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1. XRD of different material
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Figure S1 Wide-angle XRD patterns of unetched ZS (a), ZS (b), unetched ZSHPC (c), ZSHPC 

(d), unetched PC (e) and PC (f).
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2. TEM of different materials

Figure S2 TEM images of ZHPC (A and B), ZSPC (D and E), SHPC (E and F), and PC (G and 

H).
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3. EIS and CVs of different materials
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Figure S3 Nyquist plots (A and C) and CVs (B and D) of HPC/GCE (a), SPC/GCE (b), PC/GCE 

(c), ZS/GCE (d), bare GCE (e) and unetched PC/GCE (f).



S6

4. CVs of DA, UA, G and A
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Figure S4 CVs of 60 μM DA, UA, G and A at ZSHPC/GCE (a), ZHPC/GCE (b), ZSPC/GCE (c), 

SHPC/GCE (d), PC/GCE (e) and bare GCE (f) in 0.1 M PBS (pH = 3.0).
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5. Peroxidase and oxidase activity of different materials

Figure S5 UV-vis absorption spectra of TMB + different materials system in the presence of H2O2 

(A) and different materials system in the presence of TMB (B). Insets are corresponding 

photographs of above.
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6. Simultaneous detection of DA, UA, G and A
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Figure S6. DPVs obtained for the simultaneous addition of DA, UA, G and A in the concentration 

range of 0.3 to 100 μM each at ZSHPC/GCE in 0.1 M PBS (pH = 3.0), and the relationship 

between concentration and Ip,a at low concentrations of DA (B), UA (C), G (D) and A (E).
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7. Interference, repeatability and reproducibility

C
ur

re
nt

 / 
μA

 DA UA  G  A

K
+

Na
+

NH
+

4 Cl
-

NO
-

3

sac
ch

ar
ose

glu
co

se 

fru
cto

se

vit
am

in B6

vit
am

in K
4

asc
or

bic 
ac

id 

L - g
lutam

ic 
ac

id

D - l
eu

cin
e

cle
ar

Figure S7 Influence of coexisting substances on the current response of DA, UA, G and A for 

ZSHPC/GCE in 0.1 M PBS (pH = 3.0) containing 60 µM DA, UA, G and A and several 

interferences.
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8. Repeatability and reproducibility
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Figure S8 The repeatability (A) and reproducibility (B) of ZSHPC/GCE for voltametric responses 

of DA, UA, G and A.
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9. Comparative analysis of synthetic methods of zinc sulfide-carbon composites 

in recent years

Table S1 Comparative analysis of synthetic methods of zinc sulfide-carbon composites in recent 
years.

zinc 
source

sulfur 
source

carbon 
source

process Ref

zinc 
acetate

sodium 
sulfide 

multiwalle
d carbon 
nanotube

step 1 synthesis of negatively charged zinc sulfide
step 2 synthesis of positively charged multiwalled 

carbon nanotube
step 3 synthesis of zinc sulfide-carbon composite 

by heteroaggregation

1,2

Zinc 
nitrate

sodium 
sulfide

multiwalle
d carbon 
nanotube

step 1 synthesis of SiO2@ carbon nanotube 
step 2 synthesis of SiO2/ZnSilicate@ carbon 

nanotube 
step 3 synthesis of zinc sulfide@ carbon nanotube 

by hydrothermal treatment

3

zinc 
acetate

thiocarba
mide

PVA/PTFE 
nanofiber

step 1 synthesis of preoxidized PVA/PTFE 
nanofiber by spinning process

step 2 synthesis of zinc sulfide-carbon composite 
by solvothermal treatment

4

zinc 
sulfate

sodium 
sulfide

graphene
step 1 synthesis zinc sulfide

step 2 synthesis of zinc sulfide-graphene 
composite by hydrothermal treatment

5

zinc 
acetate

chicken 
feather

chicken 
feather

one pot hydrothermal treatment of aqueous 
solution of zinc acetate and chicken feather

6

zinc 
acetate

pig bristle pig bristle
one pot reflux of zinc acetate and pig bristle in 

potassium hydroxide aqueous solution
7

zinc 
chloride

sulfuric 
acid

leave of 
camphor 

tree

one pot hydrothermal treatment of zinc chloride 
and leave of camphor tree in sulfuric acid aqueous 

solution

This 
work
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10. ID / IG values of Raman spectra of different materials.

Table S2 ID / IG values of Raman spectra of different materials.

Different carbon materials ID / IG

ZSHPC 1.0527

ZHPC 1.0103

ZSPC 1.0632

SHPC 1.0476

PC 1.0466
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11. Elemental composition of different materials from XPS analysis

Table S3 Elemental composition of different materials from XPS analysis.

Sample % Carbon (C1s) % Zinc (Zn2p) % Sulfur (S2p) % Oxygen (Os1)

ZSHPC 91.46 0.51 1.76 3.84

ZHPC 88.92 / 0.38 6.97

ZSPC 83.95 3.08 3.43 6.37

SHPC 94.28 / 0.78 4.93

PC 85.33 / / 11.59
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12. Textural properties of different materials

Table S4 Textural properties of different materials.

Textural property SBET (m2/g)
Pore volume 

(cm3/g)
Micropore- 
H-K (nm)

Mesoporous-
DFT (nm)

Macropore- 
DFT (nm)

ZSHPC 1116.59 2.11 0.63 22.65 48.69

ZHPC 911.83 1.38 0.54 22.65 45.90

ZSPC 728.89 0.57 0.59 / 48.69

SHPC 541.44 0.48 0.66 22.65 48.69

PC 198.43 0.12 / / /

unetched PC 13.61 / / / /

javascript:;
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13. Comparative analysis of DA, UA, G and A with different electrodes in recent years

Table S5 Comparison and analysis of DA, UA, G and A with different electrodes in recent years.

Electrode Linear range (μM) Detection limit (μM) Ref

DA UA G A DA UA G A

p-GLY/GO/GCE 0.2-62 0.10-105 0.15-48 0.090-103 0.63 0.59 0.48 1.28 8

Au/HG 0.4-20 0.6-40 6-500 0.6-40 0.02 0.57 2.5 0.42 9

Ag@Cu2O@GO/GCE 0.001-0.5 0.05-6 0.002-1 0.02-6 0.1 6.0 0.2 3.0 10

PImox–GO/GCE 12-278 3.6-249.6 3.3-103.3 9.6-215 18 0.63 6.48 1.28 11

PAE/GCE 2.5-75 10-750 7.5-75 —— 0.075 0.35 0.025 —— 12

Nano-Au/DNA/nano-Au/
Poly (SFR)/GCE

0.008-1.1 0.09-12 0.009-5.0 0.06-0.8 0.2 8.0 0.5 4.0 13

FeTe2/GP 5-120 3-120 1-160 3-100 0.028 0.042 0.034 0.026 14

ZSHPC/GCE 0.3-500 0.7-500 0.3-500 0.5-500 0.116 0.262 0.07 0.075 This work
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