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B ELUCSEENR. PRYLA HMENSRNEER RABE-EREHETEBAMAILSER,
EESSFAPEBRREEEB AR ER AR AL AL (Co-CA-N). A XRD. TR .
2L ERER RTINS TS HEL NS BT T RE. 2 0.5 mol - L™ H, SO, % ¥ R &3
AR 22 o FRE 5% B 25 el 4R R 0 48 10 790 LR JRUIE 4 L R A & PtRu/C 1B 29 FRAR A 4L 7], B ) Co-CA-N XN FA#%
HALH RS S TIRER, 4% T DMFC #d1#, 22 T Co-CA-N 3¢ DMFC #8 #h# BE (%
Ew. LR P ER Co-CA-N BA 8 0 EE RIS,

k@R ABE EEFERN; BEk
FHESES: 0646 X WIRINE: A

HERERHEB M (DMFC) A AR FEH .
HERFERS BMEARRREELDF=5H
WEESAR R, B DMFC B # #4657
FEFRHPtRE PtEASHAN. AT PLERE
T HRER.ERBBEALE,EHSET DM-
FC g/l 4. AT B A8 3% S BBA R Pe 2 4L3A &
REREML. A BRABRAL”, HRBREATENE
4 o ] A 5 {5 0 A 3R) o B L TR W A o
k. B FF RS EH R B ER SR AR FEELA
£ H# DMFC Bt kg iz —.

1964 4E Jasinski® F A B & B KL Y1E
KHELFERBAN, TEASEENTEERLRA
ERERARET T KBMBIRDN , £ 8447 8 H
BFENEBELCFEASH FERBEKH
B mMREKR-HHEMNSILBRAKM S AT
325 5] 5 TG - O 3 R P 0 e 7R ok RO O R oK B R L
THEEG IR ERBROR ST MARS
#AaTEY H e A E RKEREARK
fg e,

REZEVRRAKBEPINITEREWE
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1.1 #4eASE&E

B=REELRTBUERE] 4 REHEE
BMEMAK—-RBMARMES, L NaOH fE#1 85 &
PR, F 70 CHiH,. R=BREZLBEMREM
A—ERMHRED. MRENMARN 2%,4%,
8% (Co/C B ). RIG A B pH H
ZLSHBREBBRNERBARNGERERER £
ZRTHELXR . KR =ZRAKFRBERK. £K#
RARESRERFHKIRER . E£40 CTEET
B REHE 700 CTESKA+P®EEXRL, DERB
ZBSERAREGRAEN, REGSBARZHE
3% Co-CA-N2,Co-CA-N4,Co-CA-N8.

1.2 fE4fataRl
BREL 10 mg Co-CA-N #4H 5 1 mL 8%
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W BEAL 10 mg « mL7T B AL FI B AL K (2
BE)=20 %, p(Nafion) =6. 25% (B w(Fluka)=
SHIRARE) REES 15 min, B RH S BR
KW EHEBAR(EEN 6 mm) A ALO, 8
Pk, S HEXKZEM_KEEFKPEHHE,
HULE BART. W 10 pL BARBABRSIBRE
FEB KR b, LD SMT 4 TR AT, B 5 TAE iR,

ALBhapEMARAEE=aKkER. 8
MR IR AR B R EAE N TAERR BAH
AR (SCE) N5 R 1 A B AL iR oL I
N 0.5 mol/L #) H,SO, ¥, LRIEBEN 25
+1 C. R FE R % A0 e 45 1B A e i Bl K, A
3 50 mV/s.

1.3 DMFC & & it JIlik

{# B 7% JH PtRu/C(Johnson Matthey Inc. )¥E N
PR AL 7). PtRu # & K 0. 35 mg/cm, B 1k #1670
A EH# CoCA-N, £BE RN 10 mg/cm, T FX K
JER A Nafion 117 i (DuPont) , 42 % SUER[ 9] %1 &
MEA i iR, H e o . Fa BT 2 0 B RO
B 2 mol/L, B H # 1 mL/min, & X ¥ # 100
mL/min, iR & 60 C.

