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Effect of radiolysis of tri—butyl phosphate extractant on
the extraction of neptunium(V)
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FE&A4re gwFEAE A%+ tributyl phosphate
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FZo PAE Gl g ’éﬁ% FdsAtk. Np(V)9] FE=&o wA=
TBP9) Wibd Faddeke]l &2 1x107rad oldelA vehr] A #stel
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Abstract

This study was carried out to evaluate the effect of radiolysis of tri
butyl phosphate (TBP) extractant on the extraction of neptunium(V) in
HNO; solution. The contents of DBP and MBP, the degradation products of
TBP, were analysed with ion chromatography and liquid chromatography -
Mass Spectrometry. We are discussed the effects of radiolysis products
(DBP and MBP) and H»0> reductant in this extraction system. There is an
antagonism that diminish the extraction yield of Np(V) when TBP or MBP
is added in the Np(V)-1M HNOs;-0.5M DBP extraction system.
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2.1 Aok
Tributyl phosphate, (40%, dibutyl phosphate(60%) 3%F<), dodecane,
H>O2:= Merck #|3%, Dibutyl phosphate(97%)+= Acros organics Co 4|9,
Ammonium nitratet= Showa Co., Thenoyltrifluoroacetone(TTA)+= Aldrich
Co., Methyl isobutyl ketone(MIBK)+= Ishizu Co., n-Octyl(phenyl)-N, N-Di
isobutyl carbamoyl methyl phosphin oxide(CMPO)% Elchrom Co., ®'Np<&



9] AEA Technology Co. #A|&<& AFE-3tt).

2.2 717
TBPe] WAl EHAAHAE 42 DionexAFe] Ion Chromatography
(DX-300), HPAF¢] LC-Mass (model : LC-MSD, 1100 series)S A}8-3tt). &+
A= 25 2 AIZE 4ol 7hed 21" 7](Jeio Tech, 9 SI-900R)E A}
g3tR o, Np-237 w42 Geli) #H=E=71¢9 WA +47] (multichannel
analyzer, Oxford Co.) & 2]3}]t}.

2.3 TBP #2419 “Co (v-A) WAL ZAMAE

TBP FZA42 “Co (v-A) WAk ZAAEL 3 948 AT72 9
WAL ZARA A A Falstgth AR =AY YCo (95000 CE AME
st om, SHdEE dubAl A Al FEAES =3 HE @
(threshold level)e] °F 10° rad ©]4¢l HE wesdle] o2 7]|Zoz Hu
1x10° rad7bAl Ao 71897 Aol AT 24} AaE 1M
TBP/dodecane %+ 1M TBP/dodecane /HNOz& A ¢FFS A3 x70] 23
A fEgr1el 120ml A H3 g BUE 2A0A FFAE ol 1x10° rad,
1x10" rad, 3x10 rad, 7x10" rad 2 1x10° rad ¥ == ZA}sr9 )
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TBP % DBP F=A= FEAA A&7l ol x93 &
Frol AagaAn 1:19 By vz A (pre-equilibrium) ¥ ¥ A}E-3ho]
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Npe] Abspare] 242 BARC-736[4]9] <l3te] 02M TTA/dodecanes}
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3.1 1M TBP-dodecane/HNO;z 79| 3|44 & 224

BCo v-Hoz ZAAA A& 4% TBPo EAANE g 22
o] thaf = olv w3k wlrF AuH6-7]. & A Fel= IM TBP/ dodecane
Al A ET TBP/dodecane/HNO; Al ¥ A ES LC- MassE A
&t A S Y. TBP7F WA ol AR AR 3ol o3 TBP 3h3
B9 Ago]l #oAXWA DBP, MBP, HsPOs 2 CHOH 18]a 714 BAE
¢l Ho, CHy, CoHy, Co:Hs To] ARG &#A] dov 2 HAPoAes a5
ol HES JAoteE BIANEES FAHOE FASAYUEL 42 Y &F
g TBPel dodecanee] st WA €3 TBP #3& 3 DBP A4d&
st e, 1.0x10° rad 9w DBP AALS BWl £43 TBPE 354%,
1M TBP/dodecane< 1.50% o]t} 28] 32 1M TBP/dodecane/HNOs Al ol A
HNOs7} &&shd TBP #al&o] #Aasdtt. 28y HNOs vx9 93
H¥ HNO; %7t $7H8+% TBP #3l&3 DBP A4 &2 9zt S7hste
AgFS BAh Z 1.0x10° rad 9w DBP AAE&S £43 TBPE 354%,
1M TBP/dodecane& 1.50%, 1M TBP/dodecane/IM HNO3;& 1.20%%5 A At}.
7283 1.0x10%rad € W, IM TBP/dodecane®] DBP A4 &< A#Hw 0.1M
HNOs 7ol A= 0.29%, 1M HNO; Aol 4= 1.38%, 3M HNOs Aol A &= 1.53%
£ Yeydth IM TBP/dodecane/IM HNOs Aol A WARA & do] F7}
&2 TBP #3&3 DBP B4&c] Z7tstart. #4432 2w 1.0x10°
rad W 0.005%, 1.0x10" rad®] 0.155%, 1.0x10° rad = 1.20% o] %it}.
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3.2 HNO; 5% 93
Fig. 1= AP Z=ALE Al7]1#] 22 1M TBP/dodecane FE 4= 1M ~
10M HNOs; &0l Np #2435 A3 agoltd. Ao AE3 1M
TBP/dodecanetx 2@Z1¥ L3 w59 ZAE&AT Org/Aq = 1 F9H|=
X383 (pre-equilibrium) A7l v A3 Fig. 1914 R npel 2ol
A
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TBP 249 75 5849 ALt FHT5% Npdl F28% F7hal
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NpO2 9] Abshurg-o th&3 7ol WagHtt ofdAalke] €3k Np(V) < Np(VI)
o] 23}shyl WkL oA ofHAY Fr 107 ~107 ALy Holw 23ty
S-S FAlE & §l8 A2 dbgo] 2 dojdr}{9-11].

