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Analysis of the uranyl nitrate solution fuel is carried out at the analytical laboratory of 

NUCEF (Nuclear Fuel Cycle Engineering Research Facility), which provides essential data 

for operation of STACY (Static Experiment Critical Facility), TRACY (Transient Experiment 

Critical Facility) and the fuel treatment system. 

Analyzed in FY 2006 were uranyl nitrate solution fuel samples taken before and after 

experiments of STACY and TRACY, samples for the preparation of uranyl nitrate solution 

fuel, and samples for nuclear material accountancy purpose. The total number of the samples 

analyzed in FY 2006 was 254. 

This report summarizes works related to the analysis and management of the analytical 

laboratory in the FY 2006. 
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1.

Nuclear Fuel Cycle Safety Engineering Research Facility

NUCEF Static Experiment Critical Facility STACY

Transient Experiment Critical Facility TRACY

Back-end Fuel Cycle Key Elements Research Facility BECKY

TRU

18

STACY Gd 235U 6%

235U 5% TRACY

235U 10%

STACY 235U

6% Gd Gd

STACY 17 Fission Products FP

FP

STACY TRACY

18

2.

2.1

STACY TRACY

STACY TRACY

FP Gd

FP

TBP

1
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2.2

1) NUCEF B 2

1

2.3 18

18 2 18 254

608 51% STACY TRACY

14% 10% 13% NUCEF

2 12%

55% FP

TBP FP

DBP 2%

3 2 STACY Gd 4

3 TRACY

1 5 80 196

2 6 92 221

2

Physical Inventory Taking PIT

3 7 56 146

4 8 26 31

2.4

STACY 17 FP Sm Cs Rh

Eu

H18 TBP-n-

FP FP Sm Eu

ICP Cs Rh ICP

FP TBP-n- TBP-n-

(1) FP

FP 6 18 5 FP
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TBP- FP TBP 2)

FP TBP-n-

FP

FP

(2) TBP-n-

14 TBP-n- 18

18 6 7 2 TBP-n-

TBP-n-

2.5

NSRR

18 2 28

2.6

NUCEF

PIT 18 9 1 9 20 18 9

21 9 22 IAEA Physical 

Inventory Verification PIV

18 68 1 12 IAEA

JSGO

NMCC JSGO NMCC

IDMS NMCC

4 5 IAEA 6

IAEA NMCC

3.

Gd STACY Gd
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17 FP STACY

19 FP

3.1 Gd

(1) 

IDMS Gd

H17

Gd

(2) ICP

ICP Gd

TBP-n- Gd

5

Fe,Ni,Cr,Mn,Cu Co 10mg/

10mg/

3.2 FP Gd

STACY g/

3)

4) 400mg/

FP Gd FP Gd

5)6)

MIBK 2

(1) 

MIBK

7)~14) FP Gd MIBK

2-n-

MIBK

94%
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MIBK

10%

 (2)  2

2

TBP-n- FP

2

FP

2 MIBK

MIBK 1 MIBK

2

4.

NUCEF

4.1

(1)

15) STACY TRACY

18 STACY TRACY

445 72km

9 7

(2)

15
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(3)

ICP

(4)

(5)

17 3 1 2

23

0.2 0.4 kPa

BECKY

0.1 vol% / h

(6)

3 2 5

3 1

1/2

0.5 m / s

4.2

18

192 200L 2

10 24 13

8 2 1 1 5 1
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3

10

19 1 19 3

40 17

110 80

3 30 100

19

18

5.

18

2 1

1 1

3 1

19 Gd
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6.

18 STACY TRACY

19 18

STACY Gd

18 STACY FP
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1 MIBK

0.3N

(MIBK)

2-n-

- 660nm

3 g 180 g 180 g

(1) UV-1600 

(2) 10mm

(1) 0.3N

(2)

(3)

