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This second-year progress report of the
three-year research involves mainly in the
extraction of uranium metal using chelate —
containing 1,1,1,2-tetrafluoroethane
(R134A). The major intention is to explore
a new way to substitute the traditional
Purex technique for nuclear fuel treatment.
Adding suitable chelate agents (such as

RI34A(1,1,1,2-tetrafluorocthane) HNO;-1-Benzoylacetone), the unused
uranium oxides are efficiently extracted by
R134A. Potentially, R134A may replace

the organic solvents or supercritical fluid

Purex

HNO;-1-Benzoylacetone .. )
3 M carbon dioxide extractions for the

treatment of nuclear fuel rods. In addition,
we also tried by using R134A as a solvent
to concentrate ethanol from the aqueous
solution which is wusually produced by
R134A . . . .
fermentation. This extraction technique
may save more energy compared with the
traditional distillation method. Our results
demonstrate that R134A can efficiently

extract ethanol from the aqueous solution.

R134A

4
8 While at the high initial concentration

(84%), the final extract exceeds the

concentration at the azeotrope.
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2 HND-Benzoyl acetone

Compl ex Pl (bar) T (] RSD EI®) i mat e
Solubill ity
(ml / 1200ml)
15 25 2|. 8 9. 3
15 45 3. 7 3.2
15 60 4|. 8 3.5
40 25 3. 3 6. 8
HN-Ol- Benzoyl| acgept one 45 4|. 3 4.5
40 6 0 6|. O 7.6
60 5 3.7 13.8
60 45 5. 1 7.2
6 0 6 0 7. 4 8.9
3 1-Benzoyl acetone
Chel at ¢ P (bar) T () RSBo(%Wpility
(mol e/ L)
15 25 1. 59| x 7Q 0
1-BenzoyllackS5one 6 0 5.87 | x B0 O
60 25 6.88 | x 1120. 7
60 60 1906 x1403
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(bar) | (CC) (2) (2) (%) | (wt%o)
50 | 40 128 6wt% |0.4716| 0.5841 | 45.63 | 5533
60 0.5548| 0.641 | 50.08 | 54.98
20 | 40 128 6wt%  |0.4682| 0.5909 | 46.16 | 55.79
60 05031 0.6304 | 49.25 | 55.62
50 | 40 |256 10Wt% |0.6421| 1.4073 | 54.97 | 68.67
60 0.4693| 1.4624 | 57.13 | 75.71
20 | 40 |256 10wt% |0.7621| 1.4255 | 55.68 | 65.16
60 0.6689| 1.4767 | 57.68 | 68.82
50 60 | 128 6wt%  |0.5052| 0.7761 | 60.63 | 58.3 5ml

20 40 |512 21wt% |0.5575| 2.462 48.06 | 8&L.5

1024 42wt% [0.4399| 5.123 50.03 | 92.09

2056  84wt% [0.6778| 11.984 | 55.37 | 94.64

20 60 |512 2Iwt% [0.5318| 2.6514 | 51.79 | 83.29

1024 42wt% |0.6021| 5.6847 | 55.51 | 90.42

2056  84wt% |0.4859| 12.4459 | 60.53 | 96.24

50 60 |512 2Iwt% |0.4924| 2.8761 56.17 | 85.38

1024 42wt% |0.4425| 5.5947 | 54.64 | 92.67

2056 84wt% [0.4722| 12.8471 | 62.86 | 96.45




