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�·¨³¥´¥´¨¥ ¸³μ²Ò TEVA ¤²Ö · §¤¥²¥´¨Ö ¶·μ¤Ê±Éμ¢ ËμÉμÖ¤¥·´μ° ·¥ ±Í¨¨
237Np(γ, n)236mNp → (β−)236Pu

ˆ§ÊÎ¥´  ¢μ§³μ¦´μ¸ÉÓ ¶·¨³¥´¥´¨Ö ¸³μ²Ò TEVA (Ë¨·³Ò TRISKEM), ¢Ò-
¶μ²´¥´´μ° ´  μ¸´μ¢¥ Ô±¸É· £¥´É  Aliquat-336 (¸μ²¨ Î¥É¢¥·É¨Î´μ£μ  ³³μ´¨¥¢μ£μ
μ¸´μ¢ ´¨Ö) ¤²Ö ¢Ò¤¥²¥´¨Ö ¨ ±μ´Í¥´É·¨·μ¢ ´¨Ö 236Pu. ˆ§μÉμ¶ 236Pu ¶μ²ÊÎ ²¨
¢ ·¥§Ê²ÓÉ É¥ ËμÉμÖ¤¥·´μ° ·¥ ±Í¨¨ 237Np(γ, n)236mNp → (β−)236Pu ´  ³¨±·μ-
É·μ´¥ Œ’-25 ¢ ‹Ÿ� �ˆŸˆ. ‘³μ²Ê TEVA ¶·¨³¥´Ö²¨ ¤²Ö μÉ¤¥²¥´¨Ö 236Pu μÉ ³¨-
Ï¥´¨ 237Np, ¶·μ¤Ê±Éμ¢ ËμÉμÖ¤¥·´ÒÌ ·¥ ±Í¨° (γ, n), ¤μÎ¥·´¨Ì ¶·μ¤Ê±Éμ¢ 237Np ¨
236Pu,   É ±¦¥ μ¸±μ²±μ¢ ¢Ò´Ê¦¤¥´´μ£μ ¤¥²¥´¨Ö ¢ ·¥§Ê²ÓÉ É¥ ·¥ ±Í¨¨ 237Np(γ, f)
(237Np, 232U, 228Th, 233Pa, 137Cs ¨ ¤·.). ‘μ¤¥·¦ ´¨¥ ¶·¨³¥¸¥°  ±É¨´μ¨¤´ÒÌ Ô²¥-
³¥´Éμ¢ ¢ μ¸´μ¢´μ³ ¶·μ¤Ê±É¥ ¡Ò²μ ³¥´ÓÏ¥ Î¥³ 10−6 �±/�±.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ Ö¤¥·´ÒÌ ·¥ ±Í¨° ¨³. ƒ. �.”²¥·μ¢  �ˆŸˆ.
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Gustova M.V., Maslov O.D., Sabelnikov A.V. P6-2016-29
Application of TEVA Resin for the Separation of the Products of Photonuclear
Reaction 237Np(γ, n)236mNp → (β−)236Pu

The paper reports on the possibility of using TEVA resin (TRISKEM company),
made on the basis of the Aliquat-336 extractant (a quaternary ammonium salt),
for the isolation and concentration of 236Pu. The 236Pu isotope was produced as
a result of the photonuclear reaction 237Np(γ, n)236mNp → (β−)236Pu using the
MT-25 microtron at FLNR, JINR. Plutonium-236 was separated on the TEVA resin
from 237Np target. Products of (γ, n) photonuclear reactions, daughter products of
236Pu and 237Np, fragments of 237Np(γ, f ) (237Np, 232U, 228Th, 233Pa, 137Cs, etc.)
induced ˇssion were also separated. The content of the actinide elements in 236Pu
was less than 10−6 Bq/Bq.

