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There are twenty two isotopes of technetium with masses ranging from 90 to 111. All
the isotopes of technetium are radioactive. It is one of two elements with Z < 83 that have no
stable isotopes; the other element is promethium (Z = 61). Technetium has three long-lived
radioactive isotopes. ¥'Tc (T1,=2.640° years), ®Tc (Ty.=4.240° years) and *Tc
(T12=2.140° years). ®™Tc (T1»=60 days), °™Tc (T1.=91 days), ®Tc (Ty.=4.3 days) are
used as tracers for environmental research. At present the isotope **™Tc¢ ( Ty,= 52 min) is
studied as positron emitter or for nuclear medicine. However, the most useful isotope of
technetium is ®™Tc (Ty,=6.01 hours), that is used in many medical radioactive isotope tests
due to its short half-life, the energy of the gamma rays it emits, and the ability of technetium
to be chemically bound to many biologically active molecules. In the Table are presented the

conditions for production of the technetium short-lived isotopes.

Table
| sotope T Reaction Conditions Ref.
FMTc 435 | *Mo(p, 2n) ¥"Tc ¥Mo (93.9%), E,=5-20 MeV, 1
min s=90 mb (E,;=19 MeV)
STc 27h | *Mo(p, 2n) *Tc ¥Mo (93.9%), E,=5-20 MeV, 1
s$=500 mb (E;=19 MeV)
S I 53 min | **Mo(p, n) ¥™Tc *Mo (93.9%), E,=5-20 MeV, 1
Smax=480 mb (E,=12 MeV),
Yieldec=2 GBg/mAh; S ST
does not exist under given energy
of protons.
o oarm Smax=311 mb (A =25,91 yA)
Mo(a, 8n) *"Tc Yield=2.65 mCi/mAxh 2
Smac=788 mb (A =26.21yA)
*Mo(a, 2n) *Ru® *"Tc | yield=0.9 mCi/mAsh 2
Tc 49h | *Mo(p, n) **Tc *Mo (93.9%), E,=5-20 MeV, 1
s=120 mb (E,=12 MeV)
95m: 96 o95m:
Tc | 60d Mo(p, 2n) =Te Theoretical yeild ~ 22.4 Cilg 3
BMo(p, n) ©Te <%®TC 4
®Tc 43d | "Au(™N, xpn)*Tc "N, Ex=35 MeV/nuclon 5




®Tc 43d | “Mo(p, 2n) *Tc E,=90 MeV
¥mTe  |6h 2, f)®Mo® *™Tc | Neutron beam=10" n/sm?s, Yield | 6,7
(99Mo0)= 10-30 kCi/g ("™*Mo),
technological cycle
¥mre  |6h *®Mo(n, 9*Mo® ®™Tc | Neutron beam=10" n/sm?s, Yield | 6,7
99 .
100 99 (**M0)=4-10 Ci/gd44h
*MTc 6h Mo(n, 2n)"Mo ® Fast neutrons, s=1400 mb 6,8
som ol 9" Mo ® PTe | Neutron beam=10" n/sm®s, Yield | 6 7
Tc |6h ’ (®Mo) » 1 Ci /gr4dh
®MTc [ 6h ®Mo(p, np)*Mo ® 59 ™Mo (97%), E,=70 MeV, 6,7
om 1=400 mA, Yield (*Mo)=48 Ci
/gX00h
1%9Mo(p, 2p)*Nb ®
“Mo® *™Tc
e |6h ®Mo(p, 2n)*™MTc 5g "®Mo (97%), E,=70 MeV, 6,7
1=400 mA,
Yield=40 Ci /g®00h
BMTc | 6h "\o(g N)®Mo® *MTc | Thick target, E-~up to 30 MeV, 9
1=500 mA, Yield (*M0)=370
kBg/mAsheg
FMTc | 6h 1%\o(g, n)®Mo ® *MTc | Microtron, Thick target, Yield 6,7,
(**M0)=90 kBg/mAhxg 10
PmTC 6h 1%Ru (g, p) ¥ Tc 11
Our investigations on the MT-25
FMTc | 6h "\o(g N)®Mo® *™Tc | Microtron, 10g ™Mo, Yield 12
(**M0)=50 kBg/mAhxg
BMTc | 6h 1%0Mo(g N)®Mo ® ®™Tc | Microtron, s=390 mb, Yield 12
(**M0)=2.2 kBg/mAhmng
SMTc  [60d | ™Ru(g n) PRU(Ty.= 0.23 Bg/mAshsng "™Ru
o 1.65 h, Y=7.2 kBq) ® 4 Bg/mAshing *°Ru (100%)
Tc 20+ 95m, 95 0.7 Bg/mAshimg "RU
12 Bg/mAshng *°Ru (100%)
™c  [91d | ™Ru(g n) "Ru(Ty= 1.64.0°° Bg/mAsh»mg "™Ru
2.9d, Y=50Bg) ® I™ 8.540 Bg/mAshng **Ru (100%)
Tc
References

1. Roesh F., Novgorodov A.F., Quaim S.M., Stoecklin G. J. Labelled Compd.
Radiopharm., 1994, v. 35, P. 267-269.
2. Dmitriev S.N., Zaitseva N.G., Ochkin A.V. Radionuclides for Nuclear Medicine and
Ecology. Dubna, JINR, 2001, p. 38.




10.
11.

12.

Hogan J.J. J. Inorg. Nucl. Chem., 1973, v. 35, P. 705-712.

Izumo M., Matsuoka H., SoriyaT. et a. Int. J. Appl. Radiat. Isot., 1991, v. 42, P. 297-
301.

Ambe S, ChenS.Y., Okybo Y. et a. Chem. Lett., 1991, P. 149-152.

Zykov 1.P, KodinaG.A. Radiokhimiya, 1999, v. 41, No 3, P. 193 - 204.

Dmitriev S.N., Zaitseva N.G. Physics of Elementary Particles and Atomic Nuclel,
1996, v. 27, No 4, P. 977 - 1042.

McDaniel F.D., Courtney W.J., Givens W.W. Proc. SPIE-Int. Soc. Opt. Eng.,

v. 1994, No 2339, P. 529-534; Chem. Abstr., 1995, v. 123, No 14, 181092h.

N.P. Dikiy, A.N. Dovbnya, V.L. Uvarov. EPAC-98, 6" European particle
Accelerator Conference, Stockholm, 22-26 June 1998, Proceedings of the
Conference, P. 2389-2391.

Davydov .G, lareskin S.A. Radiokhimiya, 1993, v. 35, No 5, P. 91-96.

Matsue H., Yamaguchi |., Sekine T., YoshiharaK. Nucl. Instr. Meth. Phys. Res,,
1994, v. B91, P. 97-102.

Sabelnikov A.V., Dmitriev S.N., Maslov O.D. NRC5. 5" International Conference on
Nuclear and Radiochemistry, Extended Abstracts, Sept. 3-8, Pontresina, Switzerland,
2000, P. 692-693.



