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Low density MOX pellets for FBR “MONJU” have not been fabricated in Plutonium
Fuel Fabricating Facility (PFPF) for these 9 years since completion of the first reload
fuel for “MONJU” in 1995. In this period, about 60 % of machines in the pellet
fabrication process of PFPF have been replaced with new ones, and fabrication of MOX
pellets for “JOYO” has been continued using these machines. Concerning the feed MOX
powders for “MONJU”, the amount of decay heat has been increased with increase of
accumulated Am-241 in this period. In addition, powder characteristic of recycled MOX
powder which is one of feed powders, MH-MOX powder, UOz powder and recycled MOX
powder, was significantly changed by replacing former processing machine used for
scrap recycling with improved one.

Using MOX powder with increased decay heat and recycled MOX powder processed
by new machine, a series of low density MOX pellet fabrication tests were conducted to
confirm pellet fabrication conditions for current pellet fabrication machines from
October in 2004 to August in 2006. As a conclusion, it was confirmed that low density
MOX pellets could be fabricated using these feed powders and replaced machines by
adjusting pellet fabrication conditions adequately.

This report summarizes the results of a series of low density MOX pellet fabrication

tests.

Keywords: FBR, Low Density MOX Pellet, Recycled Powder, Fuel Fabrication
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IRFBAHY) (ppm) EEREAEREE (um)
SHER T L R AT A | AT RS i Wi 77 =
BEfE % RS % FRRERSR | BERETR | FRBERSTR BT
(1[EH) (2[EH) * (1[EH) (2[EH) *
L1CZ0211 <30 <30 <30 2.9 5.3 7.7
L1CZ0212 <30 <30 <30 2.9 3.0 8.8
L1CZ0216 <30 <30 — 3.7 10. 1 —
L1CZ0217 <30 <30 — 2.2 3.2 —
L1CZ0218 <30 <30 — 2.7 4.9 —

*L1CZ0211 1&, A A Z4T 0 TN HEERE O 7 % T,
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#2.15 £FilBRT o OBEREBEE (AL ABR)

e KT 7 x— | i@ B BEAL I D

- R T . N RS A

L “ ﬁ% VMR | RHRAE ﬁf(%t;’ﬁ e 2
(wt%) (wt%) - (%TD)
PR s | 11070219 87.0 1.70
Bemiaedi (A5 B | 1 1c70220 - ”5 87.4 1.34
I 11CZ0206 ' 81.3 1.61
(A1 #BR) 170208 84.3 1.70

*AB FRER T L 7= 2 Eey R I1E Al

AR CHEH L7 b D L0 b,
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#3.1 BEE LB RL v b ofbERg;
L1CZ0207 1.1CZ0208 1.1CZ0219
(A1 35R) (A1 #BR) (A5 #BR)
PRBH AR 4l FMAl A1
ﬁiﬁ@”ﬂ*ﬁﬂ_{ o NI7AN ) A\ 7] o) A\
P IEEAELA [EEAEE Hraz Ak
sz AR R
DIRAZHE (wth) 20 20 20
KT 7 —=
X 1.6 2.1 2.1
WRANZR (wt%)
HIBERS SRR 1700°C X 2h 1700°C X 2h 1700°C X 4. 3h
WIBERE (A A e e e T BERS
Ui gkt | o BERER | e
#£3.2 BEXLEVHEBROMSER
1.1CZ0207 1.1CZ0208 1.1CZ0219
(ﬁﬁ@% SEHIRERE | BEREEREE | ERERL | BEREEREE | ERERS | BEREE
flef (h) | s | o | sBEE | OEEER | BE | O
(%TD) 7 (%TD) (%TD) 7% (%TD) (%TD) 7% (%TD)
0 (FEHE) 87.2 0. 68 85.0 0.73 87.5 1.63
2 88.0 0. 65 86. 2 0. 62 88. 1 1.38
4 88. 1 0.59 86. 3 0.59 88. 2 1.30
8 88. 2 0. 62 86.5 0.58 88. 2 1.32
12 88.3 0. 60 86.5 0. 56 88. 2 1.27
16 88. 4 0. 60 86. 6 0. 56 88. 2 1.25
20 88. 4 0. 58 86. 6 0. 54 88. 2 1.24
24 88. 4 0.55 86. 7 0.55 88. 2 1.24
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# 3.3 HAEI R OIRG FEAE
PPN
%Ziizgégﬁ/ HCRTTRE (n/e) | PHIRLRE (o) R
(B AT HIEEg 0.15~0. 65 1.83~11. 09 ~55wt%
(HA L] 1 REGEE 0. 3~0. 68 1. 17~6. 67 38
(KEBSI 1L 25wt%)
CARNSNIIEN T 0.22 4. 26 T0wt%E T Al HE

