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Direct radiolysis of extractants for separation of elements in radioactive
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We have studied radiolysis of extracting agents used for separation of

actinide elements, N,N,N",N"-tetraoctyl-diglycolamide (TODGA) and N,N,N",N" ,N"" ,N""
-hexaoctyl-nitrilotriacetamide (HONTA). In order to understand the radiation-induced degradation, we
performed irradiation experiments of these extractants. The results exhibited that irradiation of
pure TODGA and of TODGA solution in n-dodecane formed a similar intermediate state on a timescale of
nano-seconds. This was similarly observed in the radiolysis of HONTA. These results indicate that
direct ionization/excitation of the extractant molecule and the reaction of dodecane radicals
generated identical radicals or excited states. Consistently, product analysis of irradiated
extractants detected radiolytic products that sug?est selective bond cleavages in DGA or NTA
structures. The mechanism of the selective bond cleavages is expected to be the reactions at the
early stage of radiolysis proceeding in a few nanoseconds.
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TODGA and products

TODGA: [(CgH;7),-N-CO-CH,],-O
DOA: (CgH;7),-NH

DOAA: (CgH,;),-N-CO-CH,4
Product m/z=330.5

Product m/z=452.5

Product m/z=749.5

Product m/z=426.5

Product m/z=469.5

common
common

common
dodecane solution
dodecane solution
pure TODGA

pure TODGA

340.3,312.3, 254.3, 240.3, 200.1, 156.1, 142.2
130.3,71.3,57.3,43.3,41.3,29.3
242.4,172.3,130.3,71.3,60.3,54.3,43.3,41.3
270.3,200.1,172.3,158.1,74.2,71.3,57.3,46.1,43.3
340.3,242.4,228.3,130.3,71.3,60.3,57.3,43.3

508.4,480.4, 469.4, 450.4, 340.3, 312.3, 300.3, 242.4, 200.1, 142.2
408.4,380.4,242.4,186.2,142.2,130.3,121.1,81.0, 71.3
340.3,312.3,254.3,242.4,200.1, 142.2

Bold: Fragment ions observed commonly within TODGA and its products

2 HONTA

HONTA and products | detected in

HONTA: [(CgH,7),-N-CO-CH,];-N
DOA: (CgH;7),-NH

DOFA: (CgHy7),-N-CHO

DOAA: (CgH;7),-N-CO-CH,4
Product m/z=594.6

Product m/z = 608.6

Product m/z=438.5

Product m/z=468.5

Product m/z=523.6

Product m/z=596.6

common
common

common

common

common
dodecane solution
dodecane solution
pure HONTA

pure HONTA

592.5,351.3,325.3,254.3,156.2,58.1
130.3,71.3,57.3,43.3,41.3,29.3
158.1,74.2,71.3,57.1,46.1,43.2
242.4,172.3,130.3,71.3,60.3,54.3,43.3,41.3
325.4,268.3,242.4,71.3,57.3
311.4,254.4,242.4,240.4,156.2,142.3,44.3
242.4,214.3,130.3,85.3,71.3,57.3,43.3
450.5,242.4,71.3,57.3,43.3
254.4,156.2,58.3
327.4,268.3,242.4,156.2,71.3,57.3

Bold: Fragment ions observed commonly within HONTA and its products
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