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Reagents
Luminol, hydrogen peroxide, glucose, catechol were bought from Sinopharm Chemical Reagent Co., Ltd. (China), Cadmium chloride, hexamethyltetramine, chitosan, acetic acid, nicotinic acid and sodium hydroxide were obtained from Sigma-Aldrich (USA). Phosphoric acid (H3PO4), sodium hydroxide (NaOH) ,sodium phosphate dibasic (Na2HPO4), and potassium phosphate monobasic (NaH2PO4), used for the preparation of the phosphate-buffered saline (PBS) solution, were purchased from Sinopharm Chemical Reagent Co., Ltd. (Shanghai, China). All reagents in this experiment were of analytical purity and used as received without further purification. The experimental water was ultra-pure water.

Instruments
A CHI 760E electrochemical workstation (CH Instruments Co., China) was used for electrochemical studies. The ECL signal was performed by the a ECL-9B ultra-weak chemiluminescence/bioluminescent detector (The instrument was supplied by State Key Laboratory of Analytical Chemistry for Life Science, Nanjing University, China). A conventional three-electrode system was used for all electrochemical experiments, which consisted of a GCE or a modified electrode as the working electrode, an Ag/AgCl (saturated KCl) as the reference electrode and a platinum wire as the auxiliary electrode.
Morphological characterization was implemented with a Hitachi regulus8220 scanning electron microscopy (SEM) and a JEM-2100UHR transmission electronmicroscopy (TEM). X-ray photoelectron spectroscopy (XPS) analysis was carried out with a ESCALAB 250 Photoelectron spectrometer (Thermo Fisher Scientific) equipped with an Al Ka X-ray beam (1486.6eV). The binding energies were corrected with reference to the C 1s peak of the surface adventitious carbon at 284.6 eV.

Preparation of cadmium-supported carbon spheres (CS@Cd) composite

0.6486 g of glucose and 0.1108 g of nicotinic acid were dissolved with 18 mL of ultra-pure water to obtain a clear and transparent solution. Then, the solution was transferred to a 25 mL round-bottom flask and heated at 200℃ for 16 h via hydrothermal process. After cooling to room temperature, the suspended and precipitated brown powders were collected by centrifuge, and then alternately washed with ultra-pure water and ethanol for several times, and final dried in an oven at 70℃ for 24 h to form CS powders.

0.2284 g of cadmium chloride was dissolved with 20 mL of ultra-pure water, and then 0.02 g of CS was added. After ultrasonic treatment for 30 min and stirring for 10 min, 0.1402 g of hexamethyltetramine was slowly added, continuously stirring the mixture for 5 h. The final products were collected by centrifuge, ultra-pure water and ethanol washing, respectively. After that, CS@Cd powders were dried in an oven at 60 ℃ for 12 h.

Explanation of the chemical depletion of H2O2 induced by CA
To illustrate the chemical depletion of H2O2 induced by CA, the fluorescence (FL) spectroscopy for CA was collected in the presence of different amounts of H2O2. Specifically, the CA solution (2 mL, 1.00×10-3 mol·L-1) shows the maximum emission at 307 nm under an excitation of 277 nm light, as shown in curve a in Fig S1. Notably, when 0.2; 0.4; 0.6 and 0.8 mL of H2O2  (1.00×10-2 mol·L-1, curve b, c, d, e, respectively) were added in CA solution, the FL intensity of the CA is quenched obviously with increasing the volume of H2O2, however, the FL emission peak located at 307 nm remained unchanged. This result demonstrates that H2O2 oxidize CA, which cause the weakness of FL emission. Therefore, CA reduced the effective concentration of H2O2 during the ECL of luminol, and accordingly the ECL intensity was strongly dependent on and negatively correlated to the concentration of CA.
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Fig. S1 Fluorescence spectra of CA to different amount of H2O2. (from a to e: 0; 0.2; 0.4; 0.6 and 0.8 mL H2O2)

Effect of the scan rate on ECL

The potential scan rate is an important factor that influences the intensity of the ECL. The effect of scan rate on the ECL signal of luminol was investigated in the presence of 1.00×10-9 mol·L-1 CA. Fig. S2 shows the ECL intensity dependence on scan rate. A higher scan rate would cause a brighter ECL emission in the range from 0.02 to 0.20 V·s-1. When the scan rate reached 0.18 V·s-1, the ECL signal was strongest and stable due to formation of more electrogenerated radical species. However, when the scan rate further increased, the emission intensity decreased (inset of Figure S1B), higher scan rate is probably unfavorable for electrochemical oxidation of luminol to produce radical species, resulting in the decrease of ECL intensity, reversely. So, a scan rate of 0.18 V·s-1 was selected for subsequent experiments.
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Fig. S2 ECL curves of CA at different scan rate (from 1 to 10: 0.02,0.04, 0.06, 0.08, 0.10, 0.12, 0.14, 0.16, 0.18, 0.20 V·s-1).
Effect of the pH on ECL

Since pH played an indispensable role in the process, we also studied the effect of pH on the response of the ECL sensor. A similar trend was also observed for ECL response of different pH value. We selected the PBS with pH ranging from 4.5 to 11.0 to study the effect of pH on the ECL response at CS@Cd/GCE. Fig. S3 presents that an enhancement of the ECL signal occurs with a maximum at about pH of 7.5 with increasing of pH from 4.5 to 7.0, then decreased very little at higher pH. From what has been discussed above, the value of pH 7.5 was chosen for subsequent ECL assays.

[image: image3.png]>

ECL Intensity / a.u.

05 0.0 05 1.0 15
Time /s

Time /s

=~

ECL Intensity / a.u.





Fig. S3 ECL curves of CA with different pH (pH= 4.5, 5.5, 6.0, 7.0, 7.5, 8.0, 8.5, 9.0,9.5,10.0,10.5,11.0).
