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Objective: Development of a capacitive sensor to passively monitor an area for the presence of hydrogen fluoride

(HF) gas and provide a cumulative record of HF exposure.

This paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed
In the paper do not necessarily represent the views of the U.S. Department of Energy or the United States Government. |
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Introduction.: Hazardous chemical detection is an
important capability for a variety of industrial and
manufacturing processes. Hydrogen fluoride and
hydrofluoric acid are commonly used in a wide
range of industrial processes. Currently available
commercial approaches for chemical monitoring
are based on active detection systems that must be
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in challenging environments, where hazards,
accessibility, or space limit the use of active devices.

Results: Capacitive Sensor Design Developing in situ testing to monitor

real-time sensor performance
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Results: Materials Sensitivity

Exposure parameters evaluated qualitatively by SEM.
Parameters include: HF concentration, exposure
duration, and relative humidity during exposure.

Si;N, 510,

HF Time no RH 10-15% 25-40% HF Time no RH 10-15% 25-40%
Short (6 h) No detectable Short (6 h)

;:r(r)r Medium (14 h) change ;::1 Medium (14 h)
Long (24+) Long (24+)
Short (6 h) Detectable Short (6 h)

>10 " Medium (14 h) ghangs >10 " Medium (14 h)

pEm Long (24+) PR Long (24+)

TiO,: The reaction with HF is much slower than the
reactions with Si;N, or SiO,, but TiO, is sensitive to low
concentrations over long duration exposure times.

All three materials have advantages for different
CONOPS. Future work will leverage multi-material tags
to function in a broad range of exposure conditions.

Future Work:

Characterize dose/response with in
situ capacitive sensors and readout.

Characterize response linearity vs.
concentration and environmental
conditions.

Integrate with BeagleBone® platform
for prototype deployable device.

BeagleBone® with FDC2114
Evaluation Module

Board design for integration
with PocketBeagle®

PocketBeagle®
and board at
1:1 scale
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