# 3.4 FARUE R OB & £ OMPERIER R (FeXRIUH R O f it L alER)

. AR TR R
LT Vil
. YRR AT Rz FRER | TR
e N
QI YT TR | 2w o B EIEe (m*/g) (pm)
EE¥ 0.7
0 st 0. 6 mn 9 ] %1 @5
TE::0.3mm
FEZ:0.7mm
1 0. 6 mm 1 [=] 0. 64 5.97
TE::0.3mm
FEF:0.7mm
2 1.2 mm 2 [A] 0.91 4.1
TE::0.5mm
FE¥:0.7mm
3 1.2 mm 1 [|] 0. 58 3. 67
TE::0.5mm
EEZ :0.5mm
4 0. 25 mm — 0.21 4.03
TE :0.1mm
>:< %g/ﬁ‘ﬁ@ 1= 'fq:ﬁﬁnh nitgﬁfﬁﬂl/\f;%ﬁﬁb@*ﬁj
#£3.5 7V —r_Ly bofESM GEREIR O il atER)
R T T 7.1 F2
A s 38k gMOX* 19kgMOX 19kgMOX
i AR R DR A= 25wt% 40wt% 40wt%
INA AR 0. bwt% 0. bwt% 0. 8wt%
AT 7 —~iI=E 2. 1wt% 2. lwt% 1. 6wt%
V70 T MERINER 0. 2wt% 0. 2wt% 0. 2wt%
R 490MPa 490MPa 490MPa
A% 4 DI 53E AT 4 DIZ4E
. T e g =7
ik BALERSAFIER 3.8 | B AL BV 1358 3. 8
5 e L

1X. 19kgMOX > %,




JAEA-Technology 2008-017

# 3.6 BMLPESAE (RexNRIUH R O AL aliR)

oS gl e A KB ResC ResD
i fi5 £ 1t 800°C X 2 B 800°C X 2 W 800°C X 2 H[H 800°C X 4 H[H
] — 2L L 1100°C X 2 WS L
BEkE S 1700°C X 2 B[ 1700°C X 2 B[4 1700°C X 2 BRY 1700°C X 2 By
1[EIH : 1700°C X 2 B[4
2 a1 : 1700°C X 4 H¢fH
3[EH : 1700°C X 4 FH¢fH
4 [FH : 1700°C X 4 R
R A ) )
5EH : 1700°C X 4 H#f
6 a1 H : 1700°C X 4 F¢fH
71E1H : 1700°C X 4 F#RH
AFF : 1700°C X 26 HER
7 3.7 IERALELORER (LRI R O fei b akER)
VISV NIIESS TR LR DFE B
T U EKE SN : =
stvs | T e | Z7 YN LR
JE . (i XA [8l1%k)
0,
1 wesH 0. bwt% 2. 1wt% 2. Omm :(377@5[/;
1
0,
2 KesH 0. 5wt% 2. 1wt% 1. 8mm ?ZIEZI/;
0,
1 RexH 0. 5wt% 2. 1wt% 1. 8mm ?SIEZI/;
52
0,
2 KesH 0. 8wt% 1. 6wt% 1. 6mm ?72@5[/;
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AR D7V =Xy hOBE (GRS R O i b akbR)
) B (%TD)
HERT L H ———

