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Characterization of MnO2-GO composite

Fig. S1 SEM images of MnO2-GO composite. Insert in B: SEM images of GO.

The morphologies of different nanomaterials were characterized by scanning electron microscopy 

(SEM) at an acceleration voltage of 20 kV. As shown in Fig. S1, the image of the MnO2-GO composite 
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displayed a large plate-like and loose curling morphology. In comparison to the blank GO (Fig. S1, inset), 

the MnO2-GO composite had a much rougher surface, indicating that some carbon atoms of the GO sheets 

have been replaced by other elements. In addition, no obvious nanosheets aggregations were observed, 

suggesting graphene nanosheets and MnO2 assemble freely.

Table S1 
Comparisons of the proposed ECL aptasensor with other reported sensor for CEA detection.

Analytical method Detection limit (pg mL−1) Linear range (ng mL−1) Ref.
Electrochemical 4.4 0.010 ~ 50.0 1

Electrochemiluminescence 0.8 0.001 ~ 10 2
Laser-Induced fluorescence 90 0.30 ~ 100 3

Fluorescence ---- 0.10 ~ 10 4
Electrochemical 1.0 0.01 ~ 80 5

Superparamagnetic beads 3500 10.0 ~ 800.0 6
Electrochemiluminescence 0.0253 0.0001 ~ 20 Our work
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