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SUMMARY

The OREOX(Oxidation and REduction of OXide Fuel) process has been
performed to fabricate dry recycling(DUPIC ; Direct Use of spent PWR fuel In
CANDU reactor) nuclear fuel pellets by using spent PWR fuel. Generally,
sinterable DUPIC powder has been manufactured from spent PWR fuel pellets
by the 3 cycles of oxidation and reduction treatment. The OREOX process is
one of the most important processes for DUPIC pellet fabrication. A lot of
time more than 37 hours as well as a lot of reaction gas is required to
perform 3 cycles of OREOX treatments. In this experiment, 1 cycle OREOX
process was adopted to improve the powdering process of DUPIC pellet
manufacturing processes. As a result of experiment, the densities of pellets
sintered at 1800 ‘C for 10 hours ranged from 10.15 to 10.22 g/cm’(93.8~94.5
% of T.D.). The pellets were sintered again to increase the sintered density.
The sintered densities of pellets re-sintered at 1850 C for 7 hours ranged

from 10.27 to 10.33 g/cm’(94.9~ 955 % of T.D.
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E 17X A7y Hdm AR 3 27
No. Process Operating Conditions
- Oxidation : 500 C, 2-3hrs, Air, 5.5 L/min
1 OREOX Process - Reduction : 700 C, 5-7hrs, Ar/4%H,, 13L/min
- Passivation : 80 C, 4hrs, Ar/2%0O,, 2L/min
- Heating rate : 4 C/min
- Milling Time : 20 minutes
2 Milling Process - Zirconia ball
& - 5 mm(d)
- 450 rpm for 10 mins + 600 rpm for 10 mins
L. + 0.2 wt% zinc stearate after milling
3 Mixing Process 1 - Mix for 20 minutes
4 Pre-compaction $62 MA
ecompactio - Die diameter : 14.34 mm
5 Granulation Proess |- Sieve #18(1 mm opening)
. - 0.2 wt% zinc stearate after granulation
6 Mixing Process 2 * Mix for 20 minutes
. . + Final compaction pressure : 124, 155, 186 MPa
7 Final Compaction : Die diameter : 14.34 mm
- Dewaxing temperature / time : 800 T / 3 hrs
8 Dewaxing Process - Gas : Ar-4%H2 flow rate 4 L/min
- Heating rate : 4 C /min
- Sintering temp./time : 1800 C / 10hrs
9 Sintering Process - Ar/4% H, 8.0 L/min
- Heating rate : 5 C /min
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Fuel rod Burn-up, | £7]5%% | Weight, Remarks
MWD/MTU kg

G23-C13A 27,000 321 % 1 « Z3kA SEf : 14 x 14

e ddoly : FE157] cycle 4 - 7
«1E : 1986. 10. 24
s PIEA] A2 o|4<d 1 1990. 6. 1




2. 4% WA

1 cycle OREOX & A< o|&3 A A7ty AHAdF 2724 Ax AP ol
o} ol 7 e Ay wiFE FAEAY 2 b AE el F B03-012 ofB] A
3 i F el & A3 wjF = OREOX ¥4 "
I Fol 6 7He AR wWiFHE TAE

P

e 22 "y A 2ol mek 23
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- B03-01 / Lot-5 : <] OREOX A3
- B03-02-1, 2, 3 / Lot-5 : A3} 2 hr, 3¢ 7 hr
- B03-03-1, 2, 3 / Lot-5 : 43} 3 hr, ¢ 5 hr
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OREOX =71 1 OREOX =71 2

1 cycle OREOX =% A3 2 hr, B 7 hr A3 3 hr, &2 5 hr

of 1| A & 20 gftray x 1 tray = 20 g -

g [ X 2] 125 gftray x 4 trays = 500 g |125 gftray x 4 trays = 500 g
Milling 1 Z=Z(NRUM = =) FP 1, 3 ea FP 1, 3 ea
450 rpm x 10 min 1(687()3%02_16? FP 2, 3 ea 1(68703%02_16? FP 2, 3 ea
+ 600 rpm x 10 min FP 3, 3 ea FP 3, 3 ea
Milling 2 =# FP 1, 3 ea FP 1, 3 ea
450 rpm x 20 min 1(687039_’02_25 FP 2, 3 ea 1(68703%02—2? FP 2, 3 ea
+ 600 rpm x 20 min FP 3, 3 ea FP 3, 3 ea
Milling 3 =7 FP 1, 3 ea FP 1, 3 ea
450 rpm x 30 min 1(68703%02—25 FP 2, 3 ea 1(6;03%02_25 FP 2, 3 ea
+ 600 rpm x 30 min FP 3, 3 ea FP 3, 3 ea
Powder of H| 110 g ( 20 g OREOXed + 90 g )

FP : Final Pressure, FP1 : 186 MPa, FP2 : 155 MPa, FP3 : 124 MPa
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B0O3-02-1 6.56 6.66 6.76
B03-02-2 6.73 6.82 6.90
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]
~ N

— "

—— 20 mins
—#— 40 mins

60 mins

Green Density (g/cm3)
(o)l e) o) NNe))
N A OO

124 155 186 248

Compaction Pressure
(MPa)

a5 6. 2/7 AFs/ 2] A Al Aol whE

™D 74

572

o 7t :

2 66

; 64

S 62

% 124 155 186 248

Compaction Pressure
(MPa)

—— 20 mins

—— 40 mins
60 mins

*d 8 A| (green pellet) H

a7 7.3/5 Abst/ gk M| Al Aol & A3 A (green pellet) H

- 11 -

T«
a£

s
-



7.1

o7
5 5o | —e—124MPa (2/7)
a = —=— 124 MPa (3/5)
2687 / 156 MPa (2/7)
& 6.7 = 155 MPa (3/5)
[
e ' —%— 186 MPa (2/7)
g o —e— 186 MPa (3/5)
G 6.5

6.4

20 40 60

Milling Time (mins)

1% 8.1 cycle OREOX A2|¥l 74 A7ty A5 A3 A|(green pellet) Hx

4
%aﬁﬁ.i@%%:?ﬂﬂW%%éMg,%%50m1§4ﬂ@ﬂ%
A& AAE ol&sled £Z2A 9 #AWE (immersion density)

7S AZAL MEE A3 AAE Helerh & dEe As/3 A7 3
J

il

i
)
ofr
on

L= (g/em3)
124 MPa | 155 MPa | 186 MPa | 248 MPa
B03-02-1 10.159 10.169 10.201 10.236 1800 C / 10 hr

B03-02-2 10.164 10.199 10.226 - 1800 C / 10 hr
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