I AE T e 75
F1
) 57. 4 0. 284
(RT7 77—~ 2. 1wt%)
Z2
) 61.5 0.196
(RT7 7 —=~: 1.6wt%)
Z2
) 62. 8 0. 141
(RT7 77—~ 2. 1wt%)
5 — LS S e R R AL
- ] 57. 1 0. 283
FRBR O#E B (L1CZ0206) *
B — RS S e RRRER AL
o ] 56. 9 0. 296
FRBR OFE SR (L1C720208) *

X T — 2 & LT

#3.9 #%alRT ORERE R (RURIE RO i L)

Ey S % 2

VYRS

W P D FEVE(R 72

7 aa

Kax B
(RT 7 4 —~ Mg *

92. 0%TD

0. 194%TD

77.0%TD

1. 35%TD

76. 9%TD

1. 56%TD

79. 7%TD

1. 35%TD

77.8%TD

1. 02%TD

(R7 7 —~< BN *

87. 5%TD

0. 923%TD

77.0%TD

0. 686%TD

77.2%TD

0. 641%TD

78. 3%TD

0. 814%TD

76. 8%TD

0. 595%TD

X MR Z/DES L TSR TR, WIIENZ LT Y B R DR 0. TwthERIN,
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#3.10 KRBT o DBERESL > FOEZRHER GEAURNU R O fei (b atiR)

s Pu AR SERIRESRRL | ARRMEARM | IREBEEH
:itﬂ“ 7 :/ = O M J:t VA VA N4 "
ARTEE )OI ] e | B am) | A (ul/e) | % Gew)
Kaw A 1.92 95 4.5 173 < 30
Hex B 1.93 74 4.2 199 < 30
F1
BesC 1.95 < 20 5.7 92 < 30
Kas:D 1.93 75 4.6 161 < 30
Kaw A 1.93 98 4.1 218 < 30
BB 1.92 92 3.6 211 < 30
72
HesC 1.93 91 4.6 218 < 30
HexD 1.92 95 3.7 227 < 30
1.94~
PRBHEAR L 99 <100 Hikg72 L <180 <300

KT 7 3 —~ERMTIE, 71 T9%3um, 72 7T94um,

311 FRRERS 2 RERIR OBERS <L > b OoATRR (RoeCRI R O Fei b atER)

71 72
ERiY)
AT B KD wewD
0/M kt 1.98 1.98 1.94~1.99
FRFEMEAME (uLl/g) 75 56 <100%*

MREHMERRIT Ky 2 E T 180 uL/g

#3.12 B ARIBENEICH W T2 AL AR

TV k=0 DGR 24. 4wt %
238py 1. 19wt %
A h= 29y 63. Twt%
T —_ 25 wt %6
2ipy 5. 02wt %
242py 4. 59wt %
TN k=T LIRS 12700 ppm
TAVTULEHEE
e B 3. 6W/kgMOX




#(m2/g)
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L F
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3.5
3.0 | o
2.5 |
2.0
1.5
o
.o | '
0.5 | Y
0.0
IH &z [a] ¥y R[]

g7 2 A Ry R D i XE

X 2.1 ARG SRR AW R R O fEdE & LhFR
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(aawwx) ( MH-MOX > ( V02 Bk >

\ 4

G

Y —AuiRE

l

WINBNRE 1 (XA B RT 7 F—~ DY)

AR S 11 VAN I XOFS)T))

A 4

TARBERS (BUIR)

X 2.2 FhEER7o—
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 (a) Bl - BERSIEBIALE] (b) i - BERS R ALER
IR
BER 4 e
i i Ji g
RF ] IRFfH

REALERDPERE /S 2 — > D L

Bk 7 2 No. L1CZ9216 L1CZ0211 L1CZ0212 L1CZ0216 L1CZ0217 L1CZ0218
(A7 H—HEFF A T > )
B B B B m || Ml e
¥ ¥ ¥ ¥ ¥ T
Bt e Bt i e A %
v v ¥ v v
i A7 A L A i A JBiA7 2 FRBERE
T I ) ¥
RS bR RS RS
I I
RS B %
v
FbERs
2.4 A3 RBRO LR 7 v — (DR THRLIE)
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l\.l X, X
X X
X“ ““““““
® B
_ .m .m \\\\\\\\
= =
£ =
o X
| |

S 0 © <+ N S 0
S 0 o 0 [CO R N

(AL%) 3 3 g 7

2.5

1.

