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Figure S1. Surface SEM images of (a) waste paper, and (b) inside and (c) outside orange peel 

before hydrothermal treatment for MPC. Cross-sectional SEM images of (d) waster paper and 

(e) orange peel. 

 

 

 

 

Figure S2. Surface area, surface morphology analysis of the Vulcan carbon black (Vulcan XC 72R); 

(a) N2 absorption-desorption measurements plot by use of BET calculation method, (b) SEM image. 

 



 3 

Table S1. N2 adsorption-desorption measurement data by use of BET calculation method of the 

synthesized MPC and Vulcan carbon black.  

 MPC Vulcan carbon black 

Surface Area  

(m
2
 g

-1
) 

538.42 250.12 

Total pore volume 

(P/P0=0.990, cm
3
 g

-1
) 

0.278 2.307 

Average pore diameter 

(nm) 
6.599 37.009 

 

 

 

 

Figure S3. Cyclic galvanostatic charge-discharge curves of the hybrid-type Li-air battery with 

MPC during 20 cycles. 
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Figure S4. SEM & TEM images after electrochemical test. 

 

 


