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Preparation of Holmium-166m Sealed Source
Seikichi IWAMOTO, Norio TAKEUCHI, Katsuyuki ONOMA and Masahiro NEMOTO °

Department of Research Reactor
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken
(Received August 4, 2000)

The Ho-166m reference sources having a half-life of 1200 years, to be replaced
with the conventional Ra-226, have been developed for the purpose of monitoring
long term stability of ionization chambers used for the secondary standard
instrument of radioactivity measurements.

The powder of irradiated holmium oxide(Ho.0s) was dissolved to the holmium
chloride solution (HoClg) and subdivided into the small fused silica containers
The solutions were converted to the chemically stable holmium oxide again by
drying and sintering process and they were contained in the stainless steel
inner capsules which were further sealed in the titanium outer capsules
completely by plasma welding. Ten sealed reference sources (15¢ X 2Tmm) of
radioactivity of around 1.2 MBq and radionuclidic purity of 99.4% for each were
successfully prepared in this method.

In the present report, the procedures of target analysis after reacter
irradiation, dissolving of the target and preparation of the sources, sealing

test of capsulation and radioactivity measurement are described

Keywords : Sealed Source, Holmium-166m, Ionization Chamber, Reference Source

* Tokyo Nuclear Service Co..Ltd.
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% #l7 v 7 A b vt 0| ¥ G
ﬂﬁ?ﬁﬁ row B v K ETEL L eV 10° X vl M
mH R v | mol T E R | u ol R B
% Eln v F o cd 10| ~ 7 ¢ h
T @ A7 ¥ 7 v| rad 1eV=1.60218x 107'J 0|7 7| da
Ok B|RFIIT st 1 u=1.66054x 107" kg L d
10| v F c
107 | % Y m
%3 BEEOBHE L SIAT B 0o | w420l n
x4 SIEHLICEEMIC e
v | fROD ST HIGL X 10 + 7 n
& Z R ics DX 3] HExh s HA 10712 . 5 p
A 4 ¥~ n v| Hz s’ E4 fad i = 107" 7z &b f
7] = a - bV N m-kg/s AV A ba—L A 107"° T r a
K 7, & HhH|/s A A | Pa| N/m? N _ o b .
inE— {HE BB Y 2 — A Jd N-m < _ " bar GE)
L#®., e ®R|7 » +| W Js # " Gal I 153 [EBRSLR] B MK EE
Ex @, |7 — o v C A-s * a2 Y = Ci ER&E 198 FHiTick B, #2171, 1eV
Bhi, &F 'fﬁ%h #oov RV WA VA A N R HBELU 1 uDftiid CODATA O 1986 L2
2 TE Rz T
X y - v IN reny ,. _
Sy g s va Y- AVl S | ANV 2 RAKBBL, /o b Tk AT
# glo = - ~|wb| Vs 1 A=0.1nm=10""m —LETONTLAHAROBALOTL
W Oo®E % ®El|F¥ z2 3| 7T xb/zﬁ 1 b=100 fm?=10-2* m? CTIRAEABL T
N N . 0 — TR ; 3 iz}
RS R H b/  bar=0.1 MPa=10°Pa. 3. barid, JISTIHHEDENAEEKOTE
vy ABE vy RE|C | Gal=1em/s? =10-"m/s? A E20HF T — IS ATL
* o (v — 4 ¥ Im cd-sr al=lcm/s = m/s %
2 1Ci=3.7x10"°B °
" v 70 A x| Im/m o 4 ECHURFEHAISATHE bar, barnkk
" " #l~ 2 v a|B - 1 R=2.58x107*C/kg ) 5 ! .
! a | s ,2 U TMEDHA] mmHg 4 L2057 37
% X B &7 v 4| Gy | J/keg lrad=1cGy=10"Gy CRARTLS
g ' M ®|v-~<at| S| Jke 1 rem=1cSv=10"7?Sv °
% " &
#1| N(=10*dyn) kgf 1bf H | MPa{=10 bar) kgf/cm’ atm mmHg(Torr)| Ibf/in*(psi)
1 0.101972 0.224809 1 10.1972 9.86923 7.50062 x 10° 145.038
9.80665 1 2.20462 71| 0.0980665 1 0.967841 735.559 14.2233
4.44822 0.453592 1 0.101325 1.03323 1 760 14.6959
5 E 1 Pa-s(N.s/m*»)=10P(#£7 X)(g/(cm-s)) 1.33322 x 107* | 1.35951 x 107 | 1.31579 x 10™? 1 1.93368 x 107?
BISE 1 m%/s=10'St(X b — 7 %) (cm?/s) 6.89476 x 107* | 7.03070 x 102 | 6.80460 x 10-2 51.7149 1
| J(=10"erg) kgfem kW h cal Gt&#) Btu ft « Ibf eV 1 cal = 4.18605 J (it &)
Ed
W 1 0.101972 | 277778 x 10" |  0.238889 | 9.47813x 107 0.737562 | 6.24150 x 10" = 4.184J (MIL¥)
¥
| 9.80665 1 272407 x 107 | 2.34270 9.29487 % 107 7.23301 6.12082x 10" =4.1855J (15°C)
% 36x10° | 3.67098 x 10° 1 859999 x 10° 3412.13 2.65522 x 106 | 2.24694 x 10 =4.1868 J (EBEA KL
M 4.18605 0.426858 | 1.16279 x 10°° 1 3.96759 x 107° 3.08747 261272x10° (bR | PS ULE )
[ 1055.06 107.586 2.93072x 107 | 252.042 1 778.172 6.58515 x 107" =75 kgf-m/s
1.35582 0.138255 | 3.76616x 1077 | 0323890 | 1.28506 x 10°* 1 846233 x 10" = 735.499 W
1.60218 x 107* | 1.63377 x 10"2°| 4.45050 x 1072°| 382743 x 10°2°| 151857 x 10"2?| 1.18171 x 10" 1
bind Bq Ci ﬁ% Gy rad ;‘; C/kg R g Sv rem
5 1 2.70270 x 10" 5 1 100 & 1 3876 0 1 100
it = & &
3.7 x 101 1 0.01 1 2.58 x 107 1 0.01 1
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