The investigation has been performed at the Flerov Laboratory of Nuclear Reac-
tions, JINR.
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� ¤¨μ¨§μÉμ¶ 236Pu (T1/2 = 2,858 ²¥É, Eα = 5,77 MÔB {72,4 %} ¨ Eα =
5,72 MÔB {27,6 %}) [1] Ö¢²Ö¥É¸Ö μ¸´μ¢´Ò³ É· ¸¸¥·μ³, ¶·¨³¥´Ö¥³Ò³ ¢ ¸μ¢·¥-
³¥´´μ° · ¤¨μÔ±μ²μ£¨¨ ¤²Ö · §· ¡μÉ±¨ Ê²ÓÉ· ÎÊ¢¸É¢¨É¥²Ó´ÒÌ ³¥Éμ¤μ¢  ´ ²¨§ 
¶²ÊÉμ´¨Ö ¢ ¡¨μ²μ£¨Î¥¸±¨Ì μ¡Ñ¥±É Ì (¶·μ¤Ê±É Ì ¶¨É ´¨Ö ¨ ¦¨§´¥¤¥ÖÉ¥²Ó´μ-
¸É¨ Î¥²μ¢¥± ) ¨ ¶·¨·μ¤´ÒÌ μ¡· §Í Ì (¶μÎ¢¥, ¢μ¤¥ ¨ É. ¤.) [2, 3]. �¶·¥¤¥-
²¥´¨¥ ¨§μÉμ¶´ÒÌ μÉ´μÏ¥´¨° 239,240Pu ± 238Pu ¶μ§¢μ²Ö¥É ¨¤¥´É¨Ë¨Í¨·μ¢ ÉÓ
¨¸ÉμÎ´¨± § £·Ö§´¥´¨Ö (Ö¤¥·´Ò¥ ¢§·Ò¢Ò,  ¢ ·¨¨ ´  �	‘ ¨ ¤·.) ¨¸¸²¥¤Ê¥-
³ÒÌ μ¡Ñ¥±Éμ¢ [4]. �μÔÉμ³Ê · §· ¡μÉ±  ´μ¢ÒÌ ³¥Éμ¤μ¢ · §¤¥²¥´¨Ö ¨§μÉμ-
¶μ¢ ¤²Ö ¶μ²ÊÎ¥´¨Ö 236Pu ¢Ò¸μ±μ° ¸É¥¶¥´¨ μÎ¨¸É±¨ μÉ ¸μ¶ÊÉ¸É¢ÊÕÐ¨Ì · -
¤¨μ´Ê±²¨¤μ¢ ¶·¥¤¸É ¢²Ö¥É¸Ö ¢¥¸Ó³   ±ÉÊ ²Ó´μ°. ‚ · ¡μÉ¥ [3] ¸μμ¡Ð ¥É¸Ö
μ ¶μ²ÊÎ¥´¨¨ 236Pu ¢ ·¥§Ê²ÓÉ É¥ ËμÉμÖ¤¥·´μ° ·¥ ±Í¨¨ 237Np(γ, n). ‘²¥-
¤Ê¥É μÉ³¥É¨ÉÓ, ÎÉμ ¤ ´´ Ö ·¥ ±Í¨Ö Ö¢²Ö¥É¸Ö μ¤´μ° ¨§ ´ ¨¡μ²¥¥ μ¶É¨³ ²Ó-
´ÒÌ ¤²Ö ¶μ²ÊÎ¥´¨Ö ¶·¥¶ · Éμ¢ 236Pu. � §¤¥²¥´¨¥ ¶·μ¤Ê±Éμ¢ ·¥ ±Í¨¨ ¶·μ¢μ-
¤¨²¨ ³¥Éμ¤μ³  ´¨μ´μμ¡³¥´´μ° Ì·μ³ Éμ£· Ë¨¨ ´  ¸¨²Ó´μμ¸´μ¢´μ³  ´¨μ´¨É¥
Wofatit SBW ¢ ¤¢¥ ¸É ¤¨¨. �μ²ÊÎ¥´ ¶·¥¶ · É 236Pu ¸ ¸μμÉ´μÏ¥´¨¥³  ±É¨¢-
´μ¸É¥° 236Pu : 238Pu : 239Pu : 240Pu : 237Np, · ¢´Ò³ 1: (� 1 · 10−4) : 1 · 10−5 : 1 ·
10−6 : (� 1 · 10−4). �μÖ¢²¥´¨¥ ´μ¢ÒÌ ¨μ´μμ¡³¥´´ÒÌ ¨ Ô±¸É· ±Í¨μ´´ÒÌ ¸³μ²
¸É¨³Ê²¨·Ê¥É · ¡μÉÊ ¶μ ¸μ§¤ ´¨Õ ³¥Éμ¤¨± ¢Ò¤¥²¥´¨Ö, ±μ´Í¥´É·¨·μ¢ ´¨Ö ¨
μÎ¨¸É±¨ ¨§μÉμ¶  236Pu ¤²Ö ¶μ²ÊÎ¥´¨Ö ¶·¥¶ · É  ¸ ¥Ð¥ ¡μ²¥¥ ´¨§±¨³ ¸μ¤¥·-
¦ ´¨¥³ ¶·¨³¥¸´ÒÌ ¨§μÉμ¶μ¢. ’ ±¦¥ ¡Ò²  ¨§ÊÎ¥´  ¢μ§³μ¦´μ¸ÉÓ ¶·¨³¥´¥´¨Ö
Ô±¸É· ±Í¨μ´´μ° ¸³μ²Ò TEVA ¤²Ö · §¤¥²¥´¨Ö ¶·μ¤Ê±Éμ¢ ËμÉμÖ¤¥·´μ° ·¥ ±-
Í¨¨ 237Np(γ, n).

