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WFZER R OMEEE (330) : The formation mechanism for the reverse micelle which is as an
origin of the third phase in the extraction was elucidated by small angle neutron
scattering. From analysis based on Baxter model, species of reverse micelle in the
extraction system is one oligomer and increase in number of oligomer would result in a
visible third phase formation. The micelle formation is strongly correlated with alkyl
chain length of an extractant and thus, this length is considered to be an important factor
to suppress the third phase formation. Furthermore, the curves of the third phase
formation in the U(IV) extraction systems suggested that the critical micelle
concentration of an extraction system decreased drastically.
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Figure 1. Break in the surface (O) and

interfacial (O) tensions of 0. 10MTODGAin
moctane equilibrated  with varying
concentrations of nitric acid (panel A)
corresponds well with a rapid increase in
the water content (W) of the organic phase
(panel B) and the onset of changes in the
speciation of TODGA (panel C) derived from
SANS andVPO measurements, with the fraction
of TODGA present as monomer (M), dimer
(@), and tetramer (A) indicated at each
acidity. Dotted vertical lines indicate
’—HNOB-l aa ) O 71‘0 1 M
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Figure 2. SANS data from Nd-free 0. 10 M TODGA
in deuterated moctane equilibrated with
aqueous  solutions containing various
concentrations of nitric or hydrochloric
acid (points) are generally well represented
as non—interacting ellipsoids of rotation
(lines). Equilibrium aqueous acid
concentrations are indicated on the figure.
For the 0 M HNO, sample, the uncertainties in
the data used to weight the fits are
indicated as error bars when the uncertainty
is larger than the data points. For clarity,
each of the other data sets are shifted
vertically by increasing factors of 2
(except for 4.0 M HC1, which is shifted down
by a factor of 4) and their experimental
uncertainties, which are similar to those
shown, are omitted.
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Figure 3. Effect of Nd-loading on the SANS of

0.10 M TODGA in deuterated moctane
equilibrated with 0.48 M HNO, (Organic phase
Ndconcentrations: O mM [, 5.0 mM O, 10.0 mM
A, 14.3 mM V). The fit to the non—-interacting
oblate ellipsoid of rotation model (- - -) is
shown for the Nd—free sample, while the fit to
the polydisperse interacting particle model
(=) is shown for the Nd-containing samples.
The uncertainties in the data used to weight
the fits are indicated as error bars when
theuncertainty is larger than the data points,
and each Nd-containing data set is shifted
vertically by increasing factors of 2 for
clarity.

DR A EXAFS JEIC K O REt L& 2
A, ETORBHIB W TZE DO RFTEEIC KX
TREVITI AR o T2,

(2)SANS (2L %E /7 I FHIHRICEIT S
FhHF DA & 3 S B U O PR B
Z#UE T TODGA % BZHLY 5 = fHAERK O
H LB 'L OREE R DV TTHERA
LCE7R, BEOFE AMAERT 552>
WTHH L TARE, ST/ T7IRICLD
UV R IZO W TRET L CTAdz, A=
77 2 FOREEIL, Figured ®iEY TH Y | &
okt LB RAE R & DRIfR A SANS 1T LV #

&L,
CgHiz SANS % 2
CeHyr” \C/R 7 kDRI
Il E R E
0o Figure 5 I
Figure 4. Structure of LT, K
monoamide. IR P O

R=C,Hy,., n=1,3,5,7,8 il 1 FEE 1
1M b
O TH 5,

AT OEELRE OE(IZ, Z OO BT
LUK MOMEERIZ, £/ 7K
DT VX NHR DRFEN R 725 & HELR
FERNEL R BMEADBHDZ ENmnoT,
Z OERFEE 8M OfEIE. KRS IE OFE
B ELNT-EER I BABEIT. F6MLL
ETCHoTeZ EnD, Ik RO ENE
ARG s THD EEZ BN, RiFRIRT



100

10 +

01 - SANS profiles 1

-

0_01 1 1
'0.001 0.01 0.1

Q/ A

Figure 5. SANS data from free 1 M monoamides
in deuterated moctane equilibrated with
aqueous solutions containing 8M nitric
acid.
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Figure 6. Relationship between distribution
ratio and nitric acid concentration and curve
for third phase formation. (-) denotes a
curve of third phase formation determined by
visual inspection.

TERWVH OO UIV)RR Pu(IV) & 5 L TV
DAREMED B Y | B R L BMEOBLE B IT+
DIEBEPLETH D Z ERERMIND,
KIZ PUREX oA THWLHATWD
TBP-U 2 D5 —tHA R H#R 4 Figure 7 127" L
7o Ko dhfix, FEEICBT 2 BRI X
D HERRE R LT b DO THD, TBP
FROBAET, £ T REY L EITEVRE
TOFE=FHOERPHERTE DT N0
%o SIDHIWICRED FHIZEY, BHTTEH S
M, B EAHOAERBIIHI S TWD 2 & B
X b,

(4) TN FE TORERE Z O = FA R 2
B9 2 R BH

AWFFETIZ, SANS OHRIZE VBT o &
IIRENH O E Te oz, I T ISk T
L BVEMTIE, BRI B VIREEZEX
TG A Y I~ —F (TODGA D41
T hT~—) BAERKL, E /v — L EHERE
D 2 5y 2 DIFERIEIT 72 D, (KA TR B fE
Tk, BEERMOMEERITERERE RS L
ILTHBLTWS, LLAand b HiEEE
WA x5 & AP R O A Bl S B
2720 2RO A/ERNEH X 72 < 7
DGR L UCHEMRBATRERE AR L
RoTW ZENEZLND, &FEn—T
4 T LT SE . BRI B VIEE RS X OWE
R EAER O &8 2 M3 &9 5 A ST
BRI TN D Z ENghotz, BT, ZDif
R AEEIX, EEEru—T 7T D LI
OfEE L IFIER CHEEEZR->TVDH 2 &Y
Dnol-, EHICEDMH I LD



T T T T T

[Vlag,, eq,

[U]aq., ini / g/L
o 1 2 3 4 5 6
[HNO,] aq.,eq./ M

Figure 7. Relationship between distribution
ratio and nitric acid concentration and curve
for third phase formation. (-or—) denotes a
curve of third phase formation determined by
visual inspection. Subscript ini and eq
denote initial and equilibrated
concentration.
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