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The objective of this DURIP project was to acquire and build a nano-calorimeter system for very
sensitive measurements of adsorption and reactions of different molecules on catalytic surfaces.

Accomplishments:

e All parts have been acquired and tested individually.

e The calorimeter, gas dosing system, vacuum pump and flow controllers have been
assembled and connected to a computer for automation.

e The dosing system and calorimeter are currently being commissioned and benchmarked
using known standards.

System assembly and integration:

Due to COVID, some parts were backordered and only arrived in late 2021 and summer 2022.
Additionally, a power supply that runs the calorimeter broke down and had to be replaced in
summer 2022 which caused major delays to the assembly of the system. We have finally been able
to finish testing the vacuum pump, the mass flow controllers, calorimeter cell and gas dosing
system. We have also assembled all the individual parts (Figure 1) and we are currently testing the
vacuum level in the overall system (gas lines, gas dosing system and calorimeter cell) and starting
to benchmark the system. The assembled system can be seen in Figure 1. Figure 2 shows a closer
look at some parts and connections between them.
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Benchmarking and commissioning the calorimeter for research

We are currently using standard catalyst samples with known heats of adsorption of CO and
H> to benchmark the assembled calorimeter system. Additionally, since this calorimeter has a
much high sensitivity and is planned to be used for ultra-low loading samples, we will be testing
the low detection limit by diluting the standard catalyst samples. According to our estimates, we
should be able to measure catalysts with metal loading as low as 0.001 wt%.

After the benchmarking and testing the detection limit of the system, we will start testing
single atom and small cluster catalysts that are currently being investigated in ARO projects
W911NF-19-1-0308 and W911NF-20-2-0058.

Figure 1: Assembled system
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Figure 2: Different parts of the assembled system shown in Figure 1