2NpO; + NO3 + 3H < 2NpO,° + HNO: + H0

T HAZ NpIV), Np(V), Np(VI) Alolo &= 53 22 E3t5 3 Hbgo] o
of v

2NpO, + 4H < Np* + HNO + 2H:0

Np' & @92 247y G2 94712 Np3t 38S o] Sujqt b4
31, NpO:' &= Abs ko] weka 2bshde7t WA =He=d, 5 0.1~2M9
HNO; &9 A 7bd kst 57F AElE fAsh, HNOs >2M oA &4t
%3l whgo] Waxo] Np“'sh NpO.,m & AA4eti 6~ 8Me HNO; £ ol A
= NpO: 7} ¢33 adEth Np2 <ol A sk upel zke] Np(IV), Np(V),
Np(VDe] Atspdeizt A= bg& setdox EAsth Np(V)= TBPe 23
Aol FEo] HA vk 2y Np(IV) 2 Np(VD) TBPel o8] F&o] #d
t} olebte o 7kA Np 3}e+E¢ TBPol W3 % HIF2e g3 2o
FdA

Np*" + 4NO; + 2 TBP <« Np(NOs); - 2 TBP
NpO:" + NO3; + TBP < NpO:NO;- TBP
NpO2* + 2NO; + 2 TBP < NpOs(NOs): - 2 TBP
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Fig. 2= 1M TBP/dodecane¥ 1M HNO; &<e] Huu]E 1
2ol PCoo| WALA ZAMAIZ] thS 1M TBP/dodecane % %‘_7‘3%}
IM HNOzlA Np(V)& F=3 AP435 =A% Fig. 28
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Fig. 32 Np(V)E 1M HNOgoﬂ A DBPY H%Z 0.00IM~1M 7b# 3}
A7l DBP-dodecane .2 F&3F 2 9o Aoz Np(V)¢] FE5& WstE &4
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Fig. 4= Np(V)Z IM HNOzelA 05M DBP*dodecaneii FET o,
05M DBP FZAdl #7FA71 TBP %% S7MAS W yeli= Np(V)e
st A4S EA% 1¥oltk 0.5M DBP %%xﬂsﬂ s AdAs}H
Al DBPel| #7t¥ = TBP §%7} 57255 Np(V)e] FE&o©
SulFEdAA Eah= ﬂﬁﬂﬂ Ql F&=e) ¢/ (antagonism)<
AW o R EujFEdAE Al 1 FEA A 29 FEAE A
9o F&F A5EY (synergism)7F YEFLE Zlo] AnbAQ §ato]
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Fig. 5 1M HNOs°l 4 0.5M DBP-dodecanel.® Np(V)& F=3 o,
d8g v 05M DBP FE=A H7HAIZI MBP %28 S7HAZEES o 4
Efvb= Np(V)e] F&& WIE Z=Ag 1do|t} Fig. 5elA Hi=npel Zo



0.5M DBP FZA19 vx= dAgd o7]d H7tE+ MBP §%7F 5718
% Np(V)e] FE&o] AstE= A4S Fig. 494 & & Adxo] A% 5%
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I v gk FEWE] A (antagonism)S YERUATE o] g gt dAbo] Ao
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Fig. 6ol 4= 1M HyO, ¢ w], IM TBP/dodecane & Z2ts %=
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A= HOo7F Np(V)E Np(IV)E &34 o= AA71 &S &4 &+ Ak
gy o] Ago Aalski FUMEPeE® Npo FEo| Aisx Jkn
M HNOsol Al Np F&&5 Fig. 1914 2M HNOs;
AN Np FE&3 A5 vus] 2 HO, SUA7F Np(V)e] 3hglol] &
th 1glan Aakg Ao A HaOz0 93 Npe| <l
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NCo v-4 (95000 Ci)o.z WARA ZAFsE 1M TBP/dodecane/HNO; 7l (
F4A% 0 1x10° rad ~ 1x10° rad)e] WARA 2 AAE<Ql DBP AAELS
LC-Mass Ho& A& A3t Np(V)e] FE&o] v A= TBP WA
FAH JEFe 1x10'rad ool e} Al&ete] 2x10°rad ol A&
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IM Ho0:Z A8+ A $-o Np(V)& TBPo] FZo] &5 Np(IV)& 35
o] FE&&o| 3438 F7tete A¥4E YEUTE 183 TBP, DBP % MBP
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Fig. 1 Extraction of Np(V) by 1M TBP-dodecane
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Fig. 2 Radiation effect on Np(V) extraction by irradiated
1M TBP-dodecane at 1M HNO,
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Fig. 3 Effect of DBP concentration on the extraction
of Np(V) at 1M HNO,
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Fig. 4 Effect of TBP concentration on the extraction
of Np(V) by 0.5M DBP-dodecane at 1M HNO,
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Fig. 5 Effect of MBP concentration in 0.5M DBP-dodecane
on the extraction of Np(V) at 1M HNO,
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Fig. 6 Extraction of Np(V) by 1M TBP-dodecane at 1M H,0,
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Fig. 7 Effect of HNO, concentration on the extraction
of Np(V) by 1M DBP/0.67M MBP-dodecane
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