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Test Production of Large 60Co Sources with JMTR

Hisashi KATO, Hiroto KOGURE, Kastuhiro TACHIKAWA
and Taro ITO

Division of Radioisotope Production, Radioisotope Center
JAERI

( Received February 14, 1977)

To establish the production technique of 6OCo radiation
sources with high spécific activity, the target pellets of
cobalt (diameter 1.0mm x length 1.0mm, weighing 6.9mg, with
Ni plating) were irradiated for a maximum of 5,573 hr at
average fhermal neutron flux 1.2 x 1014 n/cmz-sec. The total
activity of 60Co sources was 1.9kCi, with a maximum specific

6OCO sources were enclosed in

activity of 68.1 Ci/g. The
stainless steel capsules, each of lengthof 96mm and diameter
10mm, for the sealed sources. Sealed sources were examined

in surface contamination and leakage by wipe and immersion

tests. Test production was started in 1967, and finished in
1976; the products were all delivered to Irradiation Service
Section, Takasaki Radiation Chemistry Reserch Establishmemt,

JAERI.
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Table .1 Specification of cobalt targets

Type Wafer type Pellet type

Coating - Ni plating Al cladding Ni plating

Dimension  80mm® O.2mm) 100mm? (0.2rmm) 10tmm® (£ 002mm)
x 2. 25mmEQTmm) x35mm (tC.fmm)}  x1.0Imm(*0.03mm)

Weight 1.10g + 0002g 1.10g£0002g 686mg* 0.2Img

Coating 0.05 mm 0.6 mm 0.01 mm
thickness

Maker Sumitomo Special Metals Co,Ltd Ishifuku Metal Industry
: Co., iLid
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Table. 1 Specification of cobalt targets

Type Water type Pellet type

Codting - Ni plating Al clodding Ni plating

Dimension 80mm’ £Q.2mm) 100mm’ (£0.2mm) 10tmm® (£ 002mm )
x 2. 25mmECImm) x35mm {(tCfmm)}  xL.OImm{20.03mm)

Weight 110gt 0002g 1.10g+0002g 686mg* 0.2Img

Coating C.C5 mm 0.6 mm 0.01 mm
thickness

Maker Sumitormo Special Metals Co,Ltd Ishifuku Metal Industry
: Co., Ltd
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Table.2 Irradiation data for _S?Co_sources productionin JMTR

| CycleNo

Reactor power Irradiation hole

Irradiation period |

Trradiation time

( MW ) ( hr )
07 32 I-11-5 1971.3.5 ~ 971 .3.26 393.2(at 32-|V|W)
09 32 . I-11-5 1971.529~I197i.6.17 4564 (at 32MW)
13 50 I-11-5 1972.1.5 ~1972.2.10 535.2{at SOMW)
' -2
14 ~ |G 50 L-5 Z 1972.3.10 ~ 19727 22 | 620{at S5O0MW)
6~22 50 E-0 é 1972.6 23~ 1973 7.14  3393(at 50 MW
24~35 50 E-10 i I973.11.19~1976.3.13  3826(at SOMW )
19 ~ 35 50 L- 5—:? 1973. 1. 14~1976.3.13 557 3(ct S5OMW )
4
EB weiding
7 o
T % pt
nd_gngli - S 'ﬁg B B
m? A ‘
); N : X
T 05 ]
- a8 . _____ SO S
. - 50~53 i
| — .
] Yo
i — . —
_ - JIo L
e 140 . I
14548
Material : Alurminium
Fig.2 JMTR irradiation capsules
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Material : Aluminium

Fig.3 Irradiation core for cobalt pellet targets
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Fig. 4 | Target designs for cobalt peliets and wafers
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Table .3 Detqil of cobalt targets for JMTR irradiation

Cycle No Targets Weight Capsules  Total weight Filling ratio
{ g/capsule) {qg) (%)
o7 Ni-plating wafer 25.3(23mfers) E 25.3 4.1
09 Al-clodding wafer 3.3( 3wafars ) . :
Ni=piating pellet 1.4{200peilets) ‘ 4.7 3
13 Al-cigdding wafer 3.3 (3wafers) N 47 |3
Ni- plating pellet 1. 4 {200peilets)
14~16 Ni - plating pellet 6.36910pellets) 3 18.9 2.4
16~22 Ni -plating pellet 3.8(~550pellets} 5 18.9 1.4
24~35  Ni-plating pellet 2.0~290 peliets) 2 4.0 0.8
19~35 Ni -plating pellet 2.0(~290pellets) 2 4.0 0.8
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Table.3 Detail of cobalt targets for JMTR irradiation

