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Formation Characteristics and Its Numerical Models of the

Third Phase in the U(IV)-HRO3;-TBP-n-dodecane System
]

Norio AMI, Shinichi SUZUKI, Hitoshi ABE
and Shoichi TACHIMORI

Department of Fuel Safety Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, lbaraki-ken

(Received January 11, 1993)

Extraction experiments were carried out to study characteristics
of the third phase formation in the 30% TBP-n-dodecane-U(IV)-HNO;
system. The third phase is formed by mixing 10 ml of aqueous solution
and 10 ml of TBP-n-dodecane.

Volumes and concentrations of U(IV) and HNO3 of the aqueous,
light organic and the third phases were measured after an equilibrium.
Concentrations of TBP, n-dodecane and H20 in two organic phases were
also measured. The numerical equations which calculate the volume
and the concentrations of U(IV) and HNO3; not only for the third phase
but also for the light organic phase were deduced by the regression
analysis method as functions of concentrations of U(IV) and HNOj3 in the
initial aqueous solutiou. The results of present study are as follows:

1) U(IV) concentration and volume of the third phase increased

from 70 to 190 g/1 and from 1.5 to 3.5 ml, respectively,
with increasing in U(IV) concentration of the initial

aqueous solution, from 40 to 130 g/l.



2)

3)

4)

Keywords:

JAERI-M u3-014

There were good correlation between U(IV) concentration of

the initial aqueous solution and U(IV) concentration of the
third phase, and between volume of the third phase and

U(IV) concentration of the iritial aqueous solution.

The TBP concentrations of the third phase (50 to 80Z) were
correlated to U(IV) (40 to 130 g/1) and HNO3; concentrations
(1.5 to 6 mol/1) of the initial aqueous solution.

The concentrations of U(IV) and HNO; in the equilibrium

aqueous phase were equal to the values calculated with an

equation for distribution ratio without taking into account

the third phase formation.

Third Phase, Light Organic Phase, U(IV), TBP,
Limiting Organic Concentration, n-dodecane,
Distribution Ratio, Regression Analysis,

Correlation Coefficient, Characteristic Model
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2.2 SEMEDER
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2.3 mHoekE
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HEEE (L. FE T, FRLAVERICIIRL . XTI EUGAAT HIV) % U(VI) CER
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EHOERITEEOERDIC LS (LT, B, BRIXOBRIE. Ty HFEETIEBITDON
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OF — 5T DIEERE. 0.932TH D ISKSHEXHORRILHEIED U(IV) IREIZBL T 6%
T e o KREREHERE L AR PERREONREZEEMT LERER 5 (2
T, BRMBEHEENEIRAERAD U(IV)IREHS508/0 % TR FHRENE oM
Sy BEEER L. AIEREES U(V)iIREL608/¢ L L TIZKABRM-PEsR E dnol /@

B e

Ml


http://LXn.it

FAERL-AL wi-0pd

FEETRDLZOEETURE, KEFET N RE:BERSSH VI REOEREIES
FLURERER § IR, EXIISNUTBEERES (V) ABIDKISEETEES ST U]
BEORTI LD Uk KEFRECEERE & FEASCHERECEREERMTUE
RER T IR . BRI INIFEKECHERREEEETESREOMRDE ITMnL.
V) AEOBGCENRP L, $4. KISERS UH{V)RENICHSe/P ERELTHK
HEhpgkeaes £ 0.5elOBEiCE 2D, V) IREOEE D ME o0z, AERED (V)
WE L TEAEE [V REOREEERFTLLERET 8 ORd, ERCIRITTERES
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g, FHEAFIZEOERETNOEEIEERILE, SHWEROREUIBITEROEN ZR
LT3, FAUAOKNWKRETETNIZ LD FRIOFAETRT, EFMICE. BEEMHLE,
KAEFEVIREREE TN (RN, KEFETERSLU W(V)REZECEANRE. 28I
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EARIZ L DHMERO—FER 2 {TRLE.

