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Feasibility investigation of a denitration/conversion equipment concept (2)
(Research report)

Ryoji Tanimoto*, Tadahiro Yoshimura*, Yasushi Hoshino*,
Hideki Munekata*,and Yoshihisa Tamaki*

Abstract

In this investigation, ceramics denitration containers with ball valve units were
manufactured and preliminary tests of microwave denitration, calcination and
reduction were carried out in last fiscal year. In this fiscal year, a small scale
denitration /conversion apparatus with turntable system was designed and
manufactured, then a series of microwave denitration/conversion tests was conducted.
Feasibility of the denitration/conversion apparatus with turntable system was
evaluated by checking powder properties and soundness of apparatus through the
series of tests.

The summary of the results are as follows;

(1) By the series of microwave denitration, calcination, and reduction tests using small
scale denitration/conversion apparatus with turntable system manufactured, it is
confirmed that there are no critical problem in the apparatus.

(2) Checking the powder properties after grinding, it is confirmed that the powder is
equivalent of one obtained by conventional microwave denitration /conversion
facility.

(3) Reduced powder was grinded and pressed to several pellets, then sintered. It was
confirmed that high density pellet fuel can be obtained.

(4) Studying the test results from the viewpoint of feasibility of denitration/conversion
facility with turntable system, the R&D issues were made clear.

This work performed by Mitsubishi Materials Corporation under contract with Japan
Nuclear Cycle Development Institute.
JNC Liaison Fuel Fabrication System Group, System Engineering Technology
Division, O-arai Engineering Center
*  Mitsubishi Materials Corporation
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4.4-2 JNC
INC (MH )
(BET ) 2.6 m2/g 5.0 m2/g No0.59(1986 9 )
(Fsss ) 1.3um 19um MOX(1 1)
2.1 2.3glcc
94%TD
)
No.l 2 5 6 4t/cm?2 1700 x 4
4.4-4
87.8%TD 95.9%TD
No.l 2 5 No.6
87.8%TD 88.0%TD
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3
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41-1

No. U /
5%H, 95%N,
0-1 1.2kw 70min 230cc 0.7 - - - - - H15.8.26
0-2 2.0kw 30min 200cc 0.6 - - - - - H15.8.27
0-3 1.2kw 50min 200cc 0.6 - - - - - H15.8.27
0-4 1.4kw 40min 180cc 055 |700 x1 700 x 1 24  /min - - H15.8.28
0-5 - - - 0.55 - 700 x1 | 24 /min - - H15.8.29 No 0-4
0-6 - - - 055 - 700 x 1 24 /min - - H15.8.29
0-7 1.4kw 40min 180cc 055 |700 x 1 700 x 1 24  /min 66rpm 5min H15.9.2
0-8 1.4kw 40min 180cc 055 800 x1 800 x 1 24 /min 66rpm 5min H15.9.3
*1
*9 (
u 307guU/ 0.2mol/ 2rpm
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N0.0-6 ( )
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No. U /
5%H, 95%N,
1 1.2kw 50min 180cc 0.55 |750 750 24 /min 66rpm 10min | 1750 x 4 at/cm? H15.9.8
2 1.2kw 50min 180cc 0.55 |850 850 24 /min 66rpm 10min |1750 x 4 at/cm? H15.9.4
3 1.2kw 50min 180cc 0.55 |850 750 24  /min 66rpm 10min - H15.9.9
4 1.2kw 50min 180cc 0.55 |750 850 24 /min 66rpm 10min - H15.9.10
5 1.2kw 50min 180cc 0.55 |750 750 24  /min 182rpm 2min 1750 x 4 at/cm? H15.9.11
6 1.2kw 50min 180cc 0.55 |850 850 24 /min 182rpm 2min  |1750 x 4 at/cm? H15.9.16
7 1.2kw 50min 180cc 0.55 |850 750 24  /min 182rpm 2min - H15.9.17
8 1.2kw 50min 180cc 0.55 |750 850 24 /min 182rpm 2min - H15.9.19
9 1w 0min_{ -+ 70¢¢ 052 - - - - H15.9.18
2kw 5min
10 Liaw 0min_{ -+ 70¢¢ 052 - - - - H15.10.8
2kw 5min
1 Liaw 0min_{ -+ 70¢¢ 052 - - - - H15.10.8
2kw 5min
12 0.8kw 83min_{ 479cc 052 - - - - H15.10.9
2kw 5min
13 Liw S5min 170cc 052 - - - - H15.10.9
2kw 5min
u 307gu/ 0.2mol/ 2rpm




