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° Introduction ‘

Advanced diagnostics for monitoring of degradation products have been called out as specific
needs by both the JASON Defense Advisory Panel (JSR-97-320, 1998) and SNL.

An embedded sensor tuned to high specificity of target off gas molecules of interest will provide a
unique dataset with which to characterize materials degradation, potentially providing a path to in
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. ProjectAim [ NO, Detection, M-MOF-74 (M = Ni, Co, Mg)

« Qur aim is the development of a novel, robust, compact (~1 cm?3) embedded sensor for 100
direct electrical detection of materials degradation products in nuclear weapons systems.

* The device should have low power requirements, exhibit stable and selective
performance over a wide temperature range, and survive a variety of vibration conditions.

Co-MOF-74
Mg-MOF-74
Ni-MOF-74

3
©
S
.pe : : T : : o) 60
* The ability to selectively detect degradation products will introduce a new diagnostic E
capability to assess the health of nuclear weapons systems, providing confidence in the £
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functional performance of the weapons system. 3 0
 We are interested in an integrated sensor, WhICh will record degradation products during S o0
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* Electrical Testing housing  getter resistance for IDEs coated with M-MOF-74 (M = Co, Mg, Ni). NO,, exposure was at 5 ppm NO,, for 8 h at 50 °C.
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Combining tuned nanoporous materials (such as metal organic frameworks (MOFs) and zeolites) that are
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plentiful common ‘air component gases.
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The proven ‘low power’ requirements for this sensor make it attractive to long term and multi-environmental
conditions. Durability studies have shown films are in accordance with ASTM adhesion standards. Current successes
enable on-going device developmental studies with DOD partners.

Highly selective with an electrical support, enables the fabrication of integrated sensors with sensitivity to
ﬂ Dropcast powder
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