(4) 0.125%

(C22H18As2N4O14S2) 0.031g 25m

(5) 2-n-

(6) (20mg/g

JAERI-U4 2g 1+1 5 10

30

1+1  10

100
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(6)-1 200 g/g

20mg/g 1m 1m

99m

(6)-2

200 g/g 2.5m 5m 25m 45m

100g

5 10 50 90 g/g

5.1

(1) 2m 20m

(2) 130

(3) 0.3N 1m

(4) 15m 0.3N 1m

(5) 4g

(6) MIBK 8m 5

(7) 4m 25m

(8) m

(9) (1+1)0.5m

(10) 0.125% 1.5m

(11) 2-n- 25m

(12) 15 660nm

5.2

(6)-2 (25m ) (8)

(12)
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20m 2m

130

0.3N

15m

0.3N

4g

MIBK 8m 5

4m 25m

1m

(1+1)0.5m

0.125% 1.5m

2-n-

15 10mm 660nm

( g/m ) F (m )

F: ( g

(4 8)

(1)
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2  MIBK

NUCEF

2-n-

660nm

STACY 17 18 FP

(MIBK)

2-n-

660nm

MIBK

2.1

(1) UV-1600 

(2) 10mm

(3)

(4)

2.2

(1) (0.125%)

0.1g 100m 1N 50m 2-n-

1

(2) (MIBK)

(3) 2-n-

(4) (20mg/g

JAERI-U4 2g 1+1 5 10
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30

(4)-1 200 g/g

20mg/g 1m 1m

99m

(4)-2

200 g/g 2.5 5 25 45m

100g

5 10 50 90 g/g

(5)  FP

Sm Cs Eu Rh Gd  40 100

200 g/

(1)

(2) (0.1 0.3 1.0 2.0 4.0N)1m

(3) (0.1 0.3 1.0 2.0 4.0N)1m

(4) 25 30 70 80 90%

(5) MIBK

(6) NUCEF - -12)

USO3

4.1

90 g 2

1m (1+1)0.5m 0.125% 1.5m

2-n- 25m MIBK8m MIBK

4m

651.6nm( ) MIBK

650.6nm( )

MIBK (

)
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1

4.2 FP

FP 40 200 g(

10 100 g) 1

Cs Rh
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1

4.3

4.3.1 MIBK

MIBK

2

2

30% 67%

2
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2

2
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4.3.2

4.3.1

5

0.3N

90%

1 2 4m 8m

94%
Cs.o

D 7.7
Cs.w 

Cs.o 

Cs.w

   100D 
E(%) 94

 Vw 
D

 Vo 

Vw

Vo 

3 94%(Blank )

3

4.3.3

800 g 4.3.2

MIBK 0.5m ( 50 g )

MIBK 1m

94% (Blank

)
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4.3.4 MIBK FP

FP 100 g 4.3.2

MIBK 4m

660nm 4

FP

MIBK

4  MIBK

4.4

4.4.1 2-n- MIBK

2-n- MIBK

1) 2-n- 20m MIBK 1m 20m

MIBK

2) 2-n- 20m MIBK 20m 1m

4m 5m

4.4.2

90 g

MIBK4m 2-n- 10m 2.5 0m (1+1)0.5m

0.125% 0.5 3m

2.5 0m 25m

660nm 3 90 g

0.125% 1.5m

�����������������������

����



3

4.4.3

MIBK

4

25% 30%

MIBK 5

0.05N

4 MIBK
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5

4.4.4 MIBK

180 g MIBK MIBK 1 2

4m

MIBK 5

1 4m 94% (Blank )

MIBK

5 MIBK

4.5

4.5.1

90 g MIBK MIBK 4m

5

6 0.34 0.39%
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6 MIBK

4.5.2

10% 3mg/

( ) 7 2.5

5.0 g 10 30% 6

Blank

8 2.5 45 g

90%

7

8 Blank
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6  Blank

5.1

F4-56 U A

9

10% 5%

9

5.2

FP

10 U

60 90 3

11 90%
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11 

MIBK

(1) MIBK 0.3N 2

0.3N 2m 4g MIBK8m

90%

(2)

(3) MIBK 25m 4m

660nm 3.4 104

(4)

10%

(5) MIBK
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3

A1

24 40%

WSD UA

UB UA UB U (1)

U 0.3% A2 18

U UB UA / UA 100 %  (1) 

JAERI-U4

A1 A2
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