5 U AL S T T CuCo,0, 9K E5H
Rk

SRR FEAN TG W Eh AR X 7 28 W B e fb SR AR s
e HR 2 1R AR R LA 22 30 12547 76 0. 1 mol/L
NaOH AR TP A 1 mmol/L #4585 | 32t 46 i vy
WeAEA R H B R A CV ik, Kl 9 s, 3
HEETL N 25 ~300 mV/s, BEEEFINA 3 k. M
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B AR R, H PN L BEL/INA A T fL i S5 RN 5T 1Y
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R 2 AR B 3 — B () e b7 PR A P 11 B, AL 1
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T AN [ W BB KT 7 25 W e T S A %y e 3+
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GCE HL 8 (1 il Ze ) o i 2 W 0% ey Rz F, 3 88 /0, T
PC-Cu0/GCE M) , PC-Co,0,/GCE H % fil PC -
CuCo, 0,/ GCE X #j % #l 4204k A7 W1 b 119 H A 1 i)
JOF o P 2 B T g A T i 1 ) AR 1 £ 4 1]
12(b) frn, MWE 12(b) AT LA H, £ 0.05 ~
0.6 mmol/LIEH N EMBIFMEM LR, X T
PC/GCE ML B, R AE W H J7 #2 0 1, (mA/em?) =
2.30Gc(mM) +0. 54, REGEH 2.3 mA/(mM-cm?) ;
X F PC - CuO/GCE ML, ZePE M A7 B N 1,
(mA/cm?) = 3.96Gc (mM) +0.6, R E K 3.96
mA/(mM-cm®) ; %FF PC-Co,0,/GCE H %, 264 7]
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R 1, (mA/em®) = 4.70Ge (mM) +0. 76, 72
JER 4.70 mA/(mM-cm®) ; %FF PC-CuCo,0,/GCE
U e ERA 72 R 1, (mA/em® ) = 5. 76Ge (mM ) +
0.82, REFJE N 5.76 mA/(mM-cm”) . Hi L AT AT,
XoF A 2 MR T L A Ak S Tl 1, X 4 R k) PC—
CuCo,0,/GCE HMK L8487 At PC-CuO/GCE |
PC-Co,0,/GCE HA B BH#H, WRyE[EM L S/N=
3, PC - CuCo,0,/GCE HL# [ K I T BR 29 4 0. 13
pmol/L, PRI, 5 HAth . 4> J& 48 Ak ) 1% Ik A5 AH 1L
FF PC-CuCo,0,/GCE HL My 1Y) JG FlE 3 45 B 1% B 2%
A PERELER I PR | R A58 45 D7 T AR A AR KL, n sk
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CuCo, 0, PIEARIIURL, by ) 2 Ml (%) A b S fb 4 2
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[ 4 e 1 F - A A% el 8 R AR ML 4G s T
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FEIEAEAL S A H E B R , CoO, %1k K CoOOH,
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CuCo,0, + OH™ + H,0 CuOOH + 2CoO0H +e™ (1)
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2MOOH + ##jE—— 2M(OH), + HiZHRANE (4)
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BE R RENIER L

MR S
TR s T 2
(mmol -L™") o 3k
CuO Amperometry ~ 0~6.535 0.15 [24]

Au@ Cu, 0/Cu0/Cu(OH),  Amperometry  0.01~2 0.26 [25]
Cu@ C nanocubes Amperometry  0.04~40.0  21.35 [26]
CuCo, 0, hollow microspheres Amperometry 0.0025~7.9  0.75 [27]
£4L Cu0 Amperometry 0.001~5.66  0.20 [28]
Cu/Ni NPs—=CMWCNTs/ITO  Amperometry 0.001~1.0  0.67 [29]

PC—-CuCo,0,/GCE Amperometry  0.05~0.6 0.13 A3
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