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AN 1

RGO &N (3] 29, 0.5 mg/mL/N-methylpyrrolidone, NMP)S A Z3tgtt. o]F ==& FH|3 &3t AL
A" 11 w=Fd RGO & FYsta, dA 7hxet A4 shr1e £ 19 %

spray conditions)ol] W} FAlo] 7|F FoB &I BASHY o]Fda =3EH Y A N-RGOER TA4)S
gkt

A 2

RGO &A(3 Zef?, 0.5 mg/mL/N-methylpyrrolidone, NMP) % Pt E=ZE g9  (0.01 mg/ml
HPtCls/Ethanol)& AZ&ATH. olF x2S TH|F 2y AP AlavloA 1 =Zo] RGO &9 F43t1,
2 wZo ERE HIH LA X =

spray conditions)el W&} FAle] 7|# Foz &I FASY o]FWUA =3E Y A (Pt-N RGOZ

e gasrdn

o

¥ 1
WS x| 259 Tk Z53t = 74 ZAH A T | 24 oleE | A 99 | 7] 2
A (Frequency) | 9] (Power) | & (Impact | (Flow rate) | %= (Spray (Spacing | (Substrate
air) speed area) temperatur
e)
180 kHz 240 W 3.0 psi (Ny) 0.4 mL/min | 30 mm/sec 10 mmz 150 ° C
213 d 1

XPS(X-ray photoelectron spectroscopy)ell |3t ¥4 ¥4 Ay =Hsle] ® 20 YeAqTt. T3+, RGO, N-
RGO, % Pt/N-RGOS A3 F& AY-dFH(Linear sweep voltammetry)S &3¢+ AFAZARES(ORR, Oxygen
Reduction Reaction) A< F5A3ste] &= 59 YEFHSAC.

# 2
Atomic % RGO N-RGO Pt ,N-RGO
Cis 84.75 84.15 70.23
015 13.05 9.34 12.29
Nis 2.20 6.51 11.08
Ptus - 4.37

W =48 RGOET &9 BAbo] 93k N-RGO7} ORR 45 (Onset potential 2 Current densit
AL B $ 9lon N-RGO Ert}:= Pte Nol o]F %3 (dual doping)¥ Pt/N-RGOS] ORR A%5o]

RGO & (h¢l 1%, 0.5 mg/mL in N-methylpyrrolidone, NWP) ¥ =HE HFA §Hoz § =fE A4

0.5 M Trimethylborate in Ether) % P
EHE A £9((0.5 M Triphenylphosphine in Ethanol)S AZ3}FTE.  olF =& FH|S L3} BEA}
A28 A 1 Ww=Zo] RGO &9 FUst, 2H wZo] ERE A3A §A48 FAsta, da 7tae) 84 3§
o] Zgu ¥} 27 (Ultrasonic spray conditions)ol wel EAlel] 7] Aoz Zgs tetel = 62] (a)el
el thE-ol T dAt w1 ® (B, N-RGO; P, N-RGO ¥ S, N-RGOZ

Al;\q 4

RGO €N(9) Zgl®, 0.5 mg/mL in N-methylpyrrolidone, NMP) ¥ THE A4 fAoz S THE A4A|
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