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Preparation of ' Tc
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Abstract: The most sensitive analytical technique of * Tc is isotope dilution mass spectrome-
try with ¥ Tc as yield tracer. " Tc was obtained by the irradiation of 2 g natural ruthenium
metal. " Tc is isolated from the sample by combined ion-exchange chromatography, precipi-
tation and ion-association solvent extraction technique. " Tc™ and '” Ru are used as tracers in
this method. The chemical recovery of Tc is more than 70% and the decontamination factor
is more than 107,
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Table 1  Decomposed condition of Ru
(Mode of (Temperature (Time of (Result of
decomposed) (Composed of solvent) of decomposed)/C decomposed) /h (Container) decomposed)

HCI+ HNO; + HCIO, 300 5 (Polytetrafluorethylene
(Acid dissolve) (No dissolve)
beaker)
Naz ()g 8()0 2
(Alkali melt) (Nickel crucible) (No dissolve)
KOH 800 2
(Alkali melt) (Nickel crucible) (Part dissolve)
Na, O, +NaOH 800 2
(Alkali melt) (Nickel crucible) (Part dissolve)
Na, O, +NaOH 320 8 (Polytetrafluorethylene)
(Alkali melt) (Part dissolve)
beaker)
KOH+K,;CO;3 320 8 (Polytetrafluorethylene
(Alkali melt) (Part dissolve)
beaker)
KOH+KNO; 800 8
(Alkali melt) (Porcelain crucible) (All dissolve)
KOH+KNO4 320 8 (Polytetrafluorethylene
(Alkali melt) (All dissolve)
beaker)
1 s o
Ru . KOH  KNO, , , 320 C 8h. Ru
, KNO; « 2KOH 2.2 Tc
s 800 C 2.2.1
[9]
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KRuO, ,KOH KNO;,, Te Tec, O, 3 .
, Ru RuO, s o
Tc-Ru, Tc 5 mol/L KOH ,
. Ru 30 mL 1% Ru , 10 mL
, , KRuO, RuO, R ,
) o 4,
Ru,
Ru RuO, , TcO, 4 Ru
(10} | Table 4 Effect of centrifugation time
, , on decontamination factor of Ru
KOH . 30 mL "% Ru NCO%RWa/  NCBRW e/ ,
t/min . . 10 °*DF
, 10 mL , 5 min S S
s 5 28 800 25 1.2
2. 10 28 800 23 1.3
15 28 800 22 1.3
2 Ru
Table 2 Effect of KOH concentration 4 ,
on decontamination factor of Ru
c(KOH)/ N%RW a0/ NOP®RW rem/ 5 mol/L
1 B B 10 ¢DF
(mol « L™ 1) S s KOH, 0.5 .
2 28 800 19 1.5 5 min )
4 28 800 20 1.4 2.2.2 Ru
5 28 800 22 1.3 , Ru .
Boyd'" Tc .
6 28 800 o -
(Muddle liquid) . ,Te . L2-
2 :
2 , KOH 5 “Te™ 5 mol/LL KOH s
mol/L RuO, . , 5 min, , 4 mL
, , 5 mol/L s 5,
K()H . 5 s 99 TCm 27
5 mol/LL. KOH , 30 .
mL 1% Ru ,
’ 5 min . 5 99 T em
3. Table 5 Relationship between ¥ Tc™
recovery and extractant
3 Ru ‘ N(Sm TC“‘)(“)/ N(Oﬂ TC"‘)(“)/ va‘ /%
Table 3 Effect of added ethanol volume (Extractant) s 1 s !
on decontamination factor of Ru . i
(4-methyl
6176 923 13.0
V(C,H; OH) / N (103 Ruw) 4ad // N1 Ru) rem // premzmone)
107 °DF
ml s ! s ! 9-
113 6 986 98.0
5 28 800 23 1.3 (2-butanone)
10 28 800 22 1.3 9.
3 284 3 815 54.0

15 28 800 20 1.4

(2-pentanone)




1 L Te 63
9 Tem KOH , 2.3 "Te
2- , 5 min, , 4 mL " Te
o 6, o 2 g Ru 30 g
KOH,10 g KNO;s, Re (* Te™,
6 KOH 9 Tem "Ru '"Re) 320 C 8 h,
Table 6 Relationship between * Tc™ ., 100 mL H,O 520 mL
recovery and KOH concentration Ru RuO, , 10
¢(KOH)/ N Te™) o/ NETe™) o/ B % min, , TcO,~ s H
(mol « L™1) 5! s ,
2 49.2 301.4 85.0 C,H,O TcO, 5 min, .
4 14. 8 326. 1 88.0 CCl, 1 mol/LL HNO; ;
5 6.5 1100 98.0 , 86% .,
6 50. 3 364. 3 88.0 1%, Ru Tc
2,
6 . KOH 2.4
, 5 mol/L KOH “Tem .
.2 . " Te ’
CCl, , 1 mol/L HNO,  Tc Ru RuO, » TeO,
3 , , 96 % 5
2.2.3 Te ; G H;;O
, Te RuO, TcO, 5 min, , CCl,
, Te-Ru Te 1 mol/LL HNO;, , 86 %0 ;
Re. . 86 %0,
¥ Re,” Tem 71%.
, 0. 3 MPa , 2.5
1 mL/min, 0. 2 mol/L HCIO, " Ru ;
Re, 2 mol/L HCIO, Te, "Te ;
, .Y , Ru Ru o
s 1, Ru RuO,
, Ru 3.2X10°;C,H;O
240 02 mol - L HCIO, TcO, ., Ru 437.5,
200 | Ra > ol » L Ru Tec 3
160} HCIO, ,  Ru 16,
& 1201 Ru 2.3X107,
80 f
40r CE 3
010 20 30 40 50 60 70 80 90 Ru Te
V/mL ° ’
1 TeO, - -ReO, n(Tc)/n(Ru) 10,
Fig. 1 Anion-exchange separation of Ru 107,
perrhenate and pertechnetate 70%, Ru

107,
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99T m 186R 103R
2 g RutRe# £ (Carrier) |« ¢t Ret Ru
30 gKOH, 10 g KNO,B % ff
(Alkali melt), 330 C
100 mL7KZ B{(Water leach)
20 mLF5 7K 2. B (Ethanol deposit)
¥E Wi(Filtrate)(“Tc" +Re) RuO, |
2-T i #£ B{(2-butanone extract)
A
CCl,+1mol/LHNO, % #(Back-extract)
A B 7 W fig 22 #6 4> B (Anion resin exchange separation of Tc,Re)
2 Ru Tc
Fig. 2 Procedural diagram technetium from ruthenium metal
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