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In order to supply solution fuel to STACY (Static Experiment Critical Facility) and

TRACY (Transient Experiment Critical Facility) in the NUCEF (Nuclear Fuel Cycle Safety

Engineering Research Facility), large amounts of enriched uranyl nitrate solution fuel have

been prepared at the fuel treatment system.

During financial year 1994-2000, 635 kg of enriched uranium oxide were dissolved after

optimizing the operation condition for dissolver by preliminary tests to prepare 10% and 6%

enriched uranyl nitrate solution fuel. During financial year 1995-2003, large amounts of

uranyl nitrate solution after critical experiments were concentrated and distilled for acid

removal at uranium evaporator. The method for removing nitric acid from the solution fuel

was established by preliminary evaporator tests.

This report presents results of these preliminary test and operation.

Keywords : Dissolution, Uranium Oxide, Concentration, Acid Removal, Uranyl Nitrate

Solution Fuel, STACY, TRACY, NUCEF
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g ^ i J i ^ : 440gU/ 1
J I IE IH ] ^ : 9

aSSMffi:432.8gU/

448.9gU/
(8-9 0 a )

(1

(8
S$c[i]fi : 1
MMik)m& : 171. 7gU/
;^M : ̂  754 1 -
H ^ g ^ : 340gU/l
M$EMWI : 1
^Fl ̂ ^? - ^ * . ^ F̂ ~ • ^ R1 9 ol 1 /

g U i i ^ : 440gU/l
JHE0I& : 1
WM$cMJ£. : 399. 9gU/

S I E I U ^ : 1

MW£MJ£: 23.4gU/ I
S I E I H ] ^ : 1

2SH1UC : 1
^ S l l S f & i l l l * • ??? Qcrl I /piPjXE-l^/tt^tSZ. . L 0 L . U&U/

v/j/triiiiAN-?nj 1' L /j-f rnf^( /

; ^S : $*J 407 1 -
g f l i i J t : 450gU/ 1
jlSHliJc : 2
HHf£i iJ i : : 443.3gU/

(^HMS^^265.3gU/
W) 3kgU chS^t^COfil

ilSIUSc : 1

gflJUl-t: : 450gU/ 1
JlglUli : 5
WiWi&MM : 442.3gU/

g ^ i s ^ : 400gU/ 1
(1,2 ma)
400gU/ 1

(3,4ma)

1.3N

1.20N

1.32N

-7 ma)
]29kgU

~9[I]g)

1.28N

^ 3 6 1

2.4N

1.38N

1.9N

1.56N

0.15N

0. 56N

Jil l ;
^ 3 6 1

$*j 1. 4N

1.35N

1 0.81N

)

<J 37kgU

1.60N

0.9N

0.78N

^]22kgU

2.3N

1.3N

Ifo 141kgU

(10%)

i^l 6kgU

(10%)

$1 14kgU

(10%)

,ft 14kgU

(10%)

<1kgU

(10%)

Ifi 4kgU

(6%)

^ 13kgU

(10%)

#J34kgU

(10%)

1h 15kgU

(10%)

î ]85kgU
(10%)

$tj 59kgU

(10%)

- 1 2 -



JAERI-Tech 2005-004

7.3 U r l l • - 3

ift

23 H14. 5. 7—9 STACY fc&

: # j 474 I ->S$j 37 I
(10%)

24 H14. 5.15—16

mmm
OkgU
(10%)

25 H14. 5. 21—6. 4 STACY : 385gU/ 1 2.5N
: 6
: 3 8 9 . 9 g U / l 2.44N

375.2gU/ l 2.54N

(6X)

26 HI4. 6.11 —12
(D (6%)

27 H14.10. 28—29

mm
: 390gU/1 2.4N
: 1

H M & S J g : 387. 4gU/ I 2. 23N
(6%)

28 H14.11.12—11.29

mm • mm
I : 380gU/ I 2N

: 4
m : #J 390gU/ I m 2N

m 56kgU
(6%)

