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Nitride Fuel Pellets Fabrication Tests (1)

—UN Pellets Tests—
Masayuki MORIHIRA * Akira HANART* *
Soichiro YANO* Kenichi HAYASHI * * *
Seitarc KOMURA * *

Katsuichiro KAMIMURA * * # Toshiaki HIYAMA *

Abstract

Uranium-Plutonium Mixed Nitride fuel development has been done as one of the
feasibility study of advanced nuclear fuel in PFDF (Plutonium Fuel Development
Faéility) Tokai PNC. UN tests were performed to check fabrication equipments and as
pretests for MN tests in 1995~1996. Some problems for a reducing furnace and a
sintering furnace were solved. Finally high density single phase UN pellets (93.0%TD)
Were successfully obtained. (U, Pu)N tests were started on December 1996.

Impurity analysis for the productson final stage of UN tests was not performed
because all tests in PFDF were stopped relating to an accident in TRP {Tokai
Reprocessing Plant). We expect that nitrogen content and oxygen impurity content of the
UN are not so different from the analytical value of (U, Pu)N products which were
fabricated just after final UN tests. They are N=5.51% and 0=0.11%. Carbon impurity
was not analyzed for both UN and (U, Pu)N.

Plutonium Fuel Technology Development Section, Tokai PNC

* Inspection Development Co.Ltd '

ok Mitsubishi Material Co.Ltd

*%%**  Plutonium Fuel Technology Develapment Section (Currently NUPEC)
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a1



[43)

#2 HEBER-E(¥D1)

HERT v k . . . . 5 RIS E RS
E B H1EAE | E2mRfE 3 E R H4EBRE BT GET2)
w| % N (%) - 5.13 5.17 5.87 5.53 5.06 5.35
'? Wl 0 (%) — 2.90 1.17 0.15 0.15 0.73 0.57
w | B C(w * — <0.1 <0.1 <0.1 <0.1 01 <0.1
i? X | - UN, U0z UN, UOz UN, UQ2 UNEH | UQ2, UN | UN,UQ2
;’; M | BT m) — 0.48866 0.48888 0.48887 0.48893 | 0.48898 | 0.48884
EREEER (%) 95.09 | 98.75 98.93 99.60 98.86 98.50
EWER (g) 48.0 113.1 80.2 107.8 121.7 111.7
B # SRR E R, TEIZ L EE HaiL | #Rdh |HEEHD
i i ] [} i
HExo v b o . ! ! o ) J
E B (BERE) (BERE) (BEREL) | (BERE2) | (BEESL) | (BEFS2) (BEAE3) (BEREL) (Bt 2)
" 4 N (%) 5.02 4.65 4.75 — 5.33 - — 5.26 5.13
i O (%) 0.73 1.20 1.83 — 0.79 — — 0.62 0.55
= f C (%) * 0.1 0.1 0.2 - 0.2 - — - -
" X 1H UN, UOz | UN,UOz | UN, UO2 - UNHiAH = — UN, GOz -
# HTFEH (nm)| 0.48898 | 0.48905 | 0.48915 — 0.48913 - — — —
F1)— > (%TD) 58.36 63.31 62.63 62.73 61.40 62.02 61.24 61.18 61.84
% (e () (=) £ (=)) 100.09(6))|(0.08 (6))} (0.12 (4)]| (0.39(4))| (0.15(4))| [0.37(6)) {0.29 (7))
3 JERE (%TD) 78.16 88.0 83.50 85.65 89.54 | 89.16 89.22 91.91 92.50
(o () (=) ((—)) [(0.80(6))|(0.52 (6)}] (0.41 (4)]] [0.49 (4)) | [0.30 (4))| [0.55 (6)) (0.21 (7))
" % i%%g :igg;gﬁ%@‘ gg)gﬁﬁf 1750 CHERS | 1750°CHERE| 1650 T BERS 1750°C ik

* I HBTER,LOMEME (BH-388), 48, HEETHE-DTAFAMEICRAZ BB, FOBASII <01 TRLY. .