0.5

T 7 4 —<WRME (wt%h)

X5

i

KT 7 —<IRINR L EHREREEE (AL

X 2.5
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MACRO 500 1 m

(a) =y F LT

25um 15um
L1 L1

(b) =yF 7k

Brazlalky 26wt%IRA

T 7 === 1.6wWt%
)% FE 90.9%TD

PRI SRS 5.5 1 m

X 2.6 L1CZ0101 O&EFEEE (Al #RBR)
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MACRO 500 um

25um 15um
L1 LI

(b) =y Fr 7

BRLEy 25wt% IR A

RT 7 +—~RIMNE 2.3wt%
R 84.2%TD
ISR 1.9y m

2.7 LI1CZ0108 M&AEEE. (Al
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MACRO 500 u m
 E—

(a) =y F T2

25um 15um
L1 L

(b) =y Fr 7

IAHZ[EY 25wt%IRA

RT 7+ —~RINE 2.1wt%
R 84.3 %TD

IR SRS 1.9 0 m

2.8 L1CZ0208 O &FHEE (Al #RBR)
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FEPEARHA (ul/g)

e
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160 . o PR
. X SN

140

120

100

40 T

20 T

0.0 2.0 4.0

TR AR ()

6.0 8.0

2.9 AEARIEE & ZRFEIEAHIY (AL FBR)

180

160 o P {RI A

140

X SRR

X o060

120

100

80 |

40 |

20 1

0.0 0.5 1.0 1.5

RT 7 —~<HIMNER (wth)

2.0

X 2.10 K7 7 H—<UME L FRFEMIEAMY (AL FABR)
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90.
89. //%
89. //{
e
e -
&8s
AQ-S
B+ —e—B1
88.
./ —a— B2
—a B3
87. (// —x— B4
87.
et BeH 2/ TR BeH 2,/ FEbERE G (2l H)
SEBALE FFBERE O 72 F i,
B4 2. 11 Wi R/ FRBERE UL FRER 1T L 2 EBEREE E o Z8k (A1 3U5R)
6.
2 50 | ¢
i
k4.
_1_1
ki
& 3
N
,.\_6
3]
5 2.
2
il
> L
0.
81 82 83 84 85 86 87 88 89 90 91 92
WIBERE S EE (%TD)
X 2.12(a) WA ASFHEERE A EH) 12kB0y F 2L OBEREEEDOEL (A1 RER)
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kB

EHE (%TD)

°
. . *

0.0 | ¢

Bir 2 /BgERs (2mE)
i 3

g .
. » ps
* “’ * ¢ @, z’
”.009‘0‘“ 0 SNg ‘%
o o % ”?}z.o‘.‘x 3

82 83 84 85 86 87 88 89 90 91 92
Wi A A/ BERE (11E] B ) #% O BERS B (%TD)

X 2.12(b) WA X FEEER 2BEIR) (2L by L OREREEE O (AL FER)

2.5
L

g 20 * *
g
IES <
£ M
g 1.5
N
i .
& *
S 10 *
S oL
N
N L
¢
¥ 0.5
"

0.0

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

7Y =2y b O EOIEERZE (%TD)

2.13 7 U=~y OO & BE 5 O R (A1 BUER)
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MOXYSRICANA & ERT 7 —~< TN -

&
g
o>

&
<

\4

a—% J—7 L AT X DR

v
== #7vvh

EAE : £915mm
JE S K92mm

u—)vr 7 vy

SYIHE (5B 0)
AT [N
NEEE 11D

B ORI

<

WKL (7 2 —h)
2.14 WIANRES T TR B SR TR O ALEE DA

.8
T F L1CZ0104
& O/
6,
Cl\\L1C21106
.5
L1CZ0105
TS v
4t LlCleO8\\\4&\
. L1CZ0108
.3 ‘
$ O\\Llczow?
Q.
L1CZ0106
0 0.5 1 1.5 2 2.5

RT 7 A —< U (wt%h)

A5 RT T —~INRE Y — XLy FOBEOERE R (AL FER)
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E (%TD)
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58.

