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Abstract The en-riched **Ni powders are dissolved in acid solution and coated on a Cu target for proton irradiation
at cyclotron to produce >’Co radioisotope. The condition of the plating bath and the coating process are determined

using the en-riched powders. To establish the coating conditions for *’Co, non-radioactive Co ions are dissolved in an
acid solution and electroplated on to a rhodium plate. The thermal diffusion of electroplated Co into a rhodium matrix
was studied to apply a >’Co Mssbauer source. The diffusion depth from surface to matrix of Co is depended on the

annealing temperature and time. The deposited Co atoms diffuse completely into a rhodium (Rh) matrix without sub-

stantial loss at an annealing temperature of 1200 for 4 hours.
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Table 1. The basic composition of the Chloride bath for
electroplating ®Ni for the target

Materials Condition (500 ml)
3NiCl,-6H,0 0.187 M
H;BO; 04 M
NaCl 07 M
Saccharin lg

Control factors
Applied current

Plating condition
750 mA (0.75A)

Current density 30 mA/cm?
Temperature 40°C
Thickness 105 pum
Plating time 10,251 s

A =B

R

Ni-58

& “

il()Sum

100mm
110mm
130mm

140mm
- >

Fig. 1. An illustration of Cu target for proton irradiation at
cyclotron.
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Table 2. Thickness of coating layer of Co and annealing condition
for Co/Rh

Sample Plating Thickness Heating Condition
1-1 4.5 mm 1100 - 1h 100 mTorr / Ar
1-2 4.5 mm 1100 - 3h 100 mTorr / Ar
1-3 4.5 mm 1100 - 5h 100 mTorr / Ar
2-1 4.5 mm 1200 - 1h 100 mTorr / Ar
2-2 4.5 mm 1200 - 3h 100 mTorr / Ar
2-3 4.5 mm 1200 - 4h 100 mTorr / Ar
2-4 4.5 mm 1200 - 5h 100 mTorr / Ar

Journal of Korean Powder Metallurgy Institute (J. Korean Powder Metall. Inst.)



[e)

B2k 9ol 9 282 9]

o
&

new, ik A2 & Co® RhZIAIA 4HE Energy
dispersive X-ray spectra (EDS)E ©|-8-3} H7|5lc).

3. MEdn % DE

BEAAZE 95t A FTALAERY] Nig F5o =5-§
Ho =z A|x STh TFELS A A F 1A )
oA AAEEFEES AA Nk ONi ToE =,
WS AX £ 3 9o =5 895 Az &
Aol NiZZS 742kl %aﬂ*l?l—ﬂl, sEEL Az
So] Aoz Akl x
52 e Edo] AAE o] %k 13%7} A Zstar A
g AT £ W & v= 1S $I5k ICP-
masss S35t ©] o T =78 Y 54 Nif] 5%
7} 0.187 M (Mole)dS <1 & 4= At Ao FZER
(Cyclotron) AME- ¥ o2 ,\]_%“g. H3l, o] =89S
o]g3la] Bl ¥ A W A7 =F Y. =5
T 29} 2ol &8 Yol NiClL7t & li Ni¥'2 &8t
WA RS YA =W B84 7191 SSelA AE
&4 W 2e79} ¥hS-3}ed Cu7lJJr FHAA A= o] M3
sHAl k. 13 Al AFLEE 30 mA/em’E ARESH =
= 3adk ¥42 FA7} 109 pm7t HES =FAS
ARt EF AZFS faraday HZ ol te] AR ATt
[7]. =29 713 FA= SEMS o] &3t 44 FA=
2l STk B3 ZARE BAL AR
o7 I8 3(a)9} 2o} =3, FAE A ZEE SNiQ
@S SEMOE =43t 17 3(b)ell YERAATE =F
Zo] #dstA ZRHE 2 21 & = Aot oA #d
Sl =5H RS A ZAEE BNi(p,2p), **Ni(p,pn),
3¥Ni(p,2n) ¥H-2 3} Y'Coz WS A|ZIT) & Ao =
Blx]o] Wigke 0o 0.5 M EAHHNO,) &40 7 FE

Bagl o] olemd $AZ ICort B3 F 0.1 M &

o
2
>
4o
oft
fuj
H
= o
SE
ru&

M?M™ + ne

M*™® + ne —M?°

Reduction

Oxidation

electron

rC athode Anodn
ﬂ

MR+ ne —MY

current

MM +ne |

Fig. 2. Schematic illustration for the mechanism of electroplating,
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Fig. 3. Photographs of a target before and after electroplating
Ni for irradiation at cyclotron. A cross section image of a
electroplated *Ni on Cu target.
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Fig. 4. SEM images for (a) surface of Co layer on Rh foil, (b)
corss section images for Co coated Rh foil. Mapping of EDS
for (c ) Co layer, and (d) Rh layer in SEM image of (b).
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Fig. 6. Mapping of EDS for Co layer annealed at (a) 1100°C,
and 1200°C (b), and Rh layer annealed at (a') 1100°C, and
(b") 1200°C for 1h.
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Fig. 5. Mapping of EDS for Co layer annealed at 1100°C for (a) 1h, (b) 3 h, and (c) Sh, and Rh layer for (a') 1h, (b') 3 h, and (c') 5h.
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Fig. 7. Mapping of EDS for Co layer annealed at 1200°C for (a) 3h, (b) 4 h, and (c) 5h, and Rh layer for (a') 3h, (b') 4 h, and (c'")
5h. Photographs for Co/Rh foil annealed at 1200°C for (a'') 3h, (b'") 4 h, and (c") 5h.
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