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Fig. S1 (a) Schematic diagram of experimental device. (b) Schematic diagram of 

measuring resistance by DC voltage division method.

(a)

(b)



1200 1000 800 600 400 200 0

Binding Energy(eV)

Mn 2p O 1s

C 1s
Mn 3s

MnO2

MnO2@Mn3O4

Co-doped-MnO2

Co-doped-MnO2@MnCo2O4.5

Co
un

ts 
(a

.u
.)

Fig. S2 XPS spectrum of the MnO2, MnO2@Mn3O4, Co-doped-MnO2, and Co-doped-

MnO2@MnCo2O4.5.
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Fig. S3 Response and recovery curves of the sensors based on MnO2, MnO2@Mn3O4, 

Co-doped-MnO2, and Co-doped-MnO2@MnCo2O4.5.
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Fig. S4 Response of the Co-doped-MnO2@MnCo2O4.5 to different relative humidity 
water vapor.
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Fig. S6 Typical N2 adsorption-desorption isotherms of different specimens: (a) MnO2, 

(b) Co-doped-MnO2@MnCo2O4.5.
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