1.4 #Haik

FRELO. 1 g BRI E 5 TG - R A Micro-
meritics ASAP2020M Y W% {3038 i 1K 1R N2 % Bt
ZRL D CHSM BET thRm .

AL FI &M A HL T R 5 #7 K A Elementar Vario
EL 11 JTHE A7 (LR 3, s A g fb ok C,H I N T
AR B RS TER R EY, KA XD-3 R4t
LRATHE X $H R EHX AL B HrE B A PR %
E22 A #4T XRD Ui, Wik 44K Cu EH KK Ko
BETHSTREEER 36 kV, B R 20 mA, G
Bk 10°~90°, 3 E K 4°/ min.

2 HRERITE

2.1 Rk

B R S KA P RALE BB & 2 R /.
Co-CA-N2,Co-CA-N4 J Co-CA-N8 5 E 4 Hl
% 90.73%,90. 41 % F1 89. 79%. XA fER B F =%
FEMPEANRAAE2SERN  ERLHTES
AREWYRBRGHSAAN. TEINERE
Ay CoCAN FRHETEFTETAHHN w(C) =

81.16%,w(H)=1,67%,w(N)=2,54%. R4
SREBHESPETESREERK

#2148 Co-CA-N2,Co-CA-N4 F Co-CA-N8 h& T
ER. A EESREANEESE. #MH Co
TENRBE S BIK 5. 74%,10. 12% F1 14. 21%.

K1 N2 0% ff il & Co-CA-N2, Co-CA-N4 K
Co-CA-N8 #) BET H. £ &4 5 X 329. 21 m’/g,
324.05 m?/g #M 314.57 m? /g, HE R K.

B 1% Co-CA-N # 4L f9 XRD K. 2K,
AR Co & B Co-CA-N 44kl XRD B i 45 1iF i
EARKRER. MEFR, ABERSERRES 52
HEANCEABMRG S BB E ARG
FALE Y 00 RRIE W A — B
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B 1 Co-CA-N 4 # & XRD A%

2.2 EEFEBAEMEENL

B 2 B R A Co-CA-N 44k R 7E 0. 5 mol/L
H, S0, % & 182K % B Wi 80 43 91 48 Fo o
AMBEAEEA H, SO, % 8 10min, FIFR %
WG R BR, AR Co T RMBIAFNBRRZE
HERKEBIRE R E O, M A6 & 8 8k, ¥
B Co-CA-NXMEARF R A LT BHEO. #
FE 0.5 mol/L 9 H,SO, Bk &EHE 500 & 3HF
E AR R ERIERAEH Bk, £8 Co-CA-N 4
L B IR e .

T EL R WZ 3 h P mB K, BRA
HE 5 B £ 4R 4T Co-CA-N i 4k 7] e 4% B4 €038 I it
1730 S B 5T, T R 4% o 4R W R R AT CHI760 s,
Wr TS MEE R SR REA#HE. B3 3ARR
Co & ## Co-CA-N #1LFI7E 0. 5 mol/L # H, SO,
B PEE R 900 r/min BIRIEHI &, FHIET 4 5
B A o AR . 4R B R AR AL o R e
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P CoFRMMEBLEMEMOHBE. XHAE
Rt ERERFE—TREE SERTEHEL
B EAEER 2 SR TR,

0.0006
0.0004T

SRR=R

0.0002

-0.0004 | ~-Co-CA-N8-0,

-0.0006

) ~+Co-CA-N2-0,
g +Co-CA-N4-N,
-0.0008 -
-0.2 0 02 04 06 08

E/V
B2 CoCA-NZ# 0.5 mol/L # H,SO, BB T HEHFREZHE

0.0002
0.0000}
-0.0002}
-0.0004|
g
= -0.0006{
-0.00081 -0~ Co-CA-N4-0
SEEANS
- L 0- - -
0.0010 —Co-CA-N4-N,
~-Co-CA-N§-N,
-0.0012} —~+Co-CA-N2-N
0.2 0 02 04 0.6 0.8
EN
3 A [ Co& &K Co-CA-N £ 0.5 mol/L i H,S0, &
i oF 5% 5% 7 900 rpm B BB AL B4R
0.0003
0.0000 |

