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Fig. S1: SEM images of CCNT-500 (A), CCNT-700 (B) and CCNT-900 (C) at low resolution.



Fig. S2: (A) Current-time curves for the CCNT-900/GCE with successive additions different 
concentration (µM) of AA in 0.1 M PBS (pH 7.4). Operating potential: 0.00 V. (B) The linear 
relationship between AA concentration and current signal. (C) Current-time curves for the CCNT-
900/GCE with successive additions different concentration (µM) of DA in a 0.1 M PBS (pH 7.4). 
Operating potential: 0.20 V. Inset is the amperometric response with successive addition of DA at 
lower concentration. (D) The linear relationship between DA concentration and current signal. (E) 
Current-time curves for the CCNT-900/GCE with successive additions different concentration 
(µM) of UA in a 0.1 M PBS (pH 7.4). Operating potential: 0.30 V. (F) The linear elationship 
between UA concentration and current signal.



Table S1: Structure properties of the as-synthesized CCNT-x at different carbonization 
temperature

Samples
(carbonization 
temperature)

Surface area[a]

m2g-1

Pore size[b]

nm
N-bonding 

configurations

CCNT-500
(500℃)

77.51 20.8 pyridinic N  4.24%
pyrrolic N  1.40%
graphitic N  0.24%

CCNT-700
(700℃)

190.88 20.8 pyridinic N  2.79%
pyrrolic N  1.30%
graphitic N  0.38%

CCNT-900
(900℃)

242.64 22.8 pyridinic N  0.72%
pyrrolic N  0.53%
graphitic N  0.48%

[a] Surface area was obtained based on the Brunauer-Emmett-Teller (BET) method. [b] The pore size was obtained 

based on the BJH method

Table S2: Characteristics of simultaneous determination of AA, DA and UA on CCNT-900/GCE 
in 0.1 M PBS solution (pH 7.4)

Solution Addition
s

Linear 
range 
(µM)

Linear equation 
(µA, µM)

Regression Limit of 
detection 
(S/N=3)

RSD 
(LOQ)

5 µM DA 
10 µM 

UA

AA 10-1280 I=11.35+0.018c 0.9972 1.33 1.7%

80 µM 
AA 20 
µM UA

DA 1-124 I=8.78+0.206c 0.9915 0.13 1.1%

50 µM 
AA 3 µM 

DA

UA 10-500 I=5.65+0.032c 0.9948 0.75 1.6%

Table S3: Electrocatalytic performance comparison of different modified electrodes towards H2O2 
detection

modified electrodes Linear range (µM) Detection limit (µM) Reference

Hb/SA–MWCNTs/GCE 40-200 16.4 [1]
ZnO/Au/Nafion/HRP/GCE 15-1100 9.0 [2]

Cu2O/graphene 300-7800 20.8 [3]
PMo12-PPy 200-3000 50 [4]

PDDA-rGO/AgNPs 100-4100 35 [5]



CCNT-900/GCE 20-60000 2.0 This work

Table S4: Electrocatalytic performance comparison of different modified electrodes towards 
NADH detection

modified electrodes
Limit of 

detection (µM)
Linear range 

(µM)
Sensitivity
(µA µM-1)

Refenrence

graphene/GCE 20.00 50-1400 0.0126 [6]
PGE 15 0.5-100 0.000975 [7]

CR-GO/GCE 10.00 40-800 0.000189 [8]
APTS-Fe3O4/PDC/GCE 0.01 0.05-25 0.5545 [9]

Au-TiO2/GR/GCE 0.20 10-240 0.0162 [10]
CCNT-900/GCE 0.035 0.1-400 0.0822 This work
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