57.

56.

55.

54.

53.

59.

58.

57.

56.

55.

54.
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]
]
10 20 30 40 50
2 2RI AR TR B 2R (Wt %)
KT T — N\— IR REERT,
X 2.16(a) FZX[ENHRIBEEGREZ U —0 XLy NOEE
(A4 5Bk, PNARIBREHMTARR)
]
)
10 20 30 40 50
s R RIR A R (wt %)
KT T — N\— AR EERT,
K 2.16(0) FXEBEUHREGERE 7V —0 Xy NOEE

(A4

ABR, SMUREHMEAR)
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FEEEEE (%TD)

b

FE (%TD)

#

TS

88.
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84.

83.

98.
96.
94.
92.
90.
88.
86.
84.
82.
80.

78.
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—

10 20 30 40 50
HLA I ARIR A5 (rth)
KT T — N\— IR AEZ T,
% 2.17(a)  EAEUEARIR A & s
(A BB, PURREHERR)

I W ER, RT 7 —~2. lwt%
A HEER, BT 7 +—=<2. lwt%h

A |owEEy, 7 7~ s |

A HEEW, BT 7 4 —~< Wi

10 20 30 40 50
R BN AR A== (Wt %)
KT — N— [ IMEERE LT,
2,17 (b)  BLaIEUU R O o L i e
(A4 FRER, SMALREHERR)



P (%TD)
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98.0
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90.0
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50
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Bk ER
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KT 7+ —~<EIMNZE (wt%)

e
L x
: X
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o ALFRBR DN BIHAR BRIk ) ; - x :
X ABRBROAMUE (REEREER) | 3
| O MBBROAULE: BREEERER) | X x
T 1 1 ‘ X
| 1 | i
0 0.5 1 1.5 2 2.5

X 2.18 K7 7 4 —~ IR & LRk

(A1 3B & A4 HKBOFHELS)

208, 211, 212D F-14)

X JRA + ERLE% R (L1CZ0201~

% O KL « HORIRAWIR A « WLk ||
« fif (L1CZ0209, 21000 F-47)
X
% X
X X
O O O O
O
JERENEE S 3~T7 NATEM
HE76% =R EG 90%
1 2 3 4 5 6 7

ANZEO B AINER (RE - SRS & dhs - FORBeR o Higk)
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MACRO 500 1 m
X 20
2.21 A2 & BROBEESL v FOSMEE(L1CZ0210)
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OL1CZ0212
AL1CZ0216| |
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2.22  BERE T L OPEBEREE (A3 FBR)
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(a) FEEEIH AR No.0  (GBrezErgy) (b) #AEUTH A No.1
e iEAE 1.07m2/g LR HAE 0.64m2/g

