LR 10384 PiE =1 BR

5. 20620131151479 uDC

B R}
m Lt % & #® X

RURAHEN & LB BRI BB i PHAR fE b
5 A BB L M R B

Study on Microwave-assisted Preparation and

h

Electrocatalytic Performance of Anode Catalyst for Direct

Methanol Fuel Cell
3 F B

TFHIFIEL: REAE
b F TG TRATI

+ W 4% M ok F I A2
wLARH A 2016 F A
LA FFET R 2016 S A
FALRT A A 2016 F A

Ho
Al
iy

BTN TER
P 5] A

2016 £ H



BIIAXFFAIL R eI A

ANEZW AR SGEARNAE IR T T, JOLSE I TR o
ARNAEWRLEE TS HAA N stk D R R A TR, 7E L
Fr L 207 AR B, FFRF AN CRTTRARE 7T AL 2R
L (BA7)D.

T, BRSO ( ) PR
(41 KW FURER, REG ( ) R (4D &t
s KB, £ ( S e . GHEM LFES

P IEE R BRI 11 57 N BRI = 448K, ARG ILTAE N AR, Al
PAATERE B B )

FIIN (Z4):
£ A H



BIIXRFEFALIEERE R FER

AN AT TR AR (e N RSN A 2601 B AT SE I TMED
S E DR B AN 2210 5, JF 1) 28 B T iR e MU IE 2 2 Aar
W (AR T i), FovRA AR SCHE N TR e
B S ANFRE TR A A SO 4 E
il = A 8 S P O AT RS R, A SR S A RN B
P fe, RAHFCED. 4Bl EicE Foe oy NE B ] i 3.

KRR SE T

( ) 1A TTRARE R DL 7 B8 IR 2018 3,
T F A HEE, R BRI

( ) 2. ARE, ] BRI

(I 75 LA EARRLHE 5 TN EE FARRL A 28 . AR5 407 10 S B 2
S E TR RE R RS H AR, REE TR RS T
S ER ARSI NATHAALIR S WA REAES 1), BRIAAR
THAALR S, BE A EIR AL )

o

FIAN (3542):
F A H



wm O

B RERR I TG R AR EE . MBI RS MR E AL
SRS 0 BB A 52 B T R 0 DR o S T A0 4 e e R A i PR 1) L
2 R AR r b PR M A S P 110 2 b A o TRl ) 7 A 4 S P L R
SEAG R AR 70K IR L P 4 P IR T ) R R e 35

N T R E ARG PEACBEALTIRAS, ARSCHI T PRUC AZ e AL
X FEJE PRUTIO2 HEAL TR H-PtRu 4L 7). KA X SFEATH (XRD). 34T
BB (SEMD. Bei i (EDXO. BEH BT R4S (TEM) BLK X Gt
FHEW (XPS) KW TS LML 7. FIBIGIAR ik A i B
R A R 1) R i Ak B PR R . SR B T 45 AL DR LA T T

(1) RN 20715614 T PIRUIC TS o 1 S fikint
BhE % Ru Kb, SR A 6 VA TE Ru K BURI R A R Pt, &
TR PtRU 7450 . TEM 25 532 BT & 5 PtRU/C fEALTRI g Koh 1 HA ki
e/ INRURLAR 43 A1 A8 1RE AL ARSI SR B BT 46 ¥ PERU/C 557 FH I PYC (IM)
1 PtRU/C (IM) HHLL, Hilf KA S 3l AR R O 2

(2) SR FH TR G U AR 1 4 T B TR 45K 1) PRUTIO, AL 7. %%
i 5 HAH FLAE A RUITiOz, 485 A PR B AE NIE J5FHIE. Ru/TiO2 R T 5
ALIEJE Pt RTIRIA . FHEAL2AIRFE B 5 PUTIO, PYC (IM) F1 PtRU/C (IM) AL
FALL, PtRU/TIO2 Xf HRE [ F AU S B 7 Hh T SE A (R e A PR RE s I BLZEBIE
AT AT LA R MR SR A T B v 1 I SR A

(3) EXGE)ZE PRU/TIOz HEAL T 5 R 1, PA TiO yibitiil & 1 2 4L
H-PtRu 47 383 2 HaPtCls YR 1 5 1] LA ACHI IS Pt Kok 1 1o & 94
PRI Pt 20 SRR . 45 LB IR H-PERU Ak 705 PP PR B SR A0 1k 24 9 s P
PY/C (IM) 111 2.5 f5, JFHIHE MR EMME Ru 2 EFmigm. b, i1
Pifa e tEMR &K B H-PtRu 575 A PUC (IM) #1 PtRu/C (JM) #HEL, FEIL T X H
B A A B A P P PP M B
REEIA: BRI, R, PRRuEE; MG BB



Abstract

Direct methanol fuel cell (DMFC) has attracted many interests due to its low toxicity,
high energy density, environmental sustainability, high energy-conversion efficiency
and compact system. However, the insufficient catalytic performance and high cost
issues are the main challenges that hinder the commercial application of DMFC. Thus,
developing new catalysts to improve the catalytic activity and reduce the cost is an
urgent need for the development of DMFC.

In order to improve the catalytic performance and lower the cost of catalyst, PtRu/C
core-shell, double-shell PtRu/TiO, and H-PtRu catalysts were prepared in this
dissertation. The morphology, structure and composition of as-prepared catalysts were
characterized by X-ray diffraction (XRD), scanning electron microscope (SEM),
energy dispersive analysis of X-ray (EDX), transmission electron microscope (TEM)
and X-ray photoelectron spectroscopy (XPS). The electrochemical performance was
investigated by cyclic voltammetry and chronoamperometry. The main conclusions are
presented as follows:

(1) PtRu/C core-shell catalyst was prepared by a facile and efficient method, in which
the Ru nanoparticles were prepared with microwave-assisted method followed by in-
situ reduction of Pt on Ru nanoparticles forming the PtRu core-shell structure. The
TEM results show that the synthesized PtRu/C catalysts have small particle size and
narrow size distribution. And the electrochemical results show that the as-prepared
PtRu/C catalysts have lower onset-potential and decay rate of current compared with
the Pt/C (JM) and PtRu/C (JM) catalyst.

(2) A facile synthetic route was employed to prepare double-shell PtRu/TiO; catalyst
successfully, in which Ru precursor was reduced by microwave and Pt precursor was
in-situ reduced on Ru/TiO> using L-ascorbic acid as the reductant. Cyclic voltammetry
and chronoamperometry demonstrate the enhancement of electrocatalytic performance

towards the methanol electrooxidation of PtRu/TiO2 in comparison with Pt/TiO,, Pt/C
I



(JM) and PtRu/C (JM). Furthermore, the activity for methanol oxidation reaction (MOR)
is much higher in alkaline media than that in acidic media.

(3) Based on the preparation of double-shell PtRu/TiO> catalyst, porous H-PtRu
catalysts were prepared with TiO; as template. The quantity of Pt NPs is easily tailored
to control the integrity of Pt shell through varying the amount of H2PtCle solution.
Results show that the catalytic activity of H-PtRu toward methanol oxidation reaction
(MOR) is ~2.5 times higher than that of Pt/C (JM), and the electrocatalytic stability
improves with the increase of Ru content. Furthermore, H-PtRu exhibits better
electrocatalytic performance for methanol oxidation compared to Pt/C (JM) and PtRu/C
(IM).

Key words : Fuel cells; Methanol electrooxidation; PtRu bimetallic; Catalyst;

Microwave-assisted
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