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Main Ru-Retaining Complexing Agents Produced by Radiolysis
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Abstract: The irradiated TBP extraction system is separated by distillation, extraction and
silica gel chromatography. The Ru retentions by the resulted fractions were determined. The
species that retain Ru most are regarded as main complexing agents. The main complexing
agents that can coordinate with Ru were identified by infrared spectrophotometer, element
analysis, gas chromatography-mass spectrometry and liquid chromatography-mass spectrom-
etry. Nitrous acid ester containing organophosphates are the main complexing agents that
can coordinate with Ru. They are responsible for Ru retention. The compounds C,, H,s O P, ,
Csi Hi71 N, O,,P;, and Crs Hyg; NOjg P, are deduced to exist in the complexing agents.
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Schematic diagram of the vacuum distillation system
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Fig. 2 Flowchart of solvent extraction process for separation of the distillation residue
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Retention of Ru by the three fractions of TBP-n-dodecane-HNO; separated by distillation
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IR VLI 5 5T
14 ¥8 1l (Ru retention

T BRUE U 5 51

£ ¥ fH (Ru retention W )5 BT

H 4y (Concentration ratio P4 8 { (Ru retention
after washing with after washing with
(Fractions) of Ru in the organic after washing with
extracting nitric diluted nitric
phase to the aqueous sodium carbonate) /%
acid) /% acid) /%
phase)
=R 0.01 17 6.7 1.7
(Distillate at low vacuum)
L 0. 005 4 25 11 6.7
(Distillate at high vacuum)
sk 111 93 81 59
(Residue after distillation)
ZEIBAT TBP ZE LA R 0. 66 85 85 54
(TBP extraction system
before distillation)
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Table 2 Retention of Ru by the three portions separated from the distillation residue
AN S AR e % i TR V% ¢ {ERVRE I Kk v
. R ) R IKROEER i
A H A BT 8 1 TR 80 1 FT R B 1 o
245y (Concentration ratio (Ru retention (Ru retention (Ru retention H
(Ru retention
(Fractions) of Ru in the organic after washing after washing after washing
after washing
phase to the aqueous with extracting with diluent with sodium
with water) /%
phase) nitric acid)/ % nitric acid)/ % carbonate) /%
R A AH 0.1 60 50 4.6
(Alkali extraction phase)
IKFEA 0.16 57 62 16 7.7
(H;O extraction phase)
PR AR 0.56 86 83 58 50

(Neutral phase)
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Table 3 Retention of Ru by the ten eluate portions collected from the chromatographic separation of the “neutral phase”

BIA BLAE B 5 7K AR e B LU ARV UG BT R B i BR U % Je 51 O B8 M BRI U BT AR B

2 4y (Concentration ratio of (Ru retention after (Ru retention after (Ru retention after
(Fractions) Ru in the organic phase washing with extracting washing with diluent washing with sodium
to the aqueous phase) nitric acid) / % nitric acid)/ % carbonate) / %
1 0.21 65 62 3.3
2 0.21 78 74 7.0
3 0. 20 72 69 5.0
4 0.19 67 63 2.2
5 0. 20 71 67 4.4
6 0. 30 81 77 13
7 0.18 69 65 1.8
8 0. 24 75 72 8.9
9 0.19 69 65 3.2
10 0. 24 76 74 9.3

MVEW L LR QTR 2 By R Ve N SR 1 3 bk vk
BB S 2 0y IR UE IR H B AR 1 00 I R IR W
2 DIk BEI
2.2 BEGEBITURTESWHSN

T E D R BT R 4% R ) ) B RE
GBS XA > AR B LR R 2 il

W B 5 T (I 4 MU EAT T DA AR IR R 2 R R

ZJHE% 2 {ﬁ{ﬁ{iﬁ{&'ﬁ,ﬁ\ﬁﬂﬁéﬂﬁ\% IR [zlj‘}_[:ff? 4000 3500 3000 2500 2000 1500 1000 500
v/cm '

T K C R R ALSY AT T WAL X L o

R AR 10 TR PR A7 P, P 9 CCLRIR IR

Fig.3 IR spectrum of the eluate obtained
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Fig.5 IR spectrum of eluate obtained

by elution with dichloromethane
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Fig. 7 IR spectrum of the eluate obtained

by elution with methanol
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Fig. 9 IR spectrum of the methyl-esterified products

of the eluate obtained by elution with ethyl acetate
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Fig. 11 Gas chromatographic profiles of

complexing agents coordinating with Ru
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Fig. 12 EI-MS of the radiolytic products emerged

at 17. 72 min in the gas chromatogram
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Fig. 14 ESI-MS of the radiolytic products emerged at 2. 57 min(a) and at 4. 81 min(h)
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