29 H15.4.15—18 STACY fcm
mm&mB. •. uo.ogu/1 1.94N
mm : 1 )̂429 I ^ ^ ) 3 5 I

(6%)

30 HI 5. 6. 4—10.23 STACY mmncomm • mm : 450gU/ I IN
: 14

! ^ f I ; U t : 4 6 0 . 8 g U / I 0.96N
448.1gU/ l 1.08N

: m 224kgU

^]235kgU

31 H15 . i l . 11 — 12.3 STACY

mm - mm
mSU :420gU/ I 1.3N

d ~ 3 m g )
33OgU/I 2.5-3N

(4ma)

3 4 1 . 6 g U / l 2.70N
(4ma)

(6%)

- 1 3



-1 T T M

.1 U

1

2

3

4

5

6

7

8

9

H7.9.12-13

H7.1O.6

H7.10.12, 16. 18

H7.10.23-26

H7.10.31-11.2

H7.11.7-8, 10

H7.11.14-16

H7.11.20-22

H7.11.28-29

H7.12.13-14

H7.12.18-19

H7.12.21-22

H8.5.8. 14-15

H8.11.12-14

H8.11.19-21
H8.11.26-28
H8.12.4~5
H8.12.11 —13

H8.12.18-20
H9.10.21-22
H9.10.29-30
H9.11.5-7

VMBft

(mm)

1474

1474

1474

1474

1474

1474

1474

1474

1474

1474

1474

1474

1474

1414

1354

1354

1414

1414

1414

1354

1414

1414

(kg/h)

32

32

32

32

32

32

32

32

32

32

32

32

2 5 - 2 8

30

30

30

30

30

30

30

30

30

(h)

3.3

11.6

18.8

2.0

1.7

1.8

1.7

1.9

1.9

2.3

2.8

2.7

16.8

1.3

1.2

1.2

1.4

1.3

3.0

1.3

0.6

17.9

(h)

6.9

0.0

0.0

23.3

17.8

18.2

18.1

18.8

11.6

11.8

9.0

9.7

0.0

18.6

18.5

17.5

12.2

14.1

16.4

12.9

12.9

2.9

U;l$fB

• * * *

108.4

100.9

100.4

109.1

108.4

108.2

108.2

108.0

105.0

106.9

107.7

109.0

103.9

108.1

108.0

107.8

108.1

107.4

110.9

104.8

104.4

102.0

mm®

104.7

-

-

102.8

102.7

103.0

103.2

103.4

102.6

103.5

103.8

104.5

-

103.1

102.5

102.7

102.8

103.3

104.8

103.1

103.0

101.8

Mm®

122.7

114.2

113.8

124.2

124.2

124.2

123.7

123.1

120.5

121.6

122.4

123.3

117.4

123.7

123.3

123.0

123.4

122.4

125.8

119.0

118.6

116.1

mm®

120.0

-

-

117.7

117.5

117.4

118.7

117.8

117.8

119.8

118.0

119.2

-

117.8

117.2

117.0

117.4

118.0

-

117.3

116.8

115.7

MM

(i)

41.30

35.75

36.94

38.65

37.27

38.60

39.25

38.35

33.56

38.43

38.88

38.67

37.40

36.81

36.13

36.19

36.69

36.04

31.83

35.84

36.99

36.11

feuaiiifcft

(g/cm3)

1.538

1.466

1.205

1.640

1.636

1.661

1.612

1.629

1.585

1.601

1.563

1.623

1.324

1.660

1.635

1.646

1.648

1.671

1.671

1.665

1.625

1.394

•T-$

44.5

24.1

42.0

41.1

25.2

25.7

41.9

25.6

43.1

43.1

40.4

25.8

41.2

42.7

42.0

40.9

42.3

26.3

25.9

40.9

39.8

23.6

(g/0

378.9

320.1

—

474.5

459.2

489.6

492.9

451.6

448.9

447.1

405.0

430.7

141.2

—

482.6

480.8

478.6

484.3

464.9

498.6

462.6

236.9

(N)