�Š‘�…�ˆŒ…�’�‹œ��Ÿ —�‘’œ

�μ²ÊÎ¥´¨¥ 236Pu. ˆ§μÉμ¶ 236Pu ¶μ²ÊÎ ²¨ ¢ ËμÉμÖ¤¥·´μ° ·¥ ±Í¨¨
237Np(γ, n)236mNp → (β−)236Pu. �·¨ μ¡²ÊÎ¥´¨¨ 237Np ËμÉμ´ ³¨ μÉ¸ÊÉ-
¸É¢ÊÕÉ ± ´ ²Ò ·¥ ±Í¨°, ¶·¨¢μ¤ÖÐ¨¥ ± μ¡· §μ¢ ´¨Õ 238,239Pu, ¨ ¨§μÉμ¶´ Ö
Î¨¸ÉμÉ  ¶·¥¶ · Éμ¢ 236Pu § ¢¨¸¨É μÉ · ¤¨μÌ¨³¨Î¥¸±μ° Î¨¸ÉμÉÒ ¨¸Ìμ¤´μ£μ
237Np, μÎ¨Ð¥´´μ£μ μÉ ¶·¨³¥¸´ÒÌ ¨§μÉμ¶μ¢ ¶μ ³¥Éμ¤¨±¥, ¶·¥¤¸É ¢²¥´´μ° ¢
· ¡μÉ¥ [3]. Œ¨Ï¥´Ó 237Np ³ ¸¸μ° 10 ³£ μ¡²ÊÎ ²¨ ËμÉμ´ ³¨ Éμ·³μ§´μ£μ
¨§²ÊÎ¥´¨Ö Ô²¥±É·μ´μ¢ ´  ³¨±·μÉ·μ´¥ Œ’-25 ¢ É¥Î¥´¨¥ 100 Î ¶·¨ Éμ±¥ Ô²¥±-
É·μ´μ¢ 15 ³±� ¨ ³ ±¸¨³ ²Ó´μ° Ô´¥·£¨¨ 25 ŒÔ‚. �μ¸²¥ μ±μ´Î ´¨Ö μ¡²ÊÎ¥´¨Ö
³¨Ï¥´Ó ®μÌ² ¦¤ ²¨¯ ¢ É¥Î¥´¨¥ 15Ä30 ¸ÊÉ ¤μ ¶μ²´μ£μ · ¸¶ ¤  236mNp ¨ ±μ-
·μÉ±μ¦¨¢ÊÐ¨Ì £ ³³ - ¨ ¡¥É -¨§²ÊÎ É¥²¥° ¨ § É¥³ · ¸É¢μ·Ö²¨ ¢ 3 M HNO3.

� §¤¥²¥´¨¥ ¨ ±μ´Í¥´É·¨·μ¢ ´¨¥ 236Pu. Šμ²μ´±Ê ¸μ ¸³μ²μ° TEVA
Ë¨·³Ò TRISKEM (2 ³², 100Ä150 ³±³) ´  μ¸´μ¢¥ Ô±¸É· £¥´É  Aliquat-336
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(¸μ²¨ Î¥É¢¥·É¨Î´μ£μ  ³³μ´¨¥¢μ£μ μ¸´μ¢ ´¨Ö) [5] ¶·¨³¥´Ö²¨ ¤²Ö ¢Ò¤¥²¥´¨Ö
´Ê±²¨¤  236Pu ¨§ ³¨Ï¥´¨, μÎ¨¸É±¨ μÉ ¤μÎ¥·´¨Ì ¶·μ¤Ê±Éμ¢ 237Np ¨ 236Pu,  
É ±¦¥ ¶·μ¤Ê±Éμ¢ ¢Ò´Ê¦¤¥´´μ£μ ¤¥²¥´¨Ö ¶μ ·¥ ±Í¨¨ 237Np(γ, f). � §¤¥²¥´¨¥
¶·μ¢μ¤¨²¨ ¢ ¤¢¥ ¸É ¤¨¨.

