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Effects of radiolysis of tri—butyl phosphate extractant upon

the extraction of zirconium
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Abstract
This study was carried out to evaluate the radiolysis effect tributyl
phosphate (TBP). The contents of DBP and MBP, the degradation products
of TBP, were analysed with ion chromatography and we are also tested the
radiolysis effect of TBP extractants on the extraction of zirconium in nitric
acid medium. We are discussed the effect of radiolysis products on the
formation of the third phase in the exraction system.
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NaNO3; ¥ w 22.7%, 4M NaNOs; ¥ w 28%, 5M NaNO; & wl 42.7%<] Zro]

FZH 3k 22y 0.0IM DBP FE&A419 49+ NaNOs % ®isld] ofF-d
geS WA ¢k IM ~ 5M NaNO; &<Hol A Zr %%e%ol 99.9% o] = A},
a3 Ao ARE3 NaNOsi= TBPo| A9 FEHA feval Hi o9l
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3.5.1 Dibutyl phosphate (DBP)

TBPo WAk el AdEo] Zrdt HsPOsol F Aol s A E

zirconium dibutyl phosphate (ZrO(DBP):) &< A} 33E9] crud AA 7}5‘
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3.5.2 Monobutyl phosphate (MBP)
H:MBP2 & Azbstx ¢re Aoz yEytth 1000 ppm )4+ 2
g HoMBP+ o] =A% 4 #el& Wafgtt, 1M HNO3 o] &toll A Zra MBP7}
HAAES PAsto A E8 & e L‘?}. Guedon [7}el 93t Zr¥ H.MBP7}
U 249 ul HMBP/Zr < 03-0.6 ol H o] &3, ols B84 2
B9 $x+= Zr(MBP),;, Zr(MBP)(HMBP), % FAMSAE = Zgv %
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3.5. 3 Phosphoric acid (H3POy)
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Table 1. Determination of DBP and MBP in iraadiated TBP

Y. DBP DBP MBP MBP
Hola 9 | BAE, % | Hola HH AAAE, %
1.0E+06 573.7 0.057 13.7 0.0013
1.0E+07 4612.7 0.461 81.4 0.0082
1.0E+08 35380.8 3.538 1312.3 0.0131
2.0E+08 32288.5 6.229 3262.9 0.3263
* 2449 : “Co, F5A% 49 rad

Table 2. Distribution coefficients of several elements in batch
extraction with a change of TBP concentration (at 2.1M HNO3)[4]

10% TBP 15% TBP 20% TBP 30% TBP

D E, % D E, % D E, % D E, %

Zr <0.001 | <0.1 0.01 0.99 0.03 291 0.09 8.26

Am 0.006 0.6 0.007 0.7 0.009 0.89 | 0.016 1.57

Np 0.11 9.91 0.35 2593 0.60 37.5 094 48.45

Nd | <0.001| <0.1 0.01 0.99 0.01 0.99 0.03 291
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Fig. 2-2 IC chromatogram of TBP degradation products

Fig. 2 Ion chromatograms of TBP
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Fig. 1 1M TBP and 0.1M DBP extraction of zirconium
from aqueous nitric acid solutions

Fig. 3 Extraction yield of Zr in different nitric acid
concentration by 1M TBP and 0.1M DBP
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Fig. 3 Effect of absorbed dose rate on extraction percents
of zirconium in irradiated 1M TBP/dodecane

Fig. 4 Effects of absorbed dose (Y-ray) of 1M TBP
on the extraction of Zr at 1M HNOs
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Fig. 2 Effect of NaNO, concentration on extraction percents
of zirconium in 1M TBP or 0.01M DBP

Fig. 5 Effect of the radiolysis of 1M TBP on the
extraction yields of Zr from 1M HNO;3
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Fig. 4 Effect of DBP concentration on zirconium
extrzction in 1M nitric acid solutions

Fig. 6 Effect of DBP concentration on the extraction
vields of Zr from 1M HNOs
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Fig. 10 Effects of radiolysis of TBP upon the extraction
of Zr as a function of Zr concentration.

Fig. 7 Effects of radiolysis of TBP upon the extraction
of Zr as a function of Zr concentration
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Fig. 8 The drgradation process of TBP by v-rays
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