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1) Advanced Tritium Extraction 2) Zeolite Membranes for Tritium
System for HCPB Breeding Blanket Process at the TLK

Zeolites have been identified as the most promising membrane
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Expected purge gas composition: H, (0.1%), HT (4 ppm), HTO materials, since they are

(4 ppm), impurities (10 ppm), He as purge gas around 10* m3/h

* Trittum Compatible
 Tuneable materials (pores range: d, ~ 0.3 — 1.3 nm)
* Chemical and thermally resistant A
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MFI (ZSM-5) 30 — 60 0.55 TiO, & Al,O,
Possible continuous operation and lowest tritium NaA <10 041 AlLO,
Inventory but experimental validation is needed S-SOD <10 0.29 TiO,
Carbon <1 0.34 TIO,
3) Experiments without Tritium P27 D289 M, R0 7 0295 1, He = 0260 nm

7.0 - TH20/He @ H2/He*

* obtained for single gases

~20-30% ~1-2
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MFI-ZSM5 | | | RF — Recovery Fraction

0 30 60 90 EF — Enrichment Factor
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5) Numerical Simulation of a
Membrane Cascade for DEMO TES

He + Q, l— MSB l The DEMO requirements (RF > 90%, EF > 20) can only be
met using a membrane cascade approach.
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Demonstrate the potential of zeolite membranes for Simulate the operation of the membrane cascade

tritium extraction from the He purge gas of HCPB for the TES at DEMO scale
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