�  ¶¥·¢μ° ¸É ¤¨¨ ± · ¸É¢μ·Ê, ¶μ²ÊÎ¥´´μ³Ê ¶μ¸²¥ · ¸É¢μ·¥´¨Ö ³¨Ï¥´¨,
¤μ¡ ¢²Ö²¨ ¤μ 0,1 Œ NaNO2, μ¡· §¥Í ¢Ò¤¥·¦¨¢ ²¨ ¶·¨ T = 90 ◦C ¢ É¥Î¥-
´¨¥ Î ¸  (¤μ ¶·¥±· Ð¥´¨Ö ¢Ò¤¥²¥´¨Ö £ § ). �²ÊÉμ´¨° ¢ ÔÉ¨Ì Ê¸²μ¢¨ÖÌ ´ Ìμ-
¤¨É¸Ö ¢ ¢ ²¥´É´μ³ ¸μ¸ÉμÖ´¨¨ Pu(IV),   ¡μ²ÓÏ Ö Î ¸ÉÓ ´¥¶ÉÊ´¨Ö Å ¢ ¸μ¸Éμ-
Ö´¨¨ Np(V) [6, 7]. ‡ É¥³ · ¸É¢μ· ¶¥·¥´μ¸¨²¨ ¢ ±μ²μ´±Ê ¸μ ¸³μ²μ° TEVA,
¶·¥¤¢ ·¨É¥²Ó´μ ¶·μ³ÒÉÊÕ É·¥³Ö ±μ²μ´μÎ´Ò³¨ μ¡Ñ¥³ ³¨ · ¸É¢μ·  0,1 Œ
NaNO2 ¢ 3 M HNO3. Šμ²μ´±Ê ¸μ ¸³μ²μ° ¶·μ³Ò¢ ²¨ ¶μ¸²¥¤μ¢ É¥²Ó´μ 10 ³²
3 M HNO3 (10 ¶μ·Í¨° ¶μ 1 ³² ± ¦¤ Ö) ¨ 5 ³² 9 M HCl. ”· ±Í¨Õ Pu ¸³Ò¢ ²¨
5 ³² 1 Œ HCl.

�  ¢Éμ·μ° ¸É ¤¨¨ Ô²Õ É, ¸μ¤¥·¦ Ð¨° ¨§μÉμ¶ Pu ¨ ¸²¥¤μ¢Ò¥ ±μ²¨Î¥¸É¢ 
Np, ¢Ò¶ ·¨¢ ²¨ ¤μ ¢² ¦´ÒÌ ¸μ²¥°. �¸É Éμ± · ¸É¢μ·Ö²¨ ¢ 1 ³² · ¸É¢μ· 
9 Œ HCl, ¸μ¤¥·¦ Ð¥£μ 0,2 M NH4I, ¨ ¢Ò¤¥·¦¨¢ ²¨ ¶·¨ T = 90 ◦C ¢ É¥Î¥´¨¥
Î ¸  ¤²Ö ¶¥·¥¢μ¤  Pu ¢ III-¢ ²¥´É´μ¥ ¸μ¸ÉμÖ´¨¥. ‡ É¥³ · ¸É¢μ· ¶¥·¥´μ¸¨²¨
¢ ±μ²μ´±Ê ¸μ ¸³μ²μ° TEVA, ¶·¥¤¢ ·¨É¥²Ó´μ ¶·μ³ÒÉÊÕ É·¥³Ö ±μ²μ´μÎ´Ò³¨
μ¡Ñ¥³ ³¨ 0,2 M · ¸É¢μ·  NH4I ¢ 9 Œ HCl. ˆ§ ± ¦¤μ° Ë· ±Í¨¨ μÉ¡¨· ²¨
 ²¨±¢μÉÒ ¤²Ö £ ³³ - ¨  ²ÓË -¸¶¥±É·μ³¥É·¨Î¥¸±¨Ì  ´ ²¨§μ¢.