N019|

1256

(170cc or 180cc) |

(BET) ]

( )
| (12kwx 50 ) |
_____________ )
)
| ( 30min) |
| (75000850 x 1 ) |
| (5%H,95%N, 2.4 /min) |
| (75000850 x 1 ) |
| (5%H, 15 ) |
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44-1

No.
(Fsss) (BET)

1 750 750~ 66rpm | 1omin | 4°1 386y | 292 /g| 194g/cc | 261g/cc | 026
A

2 850 80 *1 | gorom | 10min | 544 | 2451 | 206 /9| 204g/cc | 314g/cc | 035
)

3 850 70 1 | eeom | 1omin | 528 | 3120 |276 /g| 208¢/cc | 2750/cc | 024
B

4 750 80 *1 | gorom | 10min | 530 | 404y | 242 /79| 186g/cc | 278g/cc | 033
c

5 750 70 %1 ygomom | omin | 561 | 120u | 361 /g| 177g/cc | 292v 0.39
A

6 850 80 1 | ygoom | 2min | 922 | 190y |145 /9| 2079/cc | 3460/cc | 040
)

7 850 0 %1 ygomom | omin | 548 | 224y | 253 /9| 183g/cc | 295¢/cc | 038
B

8 750 850 x1 | 1gorpm | 2min | 533 2300|230 sg| Y€ | s06g7cc | 037
C

33-1




4.4-3

TI-2

No.
Ti-1 | T2 | TI-3
1 750 1 687 571 .
2 850 1 690 675 .
3 850 1 777 666 .
4 750 1 680 576 352
5 750 1 697 557 423
6 850 1 826 a0 |TT
" 850 1 812 s02 |1°F
g™ 750 1 726
9 850 1 816 a5 ML
680 524
10 850 1 680 ) (5043 )| ()
TI-1
TI-2
TI-3
1 700 /05
*9 800 /05

(

)



4.4-4

No.

mm

mm

mm

g/cm3

%TD

mm

g/cm3

%TD

10.224

12.903

6.2071

5.86

5341

8.403
8.347
8.365

8.366

10.726

6.1722

10.47

95.44

10.229

12.742

6.1163

5.84

53.25

8.373
8.344
8.349

8.353

10.549

6.0817

10.52

9591

10.229

12.632

6.1384

591

53.90

8.462
8.427
8418

8.434

10.506

6.1098

10.41

94.90

10.232

12.570

6.0910

5.89

53.72

8.467
8.411
8.412

8.425

10.447

6.0626

10.41

94.89

10.207

13441

6.2031

5.64

5141

8.299
8.260
8.267

8.272

11.081

6.0900

10.23

93.23

10.21

13.025

6.0238

5.65

51.49

8.317
8.269
8.268

8.281

10.727

59129

10.24

93.30

10.224

12.872

6.2459

591

53.88

8.586
8.571
8.546

8.569

11.127

6.1818

9.63

87.83

10.224

12.600

6.1055

5.90

53.80

8.598
8.560
8.581

8.575

10.846

6.0492

9.66

88.04




4.4-5

H15.9.4 H15.109

No. U /

1 1.2kw 50min 180cc 0.55

2 1.2kw 50min 180cc 0.55

3 1.2kw 50min 180cc 0.55

4 1.2kw 50min 180cc 0.55

5 1.2kw 50min 180cc 0.55

6 1.2kw 50min 180cc 0.55

7 1.2kw 50min 180cc 0.55

8 1.2kw 50min 180cc 0.55

9 Liow S0min_ 11 70¢¢ 052
2kw 5min

10 Liow S0min_ 11 70¢¢ 052
2kw 5min

1 Liow Somin_ 11 70¢¢ 052
2kw 5min

12 0.8low 63min_ 1 170cc 052
2kw 5min

13 Liew SSmin_ 14 706¢ 0.52
2kw 5min
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