(o) #A[ETH A No.2 (d) #A R A No.3
R EHE 0.91m2/g LR HAE 0.58m2/g

(e) #ZA R No.4 0 IHZER
e g 0.21m%/g FeF g 0.561m%/g
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EARfE
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SMAF CAEIBGREE | PRLE L RE SRR
- T4y VEAGEE 0.213+0. 006 0. 140+0. 005
- DTV (wt%) <0.71 EES
O/ ML 1.9740. 02 -
—0.03
. BRI Ok ETe) (ul/g) =180 [l /e
5. XLy NEE (%TD) 85.0+2.0 85.0+2.0
(BFmA L g/ em?) (11.02) (10. 98)
. Ly FAME (mm) 5.40+0. 05 Gk
. XLy MEE (mm) (ZE1HE) 6~10 [l /5
T WREIAAE 9V (2 m) =100 o
(100wt%Pu0,)
. A (ppm)
Al =700
B =20
C =300
cd =20
Cl =25
Cr =500
F =25 A4
Fe <1600
N =200
Ni =500
v =500
CatMg =230
Cu+Si+Zn <1400
Ag+Mn+Mo+Pb+Sn =400
h—% <4000
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ik 4 ABRT > Ok e » MERL & SR
BRZ | T b =T AFEAR 7 7 CIEEHR LN EITNES PN AU R D FEENEE
Giae) Bk > Bk > RS Sk b RAHR %) (W/kgHM)
L1CZ 0101 |L1G10301 L1000007 L1TZ0001 25 3.92
L1CZ 0102 |L1G10301 L1000007 L1TZ0001 25 3.90
L1CZ 0103 |L1G10301, L1GZ0001 |L1U00007 L1TZ0001, L1TZ0002 25 3.94
L1CZ 0104 |L1GZ0001, L1GZ0002 |L1U00007 L1TZ0003 25 3.97
L1CZ 0105 JL1GZ0001 L1U00007 L1TZ0002 25 4. 07
L1CZ 0106 JL1GZ0001 L1U00007 L1T70002, L1TZ0003 25 4. 06
L1CZ 0107 |L1GZ0002 L1U00007, L1U00008 [L1TZ0003 25 3.91
L1CZ 0108 |L1GZ0002 L1U00008 L1TZ0003 25 3. 89
L1CZ 0109 |L1GZ0002, L1GZ0013 |L1U00008 L1TZ0003 5 4. 06
L1CZ 0110 |L1GZ0013 11000008 L1TZ0003, L1TZ0006 40 3.98
L1CZ 0201 |L1GZ0003 11000008 L1T10043 25 4. 39
L1CZ 0202 |L1GZ0003, L1GZ0004 ]L1U0O0008 L1T10043 25 4. 37
L1CZ 0203 |L1GZ0004 L1U00008 L1T10043 25 4. 33
L1CZ 0204 [L1GZ0004, L1GZ0005 ]L1U00008 L1T10043, L1TZ0007 25 4. 31
L1CZ 0205 |L1GZ0005 L1U00008 L1TZ0007 25 4. 34
L1CZ 0206 |L1GZ0005, L1GZ0006 |L1U00008 L1TZ0007 25 4. 35
L1CZ 0207 |L1GZ0006 11000008 L1TZ0007, L1TZ0008 25 4. 38
L1CZ 0208 |L1GZ0006, L1GZ0007 |L1U00008 L1TZ0008 25 4. 40
L1CZ 0209 |L1GZ0007 L1U00008 L1TZ0008, L1TZ0009 25 4.51
L1CZ 0210 |L1GZ0007, L1GZ0008 ]L1U00008 L1TZ0009 25 4. 50
L1CZ 0211 |L1GZ0008 L1U00008 L1TZ0009 25 4. 47
L1CZ 0212 |L1GZ0008, L1GZ0009 ]L1U00008 L1TZ0009 25 4. 49
L1CZ 0213 |L1GZ0009, L1GZ0010 |L1U00008 L1TZ0004 5 4. 44
L1CZ 0214 |L1GZ0010 11000008 L1TZ0004 15 4. 44
L1CZ 0215 |L1GZ0010, L1GZ0011 |L1U00008 L1TZ0004 40 4.53
L1CZ 0216 |L1GZ0011 L1U00008 L1TZ0009, L1TZ0010 25 4. 49
L1CZ 0217 |L1GZ0011, L1GZ0012 ]L1U0O0008 L1TZ0010 25 4.79
L1CZ 0218 |L1GZ0012 11000008 L1TZ0010 25 4. 43
L1CZ 0219 |L1GZ0012, L1GZ0014 |L1U00008 L1TZ0012 25 4. 35
L1CZ 0220 |L1GZ0014, L1GZ0015 |L1U00008 L1TZ0012 25 4. 35
L1CZ 0221 |L1GZ0015 11000008 L1TZ0016 25 4. 38
L1CZ 0222 |L1GZ0015, L1GZ0016 |L1U00008 L1TZ0016, L1TZ0017 40 4. 44
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