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Fig. 1 Spray carbonization equipment

Table.1 Experimental conditions and sample numbers

N, flow rate
Concentration (imin) 0.4 0.8 1.2
[wt%e]
0.21 1 4 7
0.15 2 5 X
0.12 3 6 9
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Fig. 2 XRD patterns of SP-NPC-n and acSP-NPC-n.

32 acSP-NPC-n @ SEM BE K ORI RS

55

65

acSP-NPC-n ® SEM if§ % Fig.3 (2”3, ZOWiG L O B =72 B OBIRORI 033 bz Z LA
DD, Fiz, HOWEFEAT TR THERRZ R TV D Z LoD, S HIT, R E5MlE
R FIREIIREE , N2 7T AR OB X D18 D o Tz, IREED W L HRRHNIZE £415 ZIF-8
KI5 % < 72 0 BRI TRIIRE < 72D LB 2 OIS, TREDEW EIRERIRNE S | REE
K DUEIMNZ DD T ORI FEITRE S 72D &2 BD,




3.3 SP-NPC B Xt acSP-NPC @ XPS HIE

SP-NPC 35 L (*acSP-NPC O XPS |Z & 57t OfER % Fig. 4 12777, Fig. 4(a)i% SP-NPC4,
acSP-NPC-4 DU A KA~LY kL% L, HCIAERIZ X > T ZIF-8 F3KD Zn D —7 H3id LT
WD ZEMD HC P K-> TRAE LTZ Zn ZFRETE QWD Z LR TE -,

VT, (0) TIE acSP-NPC-2 O Cls DF 11— A~Y MVERT, 757 74 MRERFEF (sp? C-C)
WHRIET 580 2848 eV DE—7 A BND Z b, BEMESEITL TV D Z Enbnd, £
72. ZNBITT_RTOY 7w L CHsl LR TH o 7,

z =
3 g
5 2
= before =
1200 1000 800 600 400 200 0 Loy 235 20 205 200
Binding Energy [Ev] Binding Fuergy [Ev]

Fig. 4 (a) XPS survey curves for SP-NPC-4/acSP-NPC+4 ;C 1s spectra for (b) acSP-NPC-2
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Fig. 5 N>adsorption isotherms of acSP-NPC-n
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Fig. 6 CV curves at different scan rates for acSP-NPC-n.
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Fig. 7 Specific capacitance curves at the different scan rates for acSP-NPC-n.

Table.2 Capacitance at scan rate of 50 mV/s

Sample 1 2 3 4 5 6 7 8 9

Capacitance [F/g] 45.6 479 25.6 156 319 253 17.4 19.0 20.1
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