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New sources of power are of great interest as ateto
make smaller, more convenient and environmentally
friendly sources are being investigated. Hydrogest f
cells are a way to combine both an effective metfod
power supply, converting chemical energy into eieat
energy directly, and a way to employ clean enefggl
cells involve the use of platinum (Pt) as a catalgs
both the oxygen reduction and hydrogen oxidation
reactions, which is both rare and expensive. Af,suc
there is significant ongoing research towards the
discovery of non-precious metal catalysts (NPMGhwi
activity comparable to that of Pt.

The Fe-N/C catalyst system is a promising alteveati
though the exact structure of the active catabijte is
still debated. Active catalysts are typically forgy high
temperature (600 — 1000°C) pyrolysis in an ammonia
atmosphere of a carbon with adsorbed iron on tHaa!
Dodelet’s group has postulated that the active site
consists of Fe bridging two graphitic crystallitbat
contain pyridinic nitrogen. Thus, catalytic actwis
highly dependent on the nitrogen content achievied a
heat treatment.

Our approach to these catalysts employs surfagaiche
methods to more systematically synthesize the aslite
in order to better relate structure and activitge Turrent
nitrogen compound of interest is 5,6-diamino-1,10-
phenanthroline (aphen) which was attached to eocarb
support (carbon black pearls) using a diazoniunpliog
method (Figure. 1). This is a chemisorption procass
opposed to physisorption one, that allows for arege
model of attachment of the aphen molecule.

In order to understand the effects of the precussadrthe
metal on active site density and activity many bgtit
parameters were varied and measurements weredaken
each step of the process. Aphen loading was irgasti
by preparing a series of samples with increasitigy®f
aphen to carbon black pearls. Cyclic voltammetrg wa
performed and indicated that there is a maximum
effective amount of aphen that can be added to the
materials (Figure. 2).

Iron uptake was also explored by using two difféem
salts; iron(lll) chloride and iron(ll) acetate. dnder to
study solvent effects iron(ll) acetate was prepandubth
water only and a 50:50 water:isopropyl alcohol nmigt
These experiments indicated that the catalystiactivas
dependent on the amount of iron yielding poor rtssolr
higher concentrations.

The effects of the solvent, precursors and metakthe
catalyst activity will be presented. Activity ofdlsamples
is compared using cyclic voltammetry while iron tant

was analyzed using thermogravimetric analysis.rAfee
carbon supports, metal solutions and precursorcutde
and their potential impact on activity will also be
discussed.
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Figure 1. Diazonium Attachment of Aphen to CarbGh.
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Figure 2. Cyclic Voltammogram comparing the activity
of 4 samples prepared using different ratio of aptoe
carbon black pearls (mmol aphen/g carbon).

Reference

1. M. Lefevre and J. P. Dodelelournal of Physical
Chemistry B.104, 11238 — 11247.

2. A.D. Pauric, E.B. Easton, B.J. MacLe&CS Trans.,
28 (23) 55-62 (2010)

w

A. D. Pauric, B. J. MacLean, E. B. Eastdn,
Electrochem. Soc., 158 (2011) B331 — B336.



