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Figure S1. XRD patterns of N-CS and N-doped microporous CS during the reaction with KOH at different temperatures 
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Figure S2. (a) XPS spectra of Low-, Mid-, High-N-CSs at a scan rate of 10 mV s-1. (b) Cyclic voltammograms and (c) galvanostatic charge-discharge curves for Low-, Mid-, High-N-CSs. (d) BET isotherms and (e) pore-size distributions of Low-, Mid- and High-N-CSs.

We controlled the urea precursor when carbonizing, producing N-CS containing 7.2, 9.2, and 16.6% N content, respectively. Each sample was named Low-, Mid-, and High-N-CS, respectively. (a) XPS spectra of Low-, Mid-, High-N-CSs at a scan rate of 10 mV s-1. (b) Cyclic voltammograms and (c) galvanostatic charge-discharge curves for Low-, Mid-, High-N-CSs. 
We studied whether nitrogen doping affects porosity. We synthesized N-CS containing 7.2%, 9.2%, and 16.6% nitrogen. Each named Low-, Mid-, and High-N-CS. As the nitrogen doping increased, we found that the BET surface area increased. Specifically, Low-, Mid-, and High-N-CS showed specific surface areas of 21, 63 and 162 m2 / g, respectively. This is due to the large increase in micropores as seen from the pore size distribution. When nitrogen doping is performed, many defects are generated in the carbon lattice, which can be understood as introducing a micropore.
[image: image4.png]~
O
<

Intensity (arb. unit)

(O] ()
= o — O=C
= =] = C-O-C
H I == O-C=0
S c
£ S
& =]
g
z E
@ &
5 . AN E
2 iy <]
= O

526 528 530 532 534 536 538 540
Binding energy (eV)

526 528 530 532 534 536 538 540
Binding energy (eV)

N-CS N-, porous CS





Figure S3. High resolution O1s XPS spectra of (a) N-CSs and (b) N-doped microporous CSs. (d) The corresponding oxygen configuration ratios
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Figure S4. Cyclic voltammogram (CV) curves of Pt and N-, porous CS electrodes at a scan rate of 20 mV/s in sulfide-based electrolyte.
Table S1. Summary of the comparative electrochemical performance and N contents of N-doped carbon spherical particles.
	Materials
	Specific capacitance
	Nitrogen content
	Reference

	N-doped, porous CS
	373 F g-1 at 0.2 A g-1
290 F g-1 at 0.5 A g-1
255 F g-1 at 1.0 A g-1
	10.6 %
	Our works

	Nitrogen-doped hierarchical porous CS
	233 F g-1 at 0.2 A g-1
	5.0 %
	1


	Nitrogen doped mesoporous CS
	159 F g-1 at 1.0 A g-1
	2.16 %
	2


	Nitrogen-doped hollow CS
	122 F g-1 at 0.5 A g-1
	7.2 %
	3


	Nitrogen-doped porous CS
	194.7 F g-1 at 0.5 Ag-1
	3.25 %
	4



Table S2. Summary of the comparative electrochemical performance and nitrogen contents of N-doped carbon materials.
	Materials
	Specific capacitance
	Nitrogen content
	Reference

	N-doped, porous CS
	373 F g-1 at 0.2 A g-1
290 F g-1 at 0.5 A g-1
255 F g-1 at 1.0 A g-1
	10.6 %
	Our works

	Nitrogen-doped hierarchical porous carbon
	260.5 F g-1 at 0.2 A g-1
	0.7 %
	5


	Nitrogen doped graphene
	289 F g-1 at 0.2 A g-1
	5.63 %
	6


	Nitrogen-doped electrospun carbon nanofiber
	231 F g-1 at 0.2 A g-1
	5.26 %
	7


	Porous nitrogen-doped graphene/CNTs composite
	246.6 F g-1 at 0.5 A g-1
	4.12 %
	8


	Nitrogen doped carbon nanowires
	207 F g-1 at 1.0 A g-1
	5.59 %
	9


	N-doped nanoporous carbon
	250 F g-1 at 0.5 A g-1
	5.37 %
	10


	Nitrogen-doped porous carbon derived from biomass waste
	255 F g-1 at 0.5 A g-1
	6.2 %
	11



Table S3. Summary of the comparative electrochemical performance and nitrogen contents of N-doped carbon materials.
	Materials
	ƞ

[%]
	ƞ (Pt)

[%]
	Reference

	Activated N-doped porous carbon
	6.9
	7.1
	12


	Activated carbon
	3.89
	4.30
	13


	Conductive carbon
	6.7
	7.5
	14


	Carbon dye
	7.5
	7.5
	14


	Carbon fiber
	2.7
	4.75
	15


	CNTs
	7.67
	7.83
	16


	Mesoporous carbon
	6.18
	6.26
	17


	Ordered mesoporous carbon
	7.5
	7.5
	14


	Pen ink
	6.18
	6.75
	18


	Hollow Cf
	7.21
	7.69
	19


	VASWCNTs
	5.25
	3.49
	20


	Bucky paper
	4.02
	4.08
	21


	Graphene
	4.99
	5.48
	22


	Graphene
	5.73
	6.89
	23


	Graphene
	9.3
	8.1
	24


	Graphene
	9.54
	9.14
	25


	Carbon paste
	6.71
	7.06
	26


	Ordered mesoporous carbon
	8.11
	8.16
	27


	Transparent carbon
	6.07
	6.89
	28



Table S4. Electrochemical parameters of DSSCs with conventional Pt-CE and DSSCs containing N-doped microporous CS CE.
	Materials
	RCE
	Rct

	Pt
	27.56
	26.24

	N-doped,porous CS
	4.119
	23.28


Table S5. Surface resistance of Pt-CE and N-doped microporous CS CE.
	Materials
	Resistance

[kΩ/□]

	Pt
	6.629

	N-doped,porous CS
	6.581
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