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Sodium myristate (98%), methanol (99.5%), cadmium nitrate tetrahydrate 

(Cd(NO3)2·4H2O, 99.99%), cadmium acetate dihydrate (Cd(OAc)2·2H2O, 98.0%), 

oleic acid (OA, 90%), n-hexane (99%), 1-octadecene (ODE, 90%), ethanol (95%), 

enrofloxacin standard (99%), dodecylamine (98%), Se powder (99.9%), gold (Ⅲ) 

chloride (AuCl3, 99%), 1,6-hexanedithiol (99.5%), potassium chloride (KCl, 99.5%), 

potassium ferrocyanide (K4Fe(CN)6, 99%), and potassium ferricyanide (K3Fe(CN)6, 

99.5%) were purchased from Aladdin Reagent Co., Ltd. (China). Sodium chloride 

(NaCl, 99.5%), potassium chloride (KCl, 99%), disodium hydrogen phosphate 

(Na2HPO4, 99%), and sodium dihydngen phosphate (NaH2PO4, 99%) were supplied by 

Macklin Biochemical Co., Ltd. (China). Pure water prepared by Millipore Elix 5 Pure 

Water System from Purelab Classic Corp (USA) was used for all aqueous solution. 

Apparatus

X-ray powder diffraction (XRD) measurements were performed on a Shimadzu 

XRD-6000 X-ray powder diffractometer (Shimadzu Co., Japan). Fourier transform 

infrared (FT-IR) spectra were measured by a Nicolet 6700 spectrophotometer (Nicolet 

Co., USA). Transmission electron microscopy images were obtained by a JEOL-2010 

electron microscope (JEOL, Ltd., Japan). Photoluminescence (PL) emission and UV-

visible absorption spectra were measured with an FL-7000 spectrophotometer (Hitachi, 

Japan) and a Lambda 1050+ UV-Vis-NIR spectrophotometer (PerkinElmer, USA), 

respectively. Electrochemical impedance spectroscopy (EIS) was measured by an 

Autolab electrochemical workstation (Metrohm, Switzerland). X-ray photoelectron 
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spectroscopy were analyzed by an ESCALAB250Xi spectrometer (Thermo Fisher 

Scientific Co., USA). PL lifetime was detected by an FLS980 PL spectrometer 

(Edinburgh, England). 

Fig. S1 TEM images of the CdSe NPLs treated with the AuCl3-dodecylamine precursor 

solution containing (A) a tenth and (B) ten times of the normal amount of 

dodecylamine.

Fig. S2 High-resolution XPS spectra of Cd 3d in CdSe NPLs (bottom), CdSe@Au 

NDBs (middle), and CdSe@Au SABs (top).
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Fig. S3 (A) CV and (B) EIS characterizations of bare GCE (green), CdSe NPLs (black), 

CdSe@Au NDBs (red), and CdSe@Au SABs (blue).

Fig. S4 CV curves of CdSe NPLs (black) and CdSe@Au NDBs (red) in anhydrous 

acetonitrile with 0.1 M of Bu4NPF6 as the supporting electrolyte and 0.05 M of 

ferrocene (Fc) as the internal standard, the modified GCE as the working electrode, 

platinum wire as the counter electrode, and Ag/Ag+ as the reference electrode under a 

nitrogen atmosphere.
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Table S1 Electrochemical properties of investigated CdSe NPLs and CdSe@Au NDBs.

Sample
Eox

(V)[a]

Ered

(V)[a]

EFc
ox

(V)[a]

EHOMO

(eV)[b]

EgEle

(eV)[c]

ELUMO

(eV)[d]

EgOpt

(eV)[e]

CdSe NPLs 1.84 -0.26 0.43 -6.21 2.10 -4.11 ~2.16

CdSe@Au NDBs 1.48 -0.31 0.40 -5.88 1.79 -4.09 ~1.77

[a] CVs were carried out in anhydrous acetonitrile with 0.1 M Bu4NPF6 as the 

supporting electrolyte and 0.05 M Fc as the internal standard;

[b] EHOMO=-(Eox+4.8(vs. Ag/Ag+)- );EFc
ox

[c] EgEle=Eox-Ered;

[d] ELUMO=EHOMO + EgEle;

[e] EgOpt=1240/λabs,edge.

Fig. S5 Calculated HOMO-LUMO energy levels of CdSe NPLs and CdSe@Au NDBs 

based on the electrochemical data in Table S1.
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Fig. S6 Normalized PL decay plots and the corresponding two-exponential fitting lines 

of CdSe NPLs (black) and CdSe NPLs treated with dodecylamine (red).

Table S2 The double-exponential fitting parameters for the PL decay curves of CdSe 

NPLs and CdSe NPLs treated with dodecylamine in Fig. S6.

Sample
τ1

(ns)

A1

(%)

τ2

(ns)

A2

(%)

τave.

(ns)
χ2

CdSe NPLs 14.361 68.8 152.221 31.2 128.47 0.995

CdSe@Au NDBs 5.977 77.3 68.977 22.7 54.60 0.993
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Fig. S7 The optimization of modification volume of CdSe@Au SABs in terms of peak 

current response (black) and peak potential (blue).
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Table S3 Comparison of the as-proposed electrochemical sensors with other reported 

ones.

Method
Linear range

μM

LOD

μM
Reference

Fluorescence 0.278-139.1 0.164 1

Fluorescence 0-26.00 0.08 2

Fluorescence 2.78-139.1 0.111 3

Field-effect transistors 0.3-30 0.010 4

SERS 0.0278-2780 0.0161 5

Electrochemistry 0.001-115 0.021 6

Electrochemistry 10-100 20 7

Electrochemistry 0.1-10000 0.095 8

Electrochemistry 0.05-120 0.041 9

Electrochemistry 1-30 1.64 10

Electrochemistry 0.0696-2.78 0.0159 11

This work 0.01-250 0.0026 /
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