TTT-86 OTP8NL ONd



€6

F2 FABERE-EH(F02)

HEEO v b HemAE EemEAE EemElE sgE7mEfE E7EIFEE
I B (F1) (FEIC2) (FZTC3) (F’IT1) (5%_7—52)
o |7 N (%) 5.34 5.59 5.58 5.49 5.68
% |l 0 (% 0.58 0.12 0.13 0.15 0.14
| = = - = =
i? X # UN, UO2 UNEAH UNEAE UNEiAH UNE
;; W | BFEH @m) - — — ~ —
ERERRE (%) — — 99.15 101.3 99.54
EWER (g) 41.3 514 59.9
- C/0=1.32
- FRS5 ¢ /minX 8h - JEB5 ¢ /minX12h | - #EES ¢ /minX 8h - C/0=1.32 -
= Eenl wEal Y EEALL A SRR
AL
HEO v k
H B
pay N (%)
i 0 (%)
& f& C (%) *
wi X @
| BFEH (m) 5560 - 7 EIRIERER TR R S
1] — > (%TD)
pia (o (n))
33 FekE (%TD)
(o ()
- I

¥ [ BFERD L OREE (BH-388) . 8.

FEETH L0/ T AHEIZL LI XD HD, TOHEE"<0ITRLL,

TTT-86 OTYSNI ONd



¥6

#-2 HEER B (F03)

HBov b | gsERE SBEIBUE (552737 F) SR (833 F) B (43 F)
R H (513 y F) FBEH TEEE LB T B HEAR WERD Y
5 N & — - - — - - —
o |7 0 ® - - - - - - -
o | Bl o+ - <0.1 <01 <01 <0.1 <0.1 <01
& 18 UN, UOz UNi4H UN, U0z UNEAH UNHAH UN, UOz UNEA
;; B | BT EH (am) - 0.48891 0.48886 0.48892 0.48892 0.48880 0.48890
ERRIRE (%) 16.07 16.57 17.05 15.05
FAES (g) 99.3 101.4 107.3 122.3
W % g EREL | =mmL EEev, | meaL | mwsttEm | - semsen
! I
= D“
5 H i) (BERED) (BEROQOESE) (BEAER)
| 5 N (%) - - -
iy 0 (%) - = -
| B[ e 0.1 - 0.1
4| X id ;‘f UN, $#U02 - UN, UQz
| BFEH am) & 0.48903 - 0.48905
71) — > (%TD) =] 64.10 63.44
% (o () & (0.16 (10)) (0.53 (8))
BE| B (%TD) e 92.30 92.98 _
(o () (0.63 (10)] (0.17 (5))
%z + 1650°C X 5hifeis + 1750C X 3hEBEEE - 1700°C X 5hifii
- REmND D

¥ | BRFELED, S OFEME CBH-38H) . kB,

HEETHLOTATAHEICLLZ LS D, FOBEIE<01"TR LY,

TTT-86 0TP8NL ONd
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BT EED O OREFHYEDOHE

Potter 5*i3, UN-CETRICDWTRATERSND UN@%%%&&N/C%MB@E@%EEH%%L'Cu:
5,
CHN+C) =11.2977 (Bao) +36.5833 (Bao)2—1.36532% 10% (Bao)3+1.92034 % 104 (Bao)! ~ D
Bao = (20—4.8886) ; ao=iEFER(A)

Wi, OXTHRLNLC/NHOEPSUNTOREFRHWEERD 2, ‘
F3., C N, UC, UNODENMEE FNEFNMce, My, Muc, Mun, C/(NTO)EEE « £ T 5 L, UNRUE
BUCHLFERERHN THL L &,
Mc/{(Mn+Mc) =Muc/(MuntMuc) = a
&0,
Muc

a (Mun+Muc)
= g (Mun+t a (Munt+Muc)

= g (1+ ¢ )Munt a 2Muc _

MUC = (1 @ JMIUN crrememmrmem e @
THbo
T, UNOEEWunZ252.00Muy, FHREDERWclEMuc=Mc= 2 (1+ «)MNTH 5725,
We  =12.01% {1+ «)Mun -

£ oT, THKRFEARIE,
We/Wun =12.01% {e(l+ 2)Mun/252.00Mus| % 106
=12.01% {a(l+a)/252.00} %108 (ppm)
Lid,

* P.E.Potter, K.E.Spear, IAEA-SM, 236, 40 (1979)
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