‘¶¥±É·μ³¥É·¨Ö. �  ¢¸¥Ì ¸É ¤¨ÖÌ · §¤¥²¥´¨Ö ¶·μ¢μ¤¨²¨ £ ³³ -¸¶¥±É·μ-
³¥É·¨Î¥¸±¨¥ ¨§³¥·¥´¨Ö ¨¸Ìμ¤´μ£μ ¨ · ¡μÎ¨Ì · ¸É¢μ·μ¢ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³
HPGe-¤¥É¥±Éμ·  Ë¨·³Ò Canberra ¸ · §·¥Ï¥´¨¥³ 1,5 ±Ô‚ ´  ²¨´¨¨ 1,33 ŒÔ‚
(60‘μ) ¨  ²ÓË -¸¶¥±É·μ³¥É·¨Î¥¸±¨¥ ¨§³¥·¥´¨Ö ´  ¸¶¥±É·μ³¥É·¥ Alpha Analyst
Ë¨·³Ò Canberra ¸ PIPS-¤¥É¥±Éμ· ³¨ ¸ · §·¥Ï¥´¨¥³ 13,4 ±Ô‚ ¨ Ê·μ¢´¥³ Ëμ´ 
� 1 ¨³¶./¸ÊÉ. �¡· §ÍÒ ¤²Ö  ²ÓË -¸¶¥±É·μ³¥É·¨Î¥¸±¨Ì ¨§³¥·¥´¨° £μÉμ¢¨²¨
¢Ò¸ÊÏ¨¢ ´¨¥³  ²¨±¢μÉÒ · ¸É¢μ·  μ¡Ñ¥³μ³ 5 ³±² ´  ¸É ´¤ ·É´ÒÌ ¶μ²¨·μ¢ ´-
´ÒÌ ¸É ²Ó´ÒÌ ¤¨¸± Ì ¨²¨ ¸É¥±²Ö´´ÒÌ ¶² ¸É¨´ Ì. „¥É¥±É¨·μ¢ ´¨¥ ¨§μÉμ¶μ¢
¶·μ¢μ¤¨²¨ ¶μ Ô´¥·£¥É¨Î¥¸±¨³ ²¨´¨Ö³, ¶·¥¤¸É ¢²¥´´Ò³ ¢ É ¡²¨Í¥.

�´¥·£¥É¨Î¥¸±¨¥ ²¨´¨¨ ¨§μÉμ¶μ¢ [1]

ˆ§μÉμ¶ E(γ), ±Ô‚ E(α), ŒÔ‚
228Th 84,37 5,34; 5,42
232U 57,78 5,26; 5,32
236Pu 109,0 5,72; 5,77
237Np 86,48 4,77; 4,79
233Pa 311,98 Å
137Cs 661,66 Å
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�  ¶¥·¢μ° ¸É ¤¨¨ μÎ¨¸É±¨ Pu(IV) Ô±¸É· £¨·Ê¥É¸Ö ¸³μ²μ° ¨§ · ¸É¢μ·μ¢
2Ä4 M HNO3 ¸ ¢Ò¸μ±¨³ ±μÔËË¨Í¨¥´Éμ³ · ¸¶·¥¤¥²¥´¨Ö (Kd ´¥ ³¥´¥¥
2 · 104) [5]. ‚ · ¸É¢μ·¥, ¶·μÏ¥¤Ï¥³ Î¥·¥§ ±μ²μ´±Ê, ¨ ¶·μ³Ò¢´μ³ · ¸É¢μ·¥
3 M HNO3 ¸μ¤¥·¦ ²μ¸Ó 100 % 137Cs (1Ä3 ³²) ¨ 84% 237Np (1Ä4 ³²), ÎÉμ

