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Summary

The mixed alloys are being investigated
for the proposed RAD stability but
additional results are anticipated from
these syntheses. RAD stability hard to
determine due to IB carbonization for
imaging/processing.

Printing CuPt - lon Beam

Once an ink was developed, it was transferred from Feinteci=p0xmdg g lon beam proved to be a challenge in exposing the prints to
the glovebox to be printed w ion impact with consistency.

The process of coating the prints with graphene as a part of
the procedure for ion beam skews the conductivity
measurements as the graphene itself is conductive.
Ildentifying the location of the ionization proved difficult

High Temp: The synthesis of copper
nanoparticles has been successful at a high
temperature. This reduction is performed at
3000 C in hexadecylamine and octylamine.
Typically yields are ~2 g per batch.

Printing
- Printed on Optomec M3D using Nitrogen carrier gas
- 34-38 ccm Sheath gas flow, 14-18 ccm Aerosol gas flow, 42-
48 V atomizer voltage CuPt
- Print speed: 4 mm/s = :
- Printed 1, 2, 3, 4, and 5 layer 2 mm x 4 mm pads on 3 mil
Kapton

ON-only HDA-only
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Cu(0) nanoparticles
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Low Temp: Large scale synthesis (~ 100 g) of copper
nanoparticles has also been realized generating
[Cu(p-Mes)]stol homogenous particles of the same size at 180° C

A. New precursors, surfactants

B. New materials, routes, properties
C. N-inks progress

D. Printing of alloys

E. lon Beam exposure

The synthesis of . ’ S Cu(O)inanoparticIes"

copper nanopartlcles Room Temp: Small scale attempts at the reduction of copper
from copper mesityl _— “ nanoparticles at room temperature or near room temperature
has been realized using ; have been successful using amine reductants

Sintering
- Sintered in tube furnace under 2.9% hydrogen balance
argon at 375° C for one hour

Sandia National Laboratories is a multi-mission laboratory
managed and operated by National Technology and Engineering
Solutions of Sandia, LLC., a wholly owned subsidiary of Honeywell
International, Inc., for the U.S. Department of Energy’s National
Nuclear Security Administration under contract DE-NA0003525.

a variety of techniques
and methods at

varying temperatures. No Temp: The copper mesityl precursor
was printed directly onto the substrate and

converted to metal using laser processing

Cu(0) nanoparticles

- In the future samples will be taken to the Gamma Irradiation
Facility (GIF) so that the entirety of the print can be exposed
to ion impact using a Co®° source.
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CuMes direct print of Cu(0)




