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Kazuo KODATO, Masahito ENUMA, Takeshi KAWASAKI
Yoshitaka NOGAMI, Kazunori KANEKO*
Masanori KIMURA *1 and Tomokazu YASUMORI *2

Plutonium Fuel Development Center
Nuclear Fuel Cycle Engineering Laboratories
Tokai Research and Development Center
Japan Atomic Energy Agency

Tokai-mura, Naka-gun, Ibaraki-ken

(Received June 27, 2013)

The glove used at glove boxes in the nuclear fuel plants is usually made with
Chlorosulfonated polyethylene rubber. The rubber is excellent in terms of resistance to
radiation because it has no double bond in its main chain of the component, however, it
deteriorates rapidly in high dose environment such as direct contact of alpha ray.
Plutonium oxide powder is treated in glove boxes at plutonium fuel facilities where the
alpha ray from plutonium oxide powder adhered on surface of a glove causes the
deterioration of the rubber. Therefore the effective method for prevent of the rapid
deterioration is to decrease the amount of adhered powder, and the glove with
conductive property which can prevent static electric charge on its surface has been
developed and tested. The results showed that the rubber has less adherent property to

powder compared with conventional one.
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# 2.8 ILEBEOYIERIE - SR ITIE
e H R H HE - RERI7k
gy R RE BERER A VT JIS K6251 o I X v il
518R5R S BB ET 5, RBRAIL, #o-UL 3 5 THHHKE, FIEREIX
SN RO 500mm/min & L, BIIRME « H MOV O & 325 1
RIRND 3 ARFT B E . PIREZRIERLE 35,
X —2 kB a2 <, JISK6257 O F LI X0 JlET
%o SIBERER & A —D A LRIEND X L 3 B TH Bk X,
EALFRRE =R EAbER 70°CCulfE 168 REFEERL S 5, IRiEE{LZ, JIS K6251
DIFEIZ X0 BIRRE 2 NET D, BFRERIL, BUIEEdT
&R U7 SRR, R KO 0EIS,
TREREREE A VT, T ARRA RS AR S Imm #UE
gex il LR | [RAS LAfECET, RUII T S izin BEAei %2, 3 500mm/min
TR ZEE T, BRI OE 2 28 & il LR &35,
gy =B ERBRIE A VT, JIS K6252 D 7kl X v |
5| 25 [EKE T 5, RBAIET v VAR bk X | Bl X
500mm/min & L., 52856 XM OME & 55,
TRERBRE A AV C, RIBEDIS D 2R ET 5, BB 134 v
100%5 [R5 77 | b JJ3E V25 TH B E . SIEHE L 500mm/min & L, {#HiE 100%
OREMZ 100%6 71 LT 5,
# 2.9 ALY O A HIE LY
AT H Hl T S UE
5l aReR O : 16MPa L |
(TR D 58 ) X : 16MPa i
BRI O : 400%LL E
(TR D OY) X 1 400%ATi
ZACIRE O : & 90%LL L, O 70%LL E
(BALMRAERT & Pl L7 E ) | X 0 TR E 90% AT, i OY T0% AT
ZE X Lok O : 5kg/mm VL E
(i BT D 5 ) X : 5kg/mm At
CIE<T: 5 O : 20N/mm LA I
(T PBIT A D R EE) X : 20N/mm A
100%5 | 5 /7 ZEfE
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# 210 = LBREOYPERIERE R

| # b | ZEEHIL 2124 | 100%5 3R
R & BN R o
= A FRERER | FRER R R ST
(MPa) %) M%) | %) | (kgf/mm) (N/mm) (MPa)

HIAsE 16 400 90 70 5 20 —
CL-W

(e H

o 18. 7 700 98.7 82.3 9.6 48. 4 2.1
BAT /"=
—7)
AP-G (5) 33.6 500 117.0 90. 0 15. 7 44. 1 1.8
AP-G (10) 33.9 480 104. 4 89. 6 14. 8 47.7 2.5
CB-55(5) 36. 8 490 96. 5 91.8 14. 7 44, 2 2.6
CB-55(15) 32. 1 480 104.0 87.5 13. 4 59. 8 4.0
CB-23 (5) 30. 2 510 133. 1 88. 2 16.5 39. 3 1.8
CB-23(15) 34.6 450 110. 7 95.6 14. 1 56. 3 2.9
CB-30 (5) 28.9 510 123.5 88. 2 14. 1 42.2 2.0
CB-30(15) 27.3 560 123. 4 73.2 14.0 57. 1 3.9
CB-30(30) 29. 1 440 106. 2 86. 4 12.9 74. 3 7.1
KP-G (5) 31.0 500 106. 1 82.0 13.9 55. 3 3.7
KP-G (15) 35.5 450 90. 4 82.2 15. 8 55.5 4.7
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#2.12 = LEEOKREREAERIIRER X OFREmETLEROMERS F