�¨¸. 1. •·μ³ Éμ£· ³³  ¢Ò¤¥²¥´¨Ö ¨ μÎ¨¸É±¨ ¨§μÉμ¶  236Pu:   Å ¸É ¤¨Ö I; ¡ Å
¸É ¤¨Ö II
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Ê± §Ò¢ ¥É ´  ´ Ìμ¦¤¥´¨¥ μ¸´μ¢´μ£μ ±μ²¨Î¥¸É¢  Np ¢ V-¢ ²¥´É´μ³ ¸μ¸ÉμÖ´¨¨
¢ Ê¸²μ¢¨ÖÌ Ô±¸¶¥·¨³¥´É . “· ´ ¶μ²´μ¸ÉÓÕ ¢Ò³Ò¢ ²¸Ö ¨§ ±μ²μ´±¨ ¢ 3Ä6 ³²
3 M HNO3. �·¨ ¶·μ³Ò¢±¥ ±μ²μ´±¨ 9 M HCl μ¡Ñ¥³μ³ 2Ä4 ³² ¢Ò³Ò¢ ²¸Ö Th.
”· ±Í¨Ö Pu ¶μ¸²¥ ¶¥·¢μ° ¸É ¤¨¨ ¸μ¤¥·¦ ²  236Pu (99,9 %), 237Np (16%) ¨
233Pa (10 %). �  Ì·μ³ Éμ£· ³³¥ ¤ ´´μ° ¸É ¤¨¨ · §¤¥²¥´¨Ö (·¨¸. 1,  ) ¢¨¤´μ,
ÎÉμ μ¸´μ¢´ Ö Î ¸ÉÓ ¨´¤¨± Éμ·´ÒÌ ±μ²¨Î¥¸É¢ 233Pa ¨§¢²¥± ¥É¸Ö ¸³μ²μ° TEVA
¨§ · ¸É¢μ·  3 Œ HNO3 ± ± §  ¸Î¥É Ô±¸É· ±Í¨μ´´μ£μ ³¥Ì ´¨§³ , É ± ¨ § 
¸Î¥É ¸μ·¡Í¨¨ ´  ´μ¸¨É¥²¥ ¨ Ê¤¥·¦¨¢ ¥É¸Ö ´  ¸³μ²¥ ¶·¨ ¶·μ³Ò¢±¥ 3 Œ HNO3

¨ 9 M HCl [8, 9]. ‚ ¸²ÊÎ ¥ ´¥μ¡Ìμ¤¨³μ¸É¨ ¶μ¸²¥ ¢Ò¤¥²¥´¨Ö ¶²ÊÉμ´¨¥¢μ°
Ë· ±Í¨¨ 233Pa, μ¸É ¢Ï¨°¸Ö ´  ±μ²μ´±¥, ³μ¦´μ ¸³ÒÉÓ ¸³¥¸ÓÕ 1 M HCl ¨
0,01 Œ HF [8, 10].

�  ·¨¸. 1, ¡ ¶μ± § ´  Ì·μ³ Éμ£· ³³  II ¸É ¤¨¨ · §¤¥²¥´¨Ö ´  ±μ²μ´±¥
TEVA. ‘É ¤¨Ö II ¶μ§¢μ²Ö¥É ¶μ²´μ¸ÉÓÕ μÎ¨¸É¨ÉÓ 236Pu μÉ ³¥Ï ÕÐ¨Ì ¨§μ-
Éμ¶μ¢. �  ·¨¸. 2 ¶·¥¤¸É ¢²¥´  μ¡Ð Ö ¸Ì¥³  ¢Ò¤¥²¥´¨Ö ¨ μÎ¨¸É±¨ 236Pu μÉ
³ É¥·¨ ²  ¨¸Ìμ¤´μ° ³¨Ï¥´¨.

�¨¸. 2. ‘Ì¥³  ¢Ò¤¥²¥´¨Ö ¨ μÎ¨¸É±¨ 236Pu μÉ ³ É¥·¨ ²  ¨¸Ìμ¤´μ° ³¨Ï¥´¨
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�¨¸. 3. ‘Ì¥³  μÎ¨¸É±¨ 236Pu μÉ ¸μ²¥¢μ£μ Ëμ´  ¨ μ·£ ´¨Î¥¸±¨Ì ¶·¨³¥¸¥°

�¨¸. 4. •·μ³ Éμ£· ³³  ¸É ¤¨¨ μÎ¨¸É±¨ 236Pu μÉ ¸μ²¥¢μ£μ Ëμ´  ¨ μ·£ ´¨Î¥¸±¨Ì ¶·¨-
³¥¸¥°

