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Fig. S1 (a) XPS survey spectrum and (b-d) Deconvoluted scan-profiles of B 1s, C 1s, and N 

1s peaks recorded for the boron-doped carbon derived from the spent disposable 

papercups.   
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Fig. S2 (a) XPS survey spectrum and (b-d) Deconvoluted scan-profiles of C 1s, N 1s and O 1s 

peaks recorded for the nitrogen-doped carbon derived from the spent disposable 

papercups.   

 

 

 

 

 

 

In
te

n
s
it
y
 (

a
.u

)

Binding energy (eV)

1200 1000 800 600 400 200 0

(Survey spectrum)

C 1s

O 1s

N 1s

Binding energy (eV)

410 405 400 395 390

In
te

n
s
it
y
 (

a
.u

)

Binding energy (eV)

N 1s

295 290 285 280

Model Gaussian

Equation y = y0 + A/(w*sqrt(pi/(4*ln(2)))) * exp(-4*ln(2)*(x-xc) 2̂/w 2̂)

Plot Peak1(B)

y0* 3986.57075 ± 0

xc 284.76756 ± 0.00525

A 151220.04819 ± 2637.79098

w* 1.3233 ± 0.0074

y0 3986.57075 ± 0

Reduced Chi-Sqr 274371.42388

R-Square (COD) 0.99963

Adj. R-Square 0.99961

In
te

n
s
it
y
 (

a
.u

)

C 1s

C-C

C-O

545 540 535 530 525

In
te

n
s
it
y
 (

a
.u

)

Binding energy (eV)

O 1s

C=O
C-OH

O-C=O

(a) (b)

(c) (d)



 

 

 

 

 

 

 

 

Fig. S3  (a) Electrode-speed dependent LSV profiles of the boron-doped carbon electrocatalyst 

at a scan rate of 10 mV s-1, (b) K-L plots at different potentials constructed from 

the LSV plots of the boron-doped carbon electrocatalyst. 
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Fig. S4 (a) Electrode-speed dependent LSV profiles of the nitrogen-doped carbon 

electrocatalyst at a scan rate of 10 mV s-1, (b) K-L plots at different potentials 

constructed from the LSV plots of the nitrogen-doped carbon electrocatalyst. 

 