i IRFEE A PR FHPTR .
(Q - cm) (Q +cm) ¥
CL-W 6.1X1012 1.6X1016 —
AP-G(5) 3.6X1012 5.3X1015 X
AP-G(10) 2.2X1012 1.1X1015 X
CB-55(5) 1.6X1013 3.8X1012 X
CB-55(15) 3.2X1013 2.4X1012 X
CB-23(5) 1.9XX1012 5.3X1015 X
CB-23(15) 2.1X1013 2.0X1012 X
CB-30(5) 1.6XX1012 6.3X1014 X
CB-30(15) 1.5X1013 1.6X1012 X
RREEAEITER : A
CB-30(30) 3.7X108 7.8X106
FHEHTER - O
KP-G(5) 4.8X10u 3.5X1010 X
RHREEAEITR : A
KP-G(15) 2.4X108 5.0X107
FHEHER : A
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100%75| 371 (MPa) 7.1 4.7 -
RFEEA TR (Q « cm) 3.7X108 2.4X108 107LLF
FEHEHTE (Q - cm) 7.8X108 5.0X107 107LLF

#£ 3.1 FERT u—TINTIEOMERITE & AGHEREYE

FNA Al E H I HHE
REELEEE,
1 ZHEE O: ZReBEZRAETITREETE S,
X R BERABIRPNHREET D,

SRz LT & X

O : AT, 30 mFRE Ttz 725,

X 2D U CHEBR L 720,

X 30 FREE TR, RIS D LD,
R ITIa—7 LREROIEEL LT- & x|

3 E— NN O BEMLTTE, IfE S TR,

X BEINTCERY, fZIZTND,

FRINS T a—T7 %R 5 & x|

O : AL—RIZHIHETE B,

X FIBETE D BREE DD,
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5 S8l O H—ITHETH D,

X 8B - TURENRDYETIHRW,
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#3.2.1 mER T a—T7opERE - R07E (D
R IE e - SBRDT ik
SR ra—7 0N E BRICE Y HEET 5
yu—7ICKEKRENZ L, a2 AN E— FE» 5

v AR — LR

26mm DOFTE T/AKPIZIR L, 500V/sec DEE R 21TV, FIEETE
\ZEBIER 60 P EEZRFFT 5, ZORORAWEREZIET 5,

SRR AT
(D5IRR S
(2B KA

cva NIRRT B 2 V), JIS K6251 4 //\/1/#( 3 5L
L. Ze—7E05 M 38 i/ Ra I Bk & AT IC 20mm O
Maied, RBA RS, ERNEES L2 3 ﬁ’i’(ﬁﬂm L. ZOHD
HifEZz b > CTRIEE T 5,
- Bl T 500mm/min & L., 513EIR S 36 L O KA YDA A5 K
K& 32,

7e B (LB

= X

X v — B2 T JIS K6257 O FEIC L vV lES 5, R
B IE JIS K6251 ¥ o~ L 3 58 E L, 3 i/ RagmlL, 70CH
I Cife 168 RFfEtE (L S W, £ D% BRI S I LUK O %
HET 5,

/N6

voa R —HIGR R A O CHIET S, AR A I1E JIS K6251
Zor L3 BRE U BB & 2 /AT Bk <, AR OISR T
ORI EREZ JIS1 &/ XA THIET 5, ISR Z 5| 5RE
500mm/min THRERMIREE CHIX L%, A EMRL 10 4
FE LT S AR A JIS1 fk/ F A THIET 5, RBrfHREER
13300% & 9%, 59D AR OFERHEREOHEMN S KA %
B2,

