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Figure S1. The size distribution of the CDs. 

 

 

Figure S2. (a) Selectivity measurements of the CD-SGGT sensor. Comparison of the 

sensor in response to the target Co2+ ions or other metal ions, i.e. Ag+, Al3+, Ba2+, Cu2+, 

Fe3+, Hg2+, Li+, Mg2+, Mn2+, Ni2+, Pb2+, Zn2+ ions. (The concentration of all the ions is 

1.0 × 10-15 M.) (b) The transfer curves of the SGGT under the corresponding condition. 

 



 

 

Figure S3. Test of the selectivity of the CD-SGGT sensor, i.e. PBS, (Mg2+, Zn2+, Mn2+, 

Hg2+, Li+, Ba2+, Ni2+, Pb2+, Al3+, Cu2+, Fe3+ and Ag+) ions mixed solution (1.0 × 10-15 

M), (Mg2+, Zn2+, Mn2+, Hg2+, Li+, Ba2+, Ni2+, Pb2+, Al3+, Cu2+, Fe3+, Ag+ and Co2+) ions 

mixed solution (1.0 × 10-15 M), Co2+ ions (1.0 × 10-15 M). 

 

 

Figure S4. Raman spectrum of a single-layer graphene on Si substrate. 

 



 

 

Figure S5. Characterization of the gate surface after detection. (a) SEM image of the 

gate electrodes after detecting Co2+
 
ions. (b), (c), (d) Element mapping result of the gate 

electrodes after detecting Co2+ ions. 

 

 

Figure S6. Impedance test on gate surface (bare gold, functionalized CDs and after test). 

 

 

 



 

Table S1. Comparison on recently reported various methods for detection of Co2+ 

ions. 

Detection Method Materials LOD Linear Range Ref 

Fluorescence N-CNDs 230.5 nM 2. 5 μM - 25 μM [1] 

Fluorescence N,S-GQDs 1.25 mM 0 - 40 mM [2] 

Colorimetric coumarin 7.09 μM 0 - 90 μM [3] 

Absorption Au@AuAg 0.2 nM 1 nM - 100 nM [4] 

SERS TPY 1 nM 0 - 100 nM [5] 

Fluorescence BMBA 1.73 μM 0 - 1.02 mM [6] 

SGGT N,S-CDs 0.1 aM 0.1 aM - 1 fM This work 

 

 

Figure S7. The transfer curve of CD-SGGT was tested 11 times consecutively. 



 

 

Figure S8. The transfer curves of the SGGT under the corresponding condition. (Figure 

6b) 
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