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An investigation into the design, cost, feasibility, and impact of the (JAEA). and French Alternative Energies and

Copper Chlorine thermochemical cycle in producing clean H .. Atomic Energy Commission (CEA) have recognized

: : , . the Cu-Cl cycle to be one of the most promising
By: Everett Bishop, Hikmat Bittar, Christian Nguyen, Anya Panose cycles for thermochemical hydrogen production that

utilizes Generation I'V nuclear reactors, SCWR 8],
This support’s our model’s preliminary calculations
for cost as shown below 1n Figure 6.

Method Cost
($’kg H))

Cu-Cl (model) 2.50—-4.25
Cu-Cl (literature) 2-3
HTSE 2-5.71
S-1 2.07
HyS 2-3

Figure 6: Cost comparison to our model
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Considering environmental concerns,
energy usage, and our model’s
calculations, the Cu-Cl cycle is a viable
method for hydrogen production.

0 I T T T
12 6 12 6
am am pm pm

Decomposition
(430 °C, 1 bar)

The four step Cu-ClI Cycle consists of the following

reactions:
*Hydrolysis: 2CuCl:(s) + H.O(g) — Cu:0OCl:(s) + 2HCI(g)
*Decomposition: Cu:0Cl:(s) — 2CuClI(l) + 202(g)
*Electrolysis: 2CuCl(aq) + 2HCI(g) — H:(g) + 2CuClx(aq) O:

*Drying: CuCl:(aq) — CuCl:(s) + H-0O(Qg) 'Reactor design
ENVIRONMENTAL IMPACT Figure 2: Visualization of the Four-Step Copper Chlorine cycle *Scale-up and integration

SENSITIVITY ANALYSIS *Oxygen usage
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* Calculations based on production rate of
187,000 kg H_/day

* Different temperatures affect the
efficiency/conversion of each step

» Figures 3-5 present the cost dependence on N project.
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Figure 4: Decomposition Temp. Sensitivity Analysis
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