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A Study on the Improvement of Powdering Process for Fabrication
of Dry Recycling Nuclear Fuel Pellets by using Spent PWR fuel
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Abstract

3 cycle OREOX process has been currently adopted to fabricate DUPIC(Direct Use
of spent PWR fuel In CANDU reactor) pellets by using spent PWR fuel. In this
study, 1 cycle OREOX process was performed to improve powdering process of
DUPIC pellet manufacturing processes. As the results of experiments, the sintered
densities of pellets sintered at 1800 C for 10 hours ranged from 10.15 g/cm3(93.8 %
of T.D.) to 10.22 g/cm3(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 g/cm*(949 % of T.D.) to 10.33 g/cm 955 % of T.D.).



J

RETA
o
QS

oL

[¢}
=

=

-
=

A

3

e

ol =
=
St

0|

OREOX

T

ato] 22 A

=

1

oA A A7}

ol

A

]_

2
R
5|

ke
ol A 10A17F A&

4 =

o

kA TH1-3].

o 2 (DUPIC ; Direct Use of spent

S

B
1ol A
A

e

X

P 2] g Aol 7]

o=

o] 13wt

Nes oY
Es

1

<

olty. ¥y 33 OREOX &4 <

=k

1% ut
2

sted 13] OREOX &4 o= o]

<]

o

Y

A

Az7E Bk 4l

il Abshel gl

S

ko] 1850C A TAIZF A)

1800C ¢
o

at7] 4

S

3l 19861 10 <l

<)

tel 13] OREOX
_CH

1S WIAITIEA A4 A7

= A

=
o

=

A A
AHE-

s

EII__

s

A
OREOX & Aol A= 500ColA 3 A3F 4ksk 700Cell A 5 A[3F g

A4 A7tE dd8 Az

PWR fuel In CANDU reactor) 224 A
124 ~ 186 MPa 17} o] &% At}

LAE
o] 95 % o]
2.1 A=

==
=

2.

o

!

Al CI3A °

5 G237 3
T A2EE 27,000 MWdA/tUo T,

3|

N o
SH

99Tk, OREOX 34 <&

=% 700 CollA 5 AlZFe] OREOX &7
[}

Az

|

500 ColA 3 Az, gt

==

13}

bo A4 A7k

A

°

g

<
T

13
&l 450/600 rpme] 3

2.2 E2Ag

o

He
ofy
o
e

Ao

=K

o -
s &

ol 0.4 wt%2] Zn stearate

AZ171 918

SFAF

dEd =
°l7] %

A

stach

S

gk o 2¥3k(mesh 19AIA £ Alx

o}
H

3le] 62 MPa® <]

S



slof 1850 ol A

1800C 2] Ar-4%H; <171

Al

=

124 ~ 186 MPa W $17F o]-& % At}

[e]
oA 10A13F &Aste] AZA

R

Rl

Eape|

ol
=
Az0F 4

23 8%

AJr

OREOX &% %9

¥ 1% 2o " 1 ae

RS

g

A

AJr

i
=

i)

N

il

i
W
M
wﬂu

M
M

1

3 &

9

eb )

—e—3 cycle
—m— 1 cycle

=

=

3.45 g/cm’

-

et 33] OREOX Ao & A

Tap
Density

Apparent

T 311 g/em’Es e

=

=

)
=

n < ™ N — O

(09/6) Alsuaq

ARV dEE= 075 g/om’, HEEE 115 g/em’
£ 33] OREOX ZA o=z AHzd B H

3.89 g/cm’

ke
T

al

3

-

2.00 g/cm’, ®

—e—3 cycle
—#—1 cycle

-

UE =
OREOX &
ARV A% 298 g/em’, HUE

2R
5o

E

el
T

7

=
=

al

3

Tap
Density

Apparent

stz & 8o} OREOX &4 # 5o

N o

—

(09/B) Ausuaq

ARV UEE 240 g/em’, BHUE
3] OREOX &4 o= A

)

OREOX &

Mo

H
T
=
i)