2.00

0.87

-

0.59

0.80

0.70

0.99

0.80

0.86

1.16

1.57

1.37

3.44

0.56

0.60

0.62

0.92

0.85

1.45

0.74

0.79

1.59

(kgU)

15.6

11.4

6.5

18.3

17.1

18.9

19.3

17.3

15.1

17.2

15.7

16.7

5.3

18.7

17.4

17.4

17.6

17.5

14.8

17.9

17.1

8.6

cn
CO



8.2

10

11

12

13

14

15

16

17

18

19

20

H1O.1O.16.19 — 21

H1O.1O.27-28

H11.6.17 —18

H11.6.22-23

H11.6.28-29

H11.7.6-7

H11.7.12—13

H11.7.15 —16

H11.7.21 —22

H11.11.4

H11.11.9 —10

H11.9.1-3, 7 - 8

H12.3.24, 27-29

H12.4.5-6

H12.4.12-13

H12.9.6-7

H1 3.4.1 8 — 1 9. 25

H13.6.26

H1 3.7.2

H13.8.29-30

(mm)

1414

1414

1414

1414

1414

1414

1414

1414

1414

1414

1414

1414

1414

1414

1414

1414

1414

1414

1414

1414

(kg/h)

30

30

30

30

30

30

30

30

30

30

30

30

30

35

30

35

30

30

30

30

30

ii$EB$PH1

(h)

20.3

4.1

4.4

4.2

3.2

2.9

2.6

2.8

2.6

3.9

5.1

30.8

14.3

17.5

11.6

11.5

21.7

1.3

5.2

10.8

(h)

0.0

11.7

10.0

10.0

10.0

8.9

9.4

8.5

8.2

3.1

8.7

0.0

16.7

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Uillfs

am
99.7

104.9

104.6

105.5

106.0

105.4

104.7

105.0

105.4

105.7

106.5

99.6

105.5

103.2

97.0

100.2

101.3

102.6

103.5

104.6

(°O
—

103.0

102.9

103.0

103.4

103.2

102.8

103.3

103.3

104.8

104.3

—.

101.3

—

-

-

-

-

-

-

110.3

118.9

118.9

119.8

118.3

119.6

119.2

119.3

120.0

119.8

119.6

112.1

119.6

117.5

109.9

112.1

114.6

117.1

117.8

118.7

mmk
CO
—

116.2

116.6

117.0

117.2

117.4

116.7

117.0

117.0

-

118.5

-

114.9

—

-

-

-

-

-

-

(I)

36.16

36.47

35.22

36.10

37.17

37.13

37.18

36.67

37.16

37.48

40.39

36.46

36.59

35.61

34.97

35.62

36.16

36.89

36.21

35.55

(g/cm3)

1.194

1.548

1.586

1.617

1.622

1.611

1.596

1.639

1.617

1.640

1.628

1.252

1.487

1.561

1.023

1.248

1.485

1.645

1.651

1.619

CO
39.1

40.4

25.2

40.9

40.0

41.5

40.7

25.9

39.6

43.5

45.6

38.5

36.1

43.6

39.9

40.1

39.2

41.0

43.3

40.8

(g/l)

117.9

379.9

416.9

441.8

452.2

450.3

431.5

452.8

449.4

448.1

458.3

171.7

381.2

399.9

23.4

-

232.3

-

-

-

(N)

1.26

1.42

1.13

1.18

0.96

1.15

1.22

1.28

1.27

1.81

0.98

1.28

1.38

1.56

0.15

-

0.56

-

-

-

(kgU)