51 KGR

c Vg X—RIGTIE BRI & V) JIS K6262 0 S TEIC LY HIES
Do REBAIZJISULAR LT 7l L, FIBO i & EAIFT Bk
&, RERE D 3 FETORE I ZJE L, PREEZ ZE OB ORI &
T5, NI 3 45,
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TTRERERIE - 22X LIEEZ W, REEZ 22 X085 )% Imm & X(Z
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5 B .
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()% 30 2 . . .
@) - TRERBEZ VT, R 100%DIS h 2 ET 5, BRI 2 5
Fro v EHND,
JIS 74501 (X #RBA3EH S O $r %5 &akliJ7 1K) W ONC JIS Z4802 (72
£y EeliR W X RREG 8 T4%) O FIEICHEL T, T 100kV, R 5mA T
WET 5, RERTIE 100mm M4 /7% 2 7/ BB L $hEm 4 R 5,
S JISK6271 O iz AWTC, RiEEF=RAZWET 5, FELEE 725

72, HEEAESIR TIER < REEFRZET 5,
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#3.3.1 RAEZ v —7OWMERIE - BB R
BATEHAD C S
R H RAEZ/n—7 | MALTa—7 i e
(XL-W)
FKEFICT L—
S Bl RE R B2 DR G T
Wz ok
s FliEME (MPa) 10.5 11.3 7Lk
RO (%) 400 600 400 ULk
ZAIREE B (%) 99.3 129.2 80 LA I
EBFRE R MO (%) 92.5 98.3 70 LI E
KA (%) 16 6 15 LT
512588 (N/mm) 44.0 47.7 20 ULk
Zex il Lk (kgf/mm) 4.47 7.04 3Lk
EJIRIN e
I o R R B L ([ RB= . N
RN L
o ik i 75 59 —
i P R
100%/)57) (MPa) 5.1 2.9 —
g4 Bk (mmPb) 0.265 0.250 0.2~0.28
ERAVRME (Q) 9.4X107 5.8X1015 108 LR
#3.3.2 AE/u—T v A— Lk - it R R
BT : mA
BE (V) 500 | 1000 | 1500 | 2000 | 2500 | 3000 | 3500 | 4000 | 4500 | 5000
BT/ a—>7
(XL-W) 0 22 | 34 | 48 | 62 | 74 | 88 | 10.0 | 11.2 | 1255
(360mm fvh)
RiErm—7 34.0 | 115 | X I S N
ffi:» ﬁ)j 304 | 140 | X \\\\\
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#3.5.1 KEOHIEBEMEAT H2RIES 0 —7 OWHERIE - SRR
S Eu— | BT O
iEE = Z;@ v ;c: iﬁiim
BRI H (KEOHEE L I HE
M) M) 7
(2%E) (XL-W)
RE R RE R RE R FHEEIZT L
SMBUR A — BEED R
NEN L
. FliERE (MPa) 8.1 10.5 12.5 7Lk
RO (%) 480 400 520 400 ULk
ZAIREE B (%) 109.9 99.3 112.8 80 LA I
EBFRE R MO (%) 89.6 92.5 101.9 70 LI E
KA (%) 7 16 12 15 LT
512588 (N/mm) 46.9 44.0 47.7 20 ULk
Zex il Lk (kgf/mm) 5.20 4.47 7.04 3L E
I o R R L R EIR N L
BRAT & g L,
BRI
s
W | REEE 73 75 59 —
AR | 100%)57) (MPa) 4.0 5.1 2.9 —
g4 Bk (mmPb) 0.235 0.265 0.250 0.2~0.28
ERAVRME (Q) 7.0X105 9.4X107 5.8X1015 108 LR

#35.2 REOHLTEHEEMNELHFTH

HES o —T O R — ViR - iSRRG R

BT : mA

EE (V) 500 | 1000 | 1500 | 2000 | 2500 | 3000 | 3500 | 4000 | 4500 | 5000
g O 5 M
DR T 1.5 3.1 4.7 6.4 8.1 9.8 11.5 | 13.0 | 14.8 | 16.3
BT/ m—>7

(XL-W) 1.0 2.0 3.1 4.2 5.4 6.4 7.6 8.6 9.8 10.8
(360mm 1y })
BT m—>7

(XL-W) - = = = = = | — | — |280
(800mm)
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S i 2 59 65 —
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g B (mmPb) 0.21 0.26 0.2~0.28
ERAVFME (Q) 5.7X104 1.5X1014 108 LLF
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