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Scale up of simulated moving bed chromatography
separation of enriched boron-10
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Abstract: In order to implement the industrial-scale simulated moving bed (SMB) chromatographic separation of
enriched boron-10, a scale-up SMB test of boron-10 separation by displacement chromatography using a boron-specific
resin XSC-700 in fluoride-form is carried out based on the previous work. The inner diameter of chromatographic column
is enlarged from 10 mm to 85 mm,and the size of resin particle from 230 pm to 780 um ( commercial resin). The scale-
up SMB test is run continuously for 60 days (129 port-switches) and the amount of enriched boric-10 acid solid for
31.11% -40.31% (B-10 atomic fraction) is 68 g. The enrichment factor £ and the height equivalent to a theoretical
plate (HETP) are calculated for the scale-up SMB system at various number of port-switch based on Fujii’s equation.
The values of & and HETP are found to be constant,e =0.009 2 £0.000 7, HETP =0.83 +0. 10 cm, respectively.
Compared with the experimental results from the previous small-scale SMB separation system, the separation results are
much less effective due to smaller & value and bigger HETP.
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