-0.0003 | £%%

«
= .0.0006 | & 4
...... A T 0, 1800rpm
R L 0-0 T 20— 0,900rpm
000091 © o ooe > 0. 0rpm
; -7 N, 1800rpm
0.0012 r =N, 900rpm
-0.0015| . , R .+ N, Orpm
02 0 02 04 06 08
EIV
4 Co-CA-N4 # 0.5 mol/L i H,SO, ¥ ¥ AF# &
B 1R AL 2R

B 4 % Co-CA-N4 ZER[$# T 0.5 mol/L #
H, SO, P MRk, A MNEARAE
BEAR Co-CANERFEET,E£0.7~0.4 VE
¥ J5L e X [B] , Bif % B A 38 0, 4050 IR o 58, 7
1800 r/min A 2 3208 IR AR B e 30 ¢ O 7E Mt e 0
REEERZ AT BiEH.
2.3 DMFC e jth 1 8E 3R

FRMEBTH A H Co-CA-N4 b HEN
DMFC 51 e, 1t #) B 4% A 46 ) , 5 22 4 1k 30 X 82 v 3t
HEERZ R, R AR R A PtRu/C (Johnson
Matthey) , FHIR 1L & K 0. 35 mg/cm?® , BHR i
R B EN 10 mg/cem’. B 5 3 DMFC H 6 i i 3
FESREBEMIERZEEML, 4R 8~ DMFC
B HABFMMHERE, & CoCA-N #LAM
DMFC i s & & 2 % B 4 51 K 53. 16 mW/
cem’ , L R 240 mA/cm® I, 5 A Hh B LR
4914 0.218 V. R AT I, BB e S BER A R Ak
# 4B R DMFC f—Fp ik B o 77 9 BB e L 7).

60 i 1 0.6
‘s S0t 105
3 40 3
2 [ —z-power density4 0.4 8
E 30t —8cell votage =
2 103 8
z 20¢ 5
3 02 %
5 10t
£ 4 0.1
£ o}
1 A1 A J N L A
=50 0 50 100 150 200 250 300 350 400
Current density/(mA * cm™)
M5 HEFPHBAHBWAHBER
hJ
3 & it

HHR=REE. PR FEREHET NBR&
SRERE Co AN, MR T HARAEE#L
TEHE. EME & T, Co-CA-N L B R 8 &F
B R E R AL IE . 7E L & 44 T i 4T DMFC #H
Ho i, B R T S R 4 K 53, 16 mW/
cm? , B B HE R 240 mA/cm?,
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Study on properties of cobalt electrocatalysts supported
on N-doped carbon aerogel composites
CHEN Sheng-zhou' , YANG Wei?, WANG Song-qging', LIU Zi-li* , LIN Wei-ming'-?

(1. School of Chemistry and Chemical Engineering , Guangzhou University , Guangzhou 510006, China; 2. School
of Chemistry and Chemical Engineering , South China University of Technology, Guangzhou 510640, China)

Abstract; N-doped carbon aerogel composites were obtained from organic aerogels prepared with mela-
mine, formaldehyde, and cobalt nitrate, followed by carbonization. The activity of the electrocatalysts for
the oxygen reduction reaction (ORR) was investigated using cyclic voltammeter (CV) and the rotating disk
electrode (RDE) technique in 0. 5 mol/L H, SO, solution. Single cell was constructed using PtRu/C (John-
son Matthey Inc) as anode catalyst, the self-made Co-CA-N as cathode catalyst, the treated Nafion 117
membrane (DuPont) as proton exchange membrane. The fuel cell performance of single cells with the elec-
trocatalysts was examined under actual DMFC conditions. Cobalt supported on N-doped carbon aerogels
electrocatalysts showed good electrocatalytic activity for the oxygen reduction in acidic solutions.

Key words: cobalt; n-doped; oxygen reduction reaction; electrocatalysis