5
T

0

s

a) OREOX &

) —
= 1

T

=
=

a9 1L A4 AT ddw B

3

1=
=

3.2 o v & A



ZAsqch. 2AAN dugEAe] WrE 620 g/em’ES YERATE 33 OREOX A g
d RER Az dugEAE 600 ~ 610 g/m’ WS vEd v gtk 13
OREOX A#ld #£2o] 4% &% DX npdriA = o ghAle] dx=7F 33 OREOX
AlE BUE AzE gugEAde] dxEET A &3S vERlth

HE Y 42 124~18 MPaz A3t o™ 124 MPa, 155 MPa, 186 MPa °] St
Holl Al Ay AyA 7131814 WrE 7+7t 666 g/em’, 6.77 g/em’, 6.82 g/em’E U
Eluith a9 25 Y gEed o2 AYPAe UHEE RAgFEt Ady¥gHEHo Friskd
AEA Y HEL Tt A¥ds HoFUTh 33 OREOX Agld #2E Axd 4%
AE 652 g/em’ & YERH BE 9tk 13 OREOX A#]d 2o 7$ Zudx 2 o
Hl b A o vp7kA 2 P Ao WErE 33 OREOX A#ld wH= Axd A ¥
TR 94 F s YERY

685

675
6.7 |
665
66
6.55

Green Density (g/cm3)

124 155 186
Compaction Pressure (MPa)

a9 2 A4 A dds 494 UE
3.4 224 54
341 AEste Wstel e 2AA L=
% 32 124 MPaZ -8 186 MPa7A] A sto] S7hste] & AZ2A e 2% W3S

BoyFErh 1800TC oA 10413 AAste] Alxd A24A= AILY 7k w2t 1015 ~
10.22 g/cm3<ol%%l£94 938 ~ 945 %) W99 A2AUEE Jelyt AAUEE s

A 717] 18t AARXEE 180CE S7HAI7]1aL TAIZE AAAsdT. LA A
= 1027 ~ 10.33 g/cm%oli%lzzsﬂ 949 ~ 955 %) FAE A2AYEE eI 3
3] OREOX Hg® 22z Azd A24AE 1028 ~ 1038 g/em’(o]ZH %] 949 ~



13] OREOX A&

EE

Ay A
st

L)

OREOX #¢jd &¥xu &% =7|7} 23 H|

3R
R

¢+
ol
o
el

o
e

nJ

b
M

4
o

3
eyl
4

™
N

b el

°

4% A7, 12184 ~ 12190
47 Ra 0.8 um ©]

=

shgck wekd

—e— 1t sintered
—m— Re-sintered

Z]
S

A3} 186 MPa ©|

i

0]
yal

186

A4
n &)

=

/

o)

o]

tol A4 A7
oA 10A17F 27239 10.15 ~ 10.22 g/cm’e] &

155
Compaction Pressure (MPa)
)

A=y

I3

48

i

o

=

124

10.35

10.3 |

(ewo/6

a9 3. A4 A7t

10.25
10.2
10.1

10.05

10.15

Allsua( palauIg

OREOX &%

1
T

Al A=A AFF(12.180 ~ 12.200 mm H 21 <]

T 27000 MWd/tUS] A+ = ALE

=

)

A o] i Al end-capping 2
2

&

1)

mm Helel 243 Ra 052 ~ 0.69 um ¥ 9
Bt A

342 AAA HA

j
a

Eape]

¥} 18007C ¢

pyl

]

<

&t At

Y

o 7]

J

VS
&

13] OREOX +Ho= AHgd
Eia

bl ot

I<]

A %

o] 4% 331 OREOX ¥A4o % AHgld LWET &% A7|7F A3 H

=

AZAA

Ao 1850Col A TAIZF ArddewA 1027 ~ 10.33
2

I3

A Z

"

hni
=

=]
RS



ol

o

!

3] OREOX sA o= Az

AYATARAY Y] dBOE £PH A5 T

R

3

KAERI/RR-1744/96, 1997. 9
KAERI/TR-1336/99, 1999. 6

7 13 OREOX &#A

==
=

4

B
T

o

o

il

oo

3] =14, 2003. 5

A5t

iy

RYA
= aL.

==
LN

Aste

==
LN

1

e Ael = ® o3| 2003

=42 8k3] 2003
E )

}

pA

}

KAERI/TR-2005/2002, 2002. 1
o]

R4



	분과별 논제 및 발표자

