Th S paper descri ba objective technical results and analysis. Any subjective views or opinions that might be expressed
n the paper do not necessarily represent the views of the U.S. Department o fE nergy ol h U ted States Government.

! : I 4
| SAND2019- 10446C

Sandia National Laboratories

Polymer/Metal-Based Sensors for Tamper-Indicating Enclos
Jason Livesay, Matthew Humphries, and Cody Corbin

Sandia National Laboratories, 1515 Eubank Blvd. SE. Albuquerque,

Introduction Results Nwgriz 001M_01M ___ 02M 0.01M_01M ___ 02M
Tamper-indicating enclosures (TIEs) reveal visually obvious T omtate Seraor >xu B B Y hEd W,
irreversible changes to identify access to an item of interest. \ o o |l R AN
Transition metal complexes can be vibrantly colored. This NH N A > min '”Wate>
color is dependent on the ligand's structure (organic @NHz : HOY(NjYOH 1. PPA, 250°C No SN HO-BIP e
molecule’s structure) and it's interacts with the metal o o0 . @N N‘@ =
COmpIex. This interaction can be applied to TIEs In that the Figure 2: Synthesis of HO-BIP (2,6-bis(10-methyl-benzimidazolyl)-
transition metal salts can be isolated from the organic 4-hydroxypyridine). Figure 6. Transition metal solution added dropwise to sensor
molecule initially and once damage is inflicted the metals are - - n containing PEGDA polymer.
released allowing the interaction with the organic molecule to e . _
OCCuUT. )  Polymer samples were additionally soaked in HCI for 5
- L minutes.
o A AT + Significantly less fading was observed for the FeCl,
@ @ samples after soaks.
E/D BIC "
i 11, | Conclusion
iu_ﬂ; S i —  The sensors HO-BIP and MA-BIP were successfully
785 En | :?5 7.70 % 765 760 755 750 745 740 is ?i 725 720 715 445 440 435 430 Es 420 SyntheSized

Figure 3: 'H NMR spectrum of synthesized HO-BIP.

 MA-BIP covalently bound to polymer matrix.
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Figure 4. Evaluation experiment of color change with the addition
of sensor to transition metal solution.

Figure 1: General representation of concept.!
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