�·¨ ¢Ò¸μ±μ°  ±É¨¢´μ¸É¨ ¶·¥¶ · É  236Pu (> 105 �±) ¢μ§³μ¦´μ Î ¸É¨Î-
´μ¥ · §·ÊÏ¥´¨¥ μ·£ ´¨Î¥¸±μ£μ Ô±¸É· £¥´É  ¸³μ²Ò TEVA. „²Ö μÎ¨¸É±¨ μÉ
¶·¨¸ÊÉ¸É¢¨Ö μ·£ ´¨Î¥¸±¨Ì ¶·¨³¥¸¥° ¢μ Ë· ±Í¨¨ Pu ´¥μ¡Ìμ¤¨³μ ¤μ¡ ¢¨ÉÓ ±
¶·¥¤²μ¦¥´´μ° ¸Ì¥³¥ ¸É ¤¨Õ μÎ¨¸É±¨ ±μ´¥Î´μ£μ ¶·μ¤Ê±É  ´  ³¨±·μ±μ²μ´±¥
(h = 5 ¸³, ø 2 ³³, V = 0,15 ¸³) ¸  ´¨μ´¨Éμ³ Dowex 1 × 8 (·¨¸. 3 ¨ 4).

�·¥¤²μ¦¥´´ Ö ³¥Éμ¤¨±  ¢Ò¤¥²¥´¨Ö ¨ ±μ´Í¥´É·¨·μ¢ ´¨Ö ¶μ§¢μ²¨²  ¶μ-
²ÊÎ¨ÉÓ 236Pu ¸ ¸μ¤¥·¦ ´¨¥³ ¶·¨³¥¸¥°  ±É¨´μ¨¤´ÒÌ Ô²¥³¥´Éμ¢ ³¥´ÓÏ¥ Î¥³
10−6 �±/�±.

‡�Š‹
—…�ˆ…

�·μ¢¥¤¥´´Ò¥ Ô±¸¶¥·¨³¥´ÉÒ ¶μ± §Ò¢ ÕÉ, ÎÉμ ¸³μ²  TEVA ³μ¦¥É ¡ÒÉÓ
¶·¨³¥´¥´  ¤²Ö μÉ¤¥²¥´¨Ö ¨§μÉμ¶  236Pu, ¶μ²ÊÎ¥´´μ£μ ¢ ·¥§Ê²ÓÉ É¥ ËμÉμ-
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Ö¤¥·´μ° ·¥ ±Í¨¨ 237Np(γ, n)236mNp → (β−)236Pu, μÉ ³ É¥·¨ ²  ³¨Ï¥´¨, ¤μ-
Î¥·´¨Ì ¶·μ¤Ê±Éμ¢ 237Np ¨ 236Pu ¨ ¶·μ¤Ê±Éμ¢ ¢Ò´Ê¦¤¥´´μ£μ ¤¥²¥´¨Ö 237Np.
‘Ì¥³  μÎ¨¸É±¨ ¢±²ÕÎ ¥É ¤¢¥ ¸É ´¤ ·É´Ò¥ ±μ²μ´±¨ ¸μ ¸³μ²μ° TEVA. „²Ö
μÎ¨¸É±¨ μÉ ¢μ§³μ¦´ÒÌ μ·£ ´¨Î¥¸±¨Ì ¶·¨³¥¸¥° ´¥μ¡Ìμ¤¨³μ ¶·¨³¥´ÖÉÓ ³¨-
±·μ±μ²μ´±Ê ¸  ´¨μ´μμ¡³¥´´μ° ¸³μ²μ° Dowex 1 × 8.

�·¥¤²μ¦¥´´ Ö ³¥Éμ¤¨±  ¢Ò¤¥²¥´¨Ö ¨ ±μ´Í¥´É·¨·μ¢ ´¨Ö ¶μ§¢μ²¨²  ¶μ-
²ÊÎ¨ÉÓ 236Pu ¸ ¸μ¤¥·¦ ´¨¥³ ¶·¨³¥¸¥°  ±É¨´μ¨¤´ÒÌ Ô²¥³¥´Éμ¢ ´¨¦¥ Ê·μ¢´Ö
10−6 �±/�±, ÎÉμ ´  ¤¢  ¶μ·Ö¤±  ³¥´ÓÏ¥, Î¥³ ¢ · ¡μÉ¥ [3].
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