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Solid Oxide Fuel Cells (SOFCs) are devices that take in hydrogen and through an Tbes —h
electrochemical reaction produce electricity with minimal emissions. They are comprised =
of an anode, cathode, and electrolyte. These cells are made of ceramic materials, so they . I === [:D . EIeCfrOnyef Y3/
operate between 600-1000°C in order to achieve sufficient ionic conductivity [1]. ==== |. TommTon ] _
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Objectives - = Anode, NI-YSZ
* Test silver as an external current collector for the anode Chromatogranh —
 Collecting current externally requires a portion of the anode to be exposed, Controller
which could allow fuel to escape and cause damage to the cell [2] _ _
e Understand the kinetics and reactions occuring if hydrocarbons are to be used as fuel Figure 1: SEM image taken. of Fhe bottom of the cell
for SOECs. . ‘ . at 100 mL/min dip speed
e Hydrogen is the optimal fuel but there are issue with storage [3] Figure 2: Experimental Setup, all gas§es were supplied at a rate Methods
* Hydrogen is current produced by reforming hydrocarbons B * Fuel cells were fabricated using a dip coating technique
35 12 200 * |nfigure 1, the thickness of the anode and
2 electrolyte can be seen.
- 30 1 130 ~ * Silver was applied to the cathode creating an active area of
3 160 <E 4cm”2 and to the anode.
< 25 0.8 140 L. * Infigure 2, hydrogen and carbon monoxide are being fed
T S 120 % to the cell to simulate if hydrocarbons were to be used
o 20 o — * Nitrogen was additionally supplied to act as a
>
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o g * Infigure 3 the hydrogen is disappearing at a significantly faster rate
g 5 0.2 40 S than the carbon monoxide.
“d 20 * Thisis expected because the kinetics are much faster for
& 0 0 0 hydrogen in SOFCs.
5O 0 100 200 300 400 0 100 500 300 400 500 * |nthe figure 4 at a voltage of 0.6 V, the power density is 190
. : mW/cm”2 is achieved.
Current Density (mA/cm”2) Current Density (mA/cm”2) ./ . . .
. In previous research, Dr. Milcarek has applied gold as a current
+H2? +=CO +C0O2 -Theoretical H20 ~Voltage -~Power Density collector to the anode. He had a total active area of 15.03cm”2
, . N and was able to achieve about 440 mW/cm”2 per cell at a voltage
Figure 3: Gas Chromatograph results Figure 4: Polarization Curve of 0.6V [4].
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