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INTRODUCTION RESULTS AND DISCUSSIONS

Alternative energy resources are needed to alleviate the energy crisis. 0.30 1.2

Fuel cells are one of the examples to help solve the problem. The main “g 0.25 | Methanol oxidation Ng 1o | oserprion-oxidation

goal of this research is to reduce the cost of fuel cells in order to compete < gig / < gi

with current market technologies including gasoline internal combustion > 010 > o4 | Ptcarbon paper TGPHO9

engines. The membrane electrode assembly (MEA) consists of a % 0.05 - = % 0.2 )

membrane, two dispersed catalyst layers, and two gas diffusion layers % 0.00 - @ 0.0 —7-‘—_;7‘-;;-—'
(GDLs). The electrochemical performance of the fuel cells is strongly %giz 202 /\ Carbon paper TGPHO90
Influenced by the MEA preparation. Key to successful MEA fabrication is - :0:15 \ \ \ © 8: *

the efficient deposition of catalysts, which must be stable and uniform 0.2 0.4 0.6 0.8 1.0 0.2 0.3 0.8 1.3
resulting in high utilization of Pt catalyst. In the assembly of MEAs it is Potential (V) Potential (V)

Important to achieve good contact between the membrane, the GDL and

the catalyst layers. Good contact maximizes catalyst utilization during cell

operation!3. Electrochemical Atomic Layer Deposition (ECALD) was ]

identified as a potential MEA fabrication technique to reduce the amount || Pcarbon paper TGPH090

of Pt on the electrode and to increase Pt utilization. EC-ALD is the AN & a4
electrochemical deposition method that Involves  alternated
electrodeposition of atomic layers of elements on a substrate, employing
under-potential deposition (UPD) Iin which one element deposits onto
another element at a voltage prior to that necessary to deposit the
element onto itself4>.

OBJECTIVES

* To deposit Pt nanoparticles on carbon paper (GDL used in fuel cells)
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using ECALD technique. I
* To electrochemically characterize Pt supported on carbon paper towards O -
hydrogen and methanol oxidation as well as CO adsorption in acidic fij'iv,,,«f"“”""""‘“*’ A e
medium ~ ALM B
* To observe the morphological structure of Pt on carbon paper utilizing , , e~
Scanning Electron Microscopy (SEM) coupled to Energy Dispersive X-ray 0 1 2 Energ)?; keV) 4 5 6
spectroscopy (EDX).
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e CONCLUSIONS and FUTURE WORK

E » Preliminary results showed that the sequential electrodeposition of Pt on
carbon paper was successful.

Pt and Cu were detected with SEM and confirmed by EDX.

The sequential electrodeposited Pt on carbon paper showed the

electrochemical activity towards hydrogen, methanol and CO adsorption.

Deposition time will be optimised.

Carbon paper will be modified with a conductive microporous layer (Carbon
—_— black + Nafion ionomer) before the electrodeposition step.
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Sequential electrodeposition coupled to Surface-limited Redox-
replacement reactions: Synthesis of multilayered Pt electrocatalyst

Vet Gt saion st B ey gl @D @ __ » Fabricate and test MEA’s performance in PEMFC.
(2) Potentiostatic electrodeposition at -
l Edep > Ecu-cuz+ (Underpotential
Deposition (UPD)) or Eg., < Ecy.cuae
(small OverPotential Deposition
(OPD) - to produce sacrificial Cu B I B L I O G RA P H Y
adlayer on active sites of the
substrate; Rinse with BE
(s XsXsXsXsXsXs) (s Xs X s XsXsXsXs) ' : ' ' '
S s Lo XsisXs —-— RS 1. Barbir F., (2005) PEM Fuel Cells: Theory and Practice, Elsevier Academic
(4) Pt nanodeposit on substrate: (3) Inject H,PtCl solution and allow PreSS OXfOrd.
inse wit and iniect Cu 2+ surface -limited redox -replacement
colution at E>s Eey o @ (SLRR) o Cu by PLat open circui 2. Yang T.-H., et al (2004) J. Power Sources 127 230.
1 (OC) : : .. :
B S . 3. Hirano S., Kim J. and Srinivasan S., (1997) Electrochim. Acta 42(10) 1587.
PEPEPSEY, EYNEYSN — . —— —) LSOO O SO NSO . . . .
CPOCPYCPYCPOCPY) - :
EOEEOEOED EDEEVEED 4. Stlc_:kne_y, J.L., etal., (2002) Encyclopedia of Electrochemistry, Wiley-VCH:
P2 & H Weinheim 513
(5) Potentiostatic electrodepositionat —  (6) Inject H,PtCls solution and allow 1 5. MkWIZU T.S., Mathe M.K., CUkrOWSkI I., (2010) LangmUIr 26 (1) 570.
Egep t0 produce sacrificial Cu surface -limited redox -replacement
s B (Tl
YV CEPCEY,



