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Porous carbon is one of the promising candidates to substitute precious metals like Pt.
Especially, the hierarchically porous carbon with open pores, which is beneficial to have high
specific surface area and fast mass transport, has attracted attentions. In this research, the
hierarchically porous carbon, which is decorated with nitrogen and transition metal Co, is
facilely synthesized by a glycine-nitrate method. Based on this, the highly active oxygen
reduction electrocatalyst is prepared.

1. ¥IHIC

AR, ASSESRISD LM TEE R FEMEDS, BRI &R 2SR
B OB R BAAEA R L CIEH SN TEBY ., FRio, i catmikiZLEikEzD
RIS N T WD, BRSO M\IEIZB VTR, BFRE. [+ VSoWEBE)
Wik FhE Rl e 22 (4 X, fiiaE, BB S ETH Y. ENENITHE LM % I
R T REM R OGRRKEEETHY ., hTd, BMENZILEREZDAIIE. TORA
REREMED HEH ST 5, BEELZLERE I nm 2 58 u m O#EPHTEL AR MIfL%E
FEOLLEMEETH D il L7-/FLRE S - S R A O BRI 38 BE OB K - BUS A5
DWW X 2E55 WHEBE) - ¢, BuA 4t v - BETBEHESSHfFsN S, 12
O RICE D E, ZIVERFZOHBIZIEFFA b - AVKR—F AV QWL UY
MR 2RI E U 28BN ST nwbe 72720, $oBREDVHEETH 59 212, it
KM 21572027 VA ) S PRIG AL E L 20 85 - 7OV A ) D)4 7 )LRe%k
EREOWRED D 1T 22 LW EETH B, FRIZ, MEROBBELRIZLY, w4702 -
~ 7 UL &b TR RIS ILEMEOHIEANETH 2, —F. REMEHIESE
TLHEN R Co FBREEO F—Y ¥ 72 X0 BSOS O R (B 213 M-N-C) & LT
fF3NB25 N R Co D F—¥ 72 FIFZAT) DIIWETH O {EVEROHIEHHEE L v



NSG Found. Mat. Sci. Eng. Rep.

Z LT R ® H L. Glycine-nitrate i 4 #4 55E & W (SCS:solution combustion
synthesis) 12 & V) & KT 2> D REfg 1M E % F50 2 fLE Ik ORI & B~ H
TdH %o Glycine-nitrate SCS IZAHERIEIRILA] & 77V ¥ Vi ICIREL O ] TR RIS
X0, BB OB 2 KEO T ADFAEIZL D, Bt omm 258 um o~ 27 gl
WIS 5. WHEBIEHROMILY / &Rl LTELED 7Y ¥ 2 (C.H;NO) HED
BEEHFEMEICOETL, SiRT TS, BAOKREIZE > T, Bam 25+
nm DX A 70 A VMILBTERT B —H. FRICHELNLIEEEICEN L EZBEE (Co
YD F=Y 7LD, EPERE e TS E O A AFF T E 5,

2. REBFHE

SAEMERL - MR~ 7 R T 7 A - SAKHIY 5 mmol BV iZ 4 mmol DREEES 7 A v A -
ANARFIPE 1 mmol DREE I NV T - AR OREW & EFE N — T IRERMATH 5 7
1) 2~ (H;NCH,COOH) 15 mmol Z#iKIZEMH L72c T2 THEOENVIIE 1:n(n=3) &
T b Ky P 7L — bk ET100C, 300 rpm T L LS KEZHE L. Boh
OV IKHTER A %2 7 v 3 > P& 500C £ T 10C min! THAE UIRKBEAR 2 1572, Bk %
Wit X 512 800C T 2 BEIARBEE 2 17w, Zd#. 0.5 mol dm3HCl aq. TULIS % Z &
TR 215720 V. #ARHEZ ) ¥ v oV EBERIRE 2 B F 2 T Mg-n3-800
KU MgCo-n3-800 d & 95 I2FKiLT %,

