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Paul Scherrer Institut, Switzerland (Guenther G. Scherer group)

Cited from the group’ s web-site

IN SITU MEASUREMENT OF LOCAL PARAMETERS

® |iquid water content
® current density

* mpedance

® catalyst utilization

Local current density (CD) measurements on different length Seinwlator
scales allow the identification of inhomogeneities in local cell '
performance. However, they do not allow the identification of the : :
underlying limiting or even harmful processes. Therefore, we have s Sunply
developed novel spatially resolved in sifu methods that are based '
on AC Impedance (EIS) and Cyclic Voltammetry (CV). These
spatially resolved techniques are used along with neutron
radiography (NR) to observe and to quantify the distribution of
liguid water inside an operating fuel cell in a completely
non-invasive way. This combination of methods provides unigue
insights into the impact of water on the local properties of the cell.

Figure 2 shows a sketch of the expenmental setup for ’

U

| Sine Wave

simultanecus MRJEIS/CD measurements in PEFCs on a local

scale and experimental results obtained with a linear 200cm®
Hz/air PEFC. Sowis |

Callimakor



Paul Scherrer Institut, Switzerlan

FUEL CELL DIAGNOSTICS

MISSION

LIQUID WATER DETECTION IN PEFCs

Through plane neutron radiography (neutron beam perpendicular
to the membrane plane) can resolve the distribution of liquid water
over the fuel cell area. This technique has been applied for several
years at PSI. To resolve the distribution of water across the fuel
cell structure, in plane imaging has to be used, which implies very
high requirements on resolution. Recent improvements of the
imaging method, pixel resolution of a low as 2.5 pm could be
reached.

d (Guenther G. Scherer group)

Cited from the group’ s web-site

“Our aim is to promote the application of transient technigues in
polymer electrolyte fuel cell diagnostics for the identification of
inhomogeneities and limiting/harmful processes on a local scale”

In @ combined experimental and modeling effort, we are
developing/using spatially resolved characterization methods for
PEFCs that are based on ac impedance spectroscopy, cyclic
voltammetry and step response. In addition, we are using steady state
imaging techniques based on neutron radiography.

Our current experimental and modeling work focuses on:

Liguid water detection in PEFCs

In sifu measurement of local parameters during PEFC operation
Local transient response of PEFCs

Fundamental aspects of the impedance response of PEFCs

® Characterization of materials using ac technigues

Through Plana imaging:
Beam
—_—
e
— =
-
—_—

Call

In Plane Imaging:
Baam

Figure 1: Through plarne neutron radiography can resaolve the
distribution of liquid water over the fuel cell area. /n plarme imaging
allows us to resolve the distribution of water across the fuel cell

structure.
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The Pennsylvania State University (Chao- Yang Wang% JL—7)

Axis of Rotation

X-ray ; :

Source
Fuel Cell
2D array of
Detectors

GDL Holder (a)

Axis of
Rotation

(b)

The GDL holder was rotated 360° in the X-ray beam while the
two-dimensional array of detectors provides the attenuated views to
data acquisition computer. The computer system reconstructs
multiple “slices” or cross-sectional image, of attenuated values, that
represent the spatial variation of CT number. In the present work,
entire GDL was scanned in 15 slices along the thickness of the GDL,
with the voxel dimension of 10 x 10 x 13.4 u m.

Reconstructed images for the middle slice of GDL: a in dry state,
b pre-saturated with liquid water, ¢ after 2 min of purge, d after 6
min of purge, e after 12 min of purge, and f after 25 min of purge.
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