4.3

13.9

14.7

15.9

16.8

16.7

16.0

16.6

16.7

16.8

18.5

6.3

13.9

14.2

0.8

4.3

12.8

16.9

17.2

15.4



8.3

21

22

23

24

25

26

27

H13.10.30-31

H13.11.2

H13.11.6

H13.11.8

H13.11.12

H13.11.22

H13.11.27

H13.11.29-30

H13.12.4-5

H14.5.7N

8 - 9

H14.5.15-16

H14.5.21

H14.5.23

H14.5.27

H14.5.29

H14.5.31

H14.6.4

H14.6.11-12

H14.10.28-29

(mm)

1414

1414

1414

1414

1414

1414

1414

1414

1414

1414

1454

1414

1414

1414

1414

1414

1414

1414

1561

1414

(kg/h)

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

iilc0#PB1
/JSntB

(h)

0.9

0.7

0.8

0.8

1.0

3.9

3.8

3.8

4.2

20.7

7.5

1.5

2.2

1.5

1.5

1.8

1.5

6.9

1.3

1.2

mn
12.6

6.5

6.6

6.5

6.8

4.0

4.1

10.2

9.5

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

4.0

5.4

Stttt

105.3

103.9

103.3

104.0

103.9

105.9

105.6

105.5

105.4

103.4

96.9

102.9

.104.3

103.9

103.9

103.7

103.5

104.3

105.4

mm
103.2

103.3

102.9

103.4

103.2

104.7

104.3

102.8

103.3

—

—

-

—

—

—

—

—

—

103.8

Xttft

119.5

118.1

117.4

118.2

118

119.8

119.6

119.6

118.9

118.4

109.8

117.3

116.5

117.8

117.8

117.4

117.0

116.1

119.1

mnm.
117.4

117.7

117.0

117.5

117.5

118.5

118.2

116.8

117.1

—

-

-

-

-

-

-

-

—

120.8

mm

(i)

37.12

36.54

37.08

37.11

37.14

36.66

37.03

36.49

37.02

36.64

36.06

35.59

35.71

35.50

35.58

35.40

35.28

39.98

36.89

(g/cm3)

1.610

1.655

1.631

1.631

1.650

1.612

1.591

1.581

1.567

1.674

1.014

1.579

1.607

1.589

1.570

1.593

1.570

1.684

1.573

TO
41.9

26.7

43.4

43.1

43.6

26.8

44.8

27.0

40.4

43.7

38.6

39.6

40.6

40.9

41.1

26.0

39.8

40.7

41.0

mm
(g/D

—

—

-

-

-

-

-

—

-

—

-

369.8

390.2

390.1

371.3

374.2

371.4

-

387.4

(N)

—

—

-

-

-

-

-

-

_ -

—

-

2.30

2.78

2.54

2.53

2.54

2.53

-

2.23

(kgU)

16.6

17.2

17.2

17.3

17.3

15.1

15.2

14.5

14.6

16.7

<1

13.2

13.9

13.8

13.2

13.2

13.1

17.4

14.5

CO
co
CO
en
O
O



8.4

28

29

30

ilfeB

H14.11.12-13
H14.11.18

H14.11.25-26

H14.11.28-29

H15.4.15-16, 18
H15.6.4-6.9-13

H15.6.18-20

H15.7.8-9

H15.7.1K 14
H15.7.16-17

H15.7.23-24

H15.7.29-30

H15.8.5-6

H1 5.8.20-21
H15.10.1— 2

H15.10.7~8

H15.10.14 —15

H15.10.17.20

H15.10.22-23

(mm)

1414

1414

1414

1414

1414

1414

1414

1414

1414

1414

1414

1414

1414

1414

1414

1414

1414

1414

1414

(kg/h)

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

(h)

1.3

1.3

1.4

1.2

18.6

1.6

1.3

1.3

1.4

1.4

1.4

1.6

1.9

0.4

0.4

0.5

0.5

1.2

0.8

0.6

0.6

0.5

0.6

0.6

mm
(h)