BEOXFY I 75 ) ¥ = a3 v BRI OB O KGO E B L O %
X579, XRD WEEZIT-o 720 FR LB OME LIRS 720, SEM XU TEM % H
WTBIE T o720 MERLHBOMKITEB L OEROLFEAREZ RS 720,
XPS 12 & ) HT L7ze AW AE21E BELSORP-mini % JH\WC, ZZEWAEHEZ 1T - 72
WAL BET 70y FOBEMOMEE AN HRD /2. F72, DFTEIC X A5 O /FLEE
AR R T2,

MU EMIFE ORI @ £k FM R OB FE AR ICREZ s 7 1 A 7 BkR & F 72—
M7 3L VAR L TRl L7z £ A 2mgl299.5% =%/ — 400 uL &
5 wt.%Nafion ¥ 20 uL M2 T2 S Bkt 14 > 7 & Lizo 1EHME L Chlixs
4 ATEWHADT T v v —h—KVEMEHN COF Ty I —h—REMmEIC,
A7 %HET Lz, i LTHEH. SHEiiE L TAg/AgCl ERZ Wiz, £/, &
A 0.1 mol dm® JKERAL 77 1) 7 2 KEEW 2 Vv 7z,

3. RREER

W 19 72 2 SLEURERE (X, glyince-nitrate 123B1) B ]
B L WIEB USROS T X B~ 7 adl -
AV LA B KO E L TEA S 7z MgO

)/\Wo—n&%ﬂ
DEIANEFN £ 2 2 VL - 24 7 DIl RS R
W7o EHTE by Fig 11074 LT %308 \wameWdﬁﬁﬁ
D XRD TREEZEDHOY — 27 13RS, BRI

Intensity [a.u.]

FUZ X ) MgO U Co #PKp: S 7 & & & HEdE T e ¢
L7z Fig 1. XRD pattern of the typical samples
SEM J O TEM X 0 15 & L7z i 20 R o foi obtained after acid treatment.



() HARBRE AR T 2B %4, 38 (2020)

i R Bt L7z, Fig.2 (R & 9 ISR IS b N2k FEMEHI~ 7 afl. 2 V4L,
BLO~A 7 0flofF L., BN LZZILEHETHL I L2 L7z, —F. Cox A
NI TV TR, BLEANI Co DMBERIRIZL > TH YRV F /) Fa—T D%
DR TE, CoDF /T HEHATHZ L2007

195 N7 R FO BT FIM DB L MRS A2 22 Fig 312”7, SEM B
L U'TEM OBIEHR L ARSI OB <A 7 a4l 2 VL w7 vilziidso
RERE 1) 72 Z fLBEREE 2 F5D 2 & 2 ERE L 72

FHRBOBROGTHBLALFRAIREL XPS 12 X U §Fli L 72, Wide scan X 0'4E3%
Narrow scan O#5H#% Fig.4 |28 T WINOREED2 L b BRI EN/zo N1s D AR
7 NV Y¥ — 2 5BE% T\, quaternary N (~401.5 eV) , pyrrolic N (~400.1 eV) ,

SEM images

TEM/STEM images; MgCo-n3 51 ™, o100
¢ 3 A T

nanowires

(a) 100 (b) 4
900 h
= Mg-n3-800: 454 m’/g y =
B L )
“g 307 | MgCo-n3-800: 1230 mr/g = I
S 700 —E 1.2 : L
E 00 MeCo-n3-800 Ry :k
=
=] 4 S "
z S = 04 | My
S 4004 E i
g 300 < o4 = = .‘.,...
= q > [} . i
= Mg-n3-800 2 " [ P h .
" P Vi
100+ 02 f r Ll A
ot .
00 01 02 03 04 05 06 07 08 09 1.0 - T 0 OO
Relative pressure [P/P)] Pore diameter [nm]

Fig 3. The typical nitrogen adsorption isothermal and DFT pore size distribution of the porous carbon.
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Fig4. XPS analysis results.
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Fig 5. ORR activity analysis of the obtained porous carbon.
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