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ABSTRACT

The half-life and specific activity of 99Tc were redetermined
by measuring the activity of a known weight (determined coulometrically)
of 99c by a 1iquid scintillation method and found to be 2.14(+0.05) x 107

years and 3.75(19.11) X 10“ dpm per ug respectively. These results are

in excellent agreement with previous values.

*Research sponsored by the U. S. Atomic Energy Commission under contract
. with Union Carbide Corporation.
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~have been reported from time to time

HALF-LIFE AND SPECIFIC ACTIVITY OF 22Tc
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In recent years, liquid-scintillation methods for absolute beta counting
(1-6) and have been used, in a few instances,
to determine half-;ives of long-lived isotopes (87Rb,(2) 176Lu(6)) by the spe-
cific éétivity method. We have examined a liqﬁid-scintillation method in some
detail and found that, using an extrapolation technique, lOO% counting effi-
ciency could be obtained for beta groups dbove 200 keV in energy, and that
quenching agents had little or no bad effect. AThis work has been reported

elsewhere<7). We are now using this method to redetermine the half-lives

of long-lived beta emitters.

EXPERIMENTAL

99Tc Solutions

Two solutions containing approximately 1 mg and 5 mg of 99Tc per ml were
prepared by dissolving NH)TcO) (available from the Oak Ridge National Labora-
tory in radiochemically pure form) in 0.1N H,S0).

Chemical Analysis

Réplicate samples from each solution were analyzed by é controlled-

(8),

potential coulometric method developed at this laboratory
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Absolute Beta Counting

After appropriate dilution of the analyzed solutions, replicate
200 pl. samples were transfefred to 20 ml of a dioxane-naphthalene
liquid scintillator (200 g of naphthalene, 5 g PPO, and 0.1 g POPOP in
850 ml of dioxane) and the disintegration rate determined by an extra-
polation method.(7) The Packard Tri-Carb Liquid Scintillation Spectro=-

meter was used with a high voltage of 1200 volts .and attenuator setting

RESULTS AND DISCUSSION

The results of all these determinations are'presented in Table I,

(Table I)
along with the calculated specific activity and half-life of 99Tc. A
comparison of the half-life determined in this work (2.1l4 x 10° years)
with previously ieported half-lives (Table II) shows that all three are

(Table II)

" in excellent agreement. A different counting technique and an improved

method for chemical analysis were employed here; therefore, we can con-

clude that the half-life of 22Tc is reliably known.
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Table I. Specific Activity and Half-Life of‘99Tc

Solution
, 1 mg/ml 5 mg/ml
Coulometric analysis, mg/ml . 0.926 , L. 78
| | .93 | 4,69
.959 4,65
.955 " 4.80
935 4.69
480
J - .
0,944 + 0.015 4. 74 + 0.07
Dilution factor 1.6 x_lO"3 ' 2.x 10T6
Liquid-Scintillgtion Counting, ~  5.75 3,54
dpm (x 107 ) .
' 5.68 . 3.53
5.T5 3.501
5.75 3.8
5.7k 350
5.73 + 0.03 3053 + 0.03
Specific activity, dpm per ug 3.79(+0.10)x 10)7" : 3.72(+0.12)x lOu

© Half-Life, years 2,12(+0.05)x 10° 2.15(+0.05)x 105




Table II. Comparison of Half-Life Values of 27Tc

Half-Life, Counting

years . Technigue Reference
2.12(+0.0k)x 107 - b 9
2.16(+0.05)x 10° bnp 10

2.14(+0.05)x 10° liquid-scintillation this work