Cycle No Targets Weight Copsules  Total weight  Filling rafio
{g/capsule) {qg) (%)
07 Ni-plating wofer 25.3(23wafers) oo 25.3 41
09 Al-clodding wafer 3.3( 3wafers )
Ni -plating pellet 1.4{200pellets) 1 47 3
13 Al -cladding wafer 3. 3 (3 wafers) (. a7 |3
Ni- plating pellet 1. 4 {200pellets)
14~-18 Ni-plating petlet 6.36910pellets) 3 18.9 2.4
16~22  Ni-plating pellet 3. 8{~550peliets } 5 18.9 1.4
24~35 Ni-plating pellet 2.0 (~290peliets) 2 4.0 0.8
19~35 Ni -plating pellet 2.0(~290pellets) 2 4.0 0.8
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Fig.5  Sealed GoCo sources production process
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Table.4 Results of the irradiation of cobalt wafer fargets

* *® *
Thermal neutron flux  Activity Total activity ~ Specificactivity  Self-shieiding factor

CycleNo { n/cm®.sec )  {(Ci/wafer) (Ci) (Ci/g) : { wafer/foil )
07 15x10° . 5.4 125 49 054
(ot 32MW)
09 _— 6.2 186 57 —
4
13 19x10” 93 . 279 85 057

(at 50MW)

* Activity at the end of irradiction

Table.5  Results of the irradiation of cobalt pellet torgefs

Self-shielding Torget weight

CyclaNo  Thermal neutron flux *Acﬁviry *Tofol activity *Specific activity  facter per A1 core
{n/cme - sec) {Ci/ pellet} (Ci) {Cifg ) [ pellet /fail) (g}
.2
09 — . 767xI0 153 il — 15
13 23x10°  986x10° 197 143 079 15

a4~ 13~18x10% 1e3~193x10' 488  236~280 070 123

16~-22 10~ 1.7x IC:4 259~386x I} 883 327~587 0629 (R

24~35  12x 10" 401~-464x10 251 531~672 089 05
{ Altube)
o~35 itx10" 432~470x10° 26l 626~68.1 068 1.0

* Activity at the end of irradiation
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Fig.7  Distribution of thermal neutron fiux and “Co
specific activity in E-10 hole
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Fig.8 Capsules for sedled ®%Co sources
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07 cycle : 100Ci { RICW-72-1)
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- Fig.9 Detail of sealed *Co sources
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BIXCTERH S ST L2y AEHARDSEFRHO 3FILTT . ERBEFLOTH
LA ~16 44 I 16~2294 70, 19~354 4 7LHEHICLE LDTHD , 1BET
L OB 419Ci . 370Ci . 84Ci Thotzo ARBBEL BT EWH CoREDL
Bz o . 2h b0l T TREDHME Table 6ICRT o |

Table . 6 Data of sealed *Co sources

: & Tar gt Activit Rodiation out| Imi i i 1

Sealed" o source  Contents g(e;v;eng‘ﬂ((:i /cup:ule) (R/min o1 O%ncm!, me‘r:g)rr;)tesf Wi ?gpjﬁst
RICW-72-1 Nirpiatingwafer 242 . 100 2.24 1.8 x10° < to?
RICW-72-2  Akckdding wafer 33 169 0.30 10 x10* < 108
RICW-72-5 Al-cladding wafer 3.3 263 0.59 12 x10*

RICP-72-3 Ni-plating peliet - 1.4 138 - 026 10 x10* < 10?
RICP-72-4  Ni-plating pellet 1.4 183 040 1.0 x10* —_—
RICP-73-1 Neplotingpellet 188 419 9.49 08 x10° < 10t
RICP-74-1  Niplatingpellet 9.4 370 8.60 04 x10* < 102
RICP-74-2 Nipltingpellet 9.4 390 >10 0.1 x10° < 108
RICP-76-1 Niplatingpellet ~ 4.0 230 577 0.01 x 10° 1.8x10°
RICP-76-2  Niplatingpellet 1.5 84 184 - 001x10° 2.0x10°
RICP-76-3  Niplating petiet 1.5 a7 1.93 004x10* < 10°
RICP-76-4  Niplotingpeliet 1.0 65 1.42 oot x10* 0.9x10°
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BETH50 _
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BEEM( sec ) 6 -9
HBEmELH ( TPM ) ~10 ~30
H AR ( £ /min ) 10 10
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Table.7 Immersion and wipe tests for sealed 6‘:’Co sources

Testing : Metheod Limit
The source is immersed in water .02 uCi
Immersion test | af 100°C for 20min and the 4.4 x 10*dpm

activity in the water is measured .

The source is wiped with o _gouze,' .0.005uCi
Wipe test moistened with erhonol; and the it :ulO4 dpm
activity removed is measured.
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