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Introduction

8 aligned multi-walled carbon nanotubes (MWCNTSs) = substrate for electrodeposition

Aspecific 250 mZ/g

~ @ 10...20 nm

length ca.100 pm

~ | N Q ] 3

N N density 1,35 g/cm

N 7~
Y/
nickel foil
03-05.09.2012 [1] Dorfler, S. et al.: Chemical Physics Letters, 511, 2011
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Introduction

@ motivation = integration of aligned MWCNTs in the polymer electrolyte membrane

fuel cell (PEMFC)

cat.
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Introduction

B8 scheme of MEA preparation

platinum
electro- J
I I I I deposition hot
ECD -
chemical vapour | MWCNTs (ECD) | pressing
deposition (CVD) r—
nickel foil
. = B
LI‘ }].‘ I‘}]‘ Nafion®
MEA 3 -
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Results = plating electrolyte

@ ECD —> criteria of the plating electrolyte?

- chloride free

- no surface-active agents

gt

plating electrolyte: 0.1 M H,SO,

+7.7 mM K,[Pt(NO,),]

[Pt(NO,),(SO,)]" +26~ — Pt+2NO; +SO;~

¥

characterisation on glassy carbon

e
experiment%étup
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Results = plating electrolyte

B glassy carbon = cyclic voltammetry

_ ——0.1MH,SO,
N r]Hz_
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Results = plating electrolyte

@ current transients
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Results = plating electrolyte

@ i-E-curve
N
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Results = plating electrolyte

@ i-E-curve

N estimated platinum deposition
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Results = platinum functionalisation of MWCNTSs

@ alighed MWCNTs = cyclic voltammetry

H, : 0.5mVi/s, cycle 1
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Results = platinum functionalisation of MWCNTSs

B pulse plating =2 smart adaption of -2 particle size

—> particle distribution

- platinum content
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03-05.09.2012 [1] Winand, R.: Electrochimica Acta,29, 1994, 1091-1105
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Results = platinum functionalisation of MWCNTSs

B cross section of the platinum functionalized aligned MWCNTs

111130, CNT 248
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smallest particle size 2 5 nm
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particle diameter / nm
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Results = platinum functionalisation of MWCNTSs

@ electrochemical active surface area (ECSA)!!

Qpin

-2

+ - _ —= APt =

§ N Pt+H +e- > Pt—-H 210uC / cm?

& / /

— 4] s

> .

= real platinum mass?

S o B

b current efficiency K of plating process?

o [ 0.1 M H,SO0,, 50 mV/s .y

= 04 00 04 08 12 16 .

O : literature!?! Kk = 15...10 %
potential EAg/AgCI/V

Q;p / mMCcm™ 80% 20 % 10 % current efficiency [%]
160 21 85 171 platinum surface [m?,,/gp,]
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Results = platinum functionalisation of MWCNTSs

8@ prepared MEA

111118, MEA1
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summary

® [Pt(NO,),(SO,)]* -2 suitable for platinum functionalisation

-20

of MWCNT tips

-40

0,6 0,4 0,2
potential E 1A%

Ag/AgCl

current density i/ mAcm’?

8 smallest nanoparticles 2 5 nm

8 nanoparticles size { current density T

8 high active platinum surface

@ successful MEA preparation
—> platinum nanoparticles on the interface of MWCNT /polymer

- maintenance of the vertical aligned nanostructure
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