8.0

6.2

7.9

8.2

0.0

6.3

6.1

6.1

6.1

6.0

18.4

17.3

11.1

10.1

10.1

10.1

10.1

10.0

10.3

9.6

9.6

9.7

9.6

9.7

U;l!Hi

amt

106.7

106.9

106.7

107.0

100.0

103.8

105.3

106.0

106.7

106.8

106.9

107.0

104.4

104.2

104.3

104.5

104.1

104.0

104.7

103.8

104.3

104.1

104.1

104.4

(°O
103.0

103.8

103.0

103.7

—

102.1

102.7

103.2

103.6

103.8

101.8

102.0

102.6

102.3

102.6

102.4

102.2

102.5

102.8

102.2

102.8

102.3

102.7

102.3

121.0

120.6

120.9

121.3

112.9

117.2

119.2

119.8

120.6

121.2

121.4

121.8

118.7

117.8

118.6

118.7

118.4

118.6

119.6

118.1

118.0

118.2

118.2

118.7

mm
CO

116.6

117.4

116.4

117.4

—

115.1

115.7

116.4

117.2

117.4

115.7

115.9

116.5

116.1

116.6

116.3

116.2

116.8

117.0

116.1

116.5

116.2

116.6

116.4

ii$E?

(I)

35.51

36.51

35.69

34.75

35.20

36.73

36.79

36.97

37.28

36.77

36.79

37.03

36.97

38.77

36.97

36.87

36.92

36.84

37.92

(g/cm3)

1.580

1.579

1.575

1.606

1.253

1.610

1.648

1.637

1.624

1.637

1.638

1.624

1.634

1.631

1.604

1.616

1.612

1.614

1.619

/mfzz.

CO
37.9

23.9

37.8

24.0

24.7

24.7

24.7

40.2

37.5

37.7

37.9

38.2

38.5

39.3

38.5

38.8

39.1

38.7

39.0

(g/D

395.9

383.0

389.4

399.0

140.0

431.7

465.5

466.2

454.9

461.0

462.0

451.6

460.4

467.6

440.1

449.5

444.0

443.3

455.2

(N)

1.98

2.20

2.00

1.98

1.94

0.90

0.76

0.88

1.02

0.99

0.97

1.06

1.01

0.90

1.04

1.02

1.02

1.05

0.99

mmm.
(kgU)

• 14.1

14.0

13.9

13.9

4.9

.15.9

17.1

17.2

17.0

17.0

17.0

16.7

17.0

18.1

16.3

16.6

16.4

16.3

17.3

CO
o
o



.5

(mm) (kg/h) (h) (h)
mm

(I) (g/cm3) (g/D (N)
(kgU)

31 H15.11.H~12 1414 30 1.3 11.2 105.8 102.8 120.2 116.7 38.13 1.583 39.8 424.9 1.19 16.2

H15.11.18 —19 1414 30 1.3 11.1 106.4 103.0 119.6 116.8 36.80 1.607 39.4 435.1 1.29 16.0

H15.11.2K25 1414 30 1.2 10.9 105.5 102.9 120.0 116.6 36.70 1.612 40.4 439.8 1.22 16.1

H15.12.2~3 1414 30 1.7

1.7

4.8

5.1

104.6

107.1

103.1

1042

1.1.8.2
121.7

116.3

118.1

36.80 1.520 40.6 341.6 2.70 12.6

oo

V
- 3
o

CO
o
CDen



JAERI-Tech 2005-004

9 STACY

(gU/l) (N) (gU/l) (N) (gU/l) (N)

H7
450 1.00 448.9 0.86 1.10 0.2 0.14 14.0

470 1.00 467.8 0.91 2.20 0.5 0.09 9.0

440 1.30 436.0 1.22 4.00 0.9 0.08 6.2

450 1.40 443.3 1.35 6.70 1.5 0.05 3.6

450 0.90 442.3 0.78 7.70 1.7 0.12 13.3

385 2.50 388.9 2.48 3.90 1.0 0.02 0.8

STACY
450 1.00 457.1 0.99 7.10 1.6 0.01 1.0

4.7 1.1 0.07 6.8

- 1 9 -
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JAERI-Tech 2005-004
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