3.5.2.2 EHAEPREERTTIV
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F(R)>F(6,34,0.01) THD. EMETINIL. 1% KRTHEETH S,
ERRC L DHBEEER 1T-aloRT,
3.5.2.3 PHELAMITORAEERETIN
RS AP ORERNE % [H] (vol/@ ). U(IV)IRE%[U1(2/0 ) & LCH3aHEM Vs(af )
OHRIIROTER N,

Va=A0+AL [H]+A2[U]+A3[H] [U]+A4[H) 2+A5 (U] 2+A6 [H] 2[U)*



JAERE-N 93-014

Sz, A0~ AGIHRBITHDE S,
F(R)>F(6.32,0.01) T&%D. EREFIHE. 1% KR THETHS.

BUERIC 2 25T RER 18-alC Y,

EHMITER Vo(of ) B XTAIE Valzl ) E. SHEEEKOEMA—E(20.120 )THO. Ki
HREH—E9.600 ) THDHI LD SERRLCS ST

Vos20.1-(Vst¥a) . Vas9.6 L L7,
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ST, A0~ MBI THOREAEIIE 6ICTRLE,

WThORETH F(R)>F6,p,0.01) THD. EMETFIVE. 1% KRTHETHD, ZIIC.
pid. T—FB(n)-6-1 THD(E
TER), ERARICL3AFERIEIT 3 MoE 8 BIUH 10ILRLE,

3.5.3.2 FEKETRAEEEETI
ERKIER ORI [H] (vol/e ), U(V)IRE#(U](g/ ) & LTEMEB L UBERIBHD
TR (mol/0 ). U(IV)(g/0 ), TBPIUE(X) DEHEIZIIROR &I,

C:=A0+AL [H]+A2[U)+A3[H] {U] +A4[H] 2+A5 [U]2+A6[H] 2 [U])*

I, A0~ ABIIRMITH D E TICRLE,.
WThoOBRETH F(R)>F(6,p,0.01) THD. EIMETIIEL. 1% KRTHETH D,
BRIz & ZHERERE U(IV)IZDOWTE 17-bic. BRI DNWTE 17-clz, TBPIc>WTE
17-d{2R e,

3.5.3.3 IE&SHAMIETREEETET)
EHk S HMEhOREERRES (] (r01/0 ). U(V)RAEZ([U](e/@ )& LTEMEE L URER
1BROHER(nol/@ ). U(IV)(g/@ ). TBPHRE(X)DHEIZIIXOAERINE,

o W i 8
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Ca=A0+A1 [Hi+A2{U]j+A3 {1 {U: ~A4{RI >+ AS D] +AG[HI2[U]*
ZZIZ. Al~ ASIZREITH O T BITRLE,
WEhoORETS FR)F(6,5.0.01) THO. BIBETIIE. 13 XETEETHD,
BRI & BEPRERE (V) ZOWTE 18-biz, RMU=HNTE 18-clT. TBPIZOWWTR
18-dIZiR"d .

3.5.4 ETNLERHADHR
FRIMEOETNIEDVWTERBEETNELSHEALOLBZER 13068 I6(IRUE,
FhEhoREis. REICEMNEE L ORMICHNSEN>TRUE, B, RIBUCEIUERC

S U 3HEOETNVIIOWTRLE, b R AEEEPRERRE T . FRAETR
BEERTTNBIULERETREERETINTHD, KBl EHNETLOMOAERERIL.
0.83~0.98TH - 1z, BIEEKREKIEE L UL EMEPRAREDORBE LTREBS DN
7. BRI T HERE TN ENEIT-8. 18-2lIiR L, KIERKED U(V)REDRITICHE->T
KAEE U(IV)RE. 268185 U(V) REL LTS 30 TAIEREPRAR L TRELED
D EFEREC U(V)IES S UGEREOMINICTE L USRNSSR T M 2220 R,
S U(V)REEKHES L TLAREPRSREORE L UT RSSOV TERRATR
THEETNEFAEIT-DL18-DIIRT ., KEPREXRTTH T, WIEP U(NV)REISTH
KEPEES LT U(V)REQHIMC&E> Tz, —F. £ERECREZRE T T8
BREORBIDNE HEERE 0.2~0.600]/0 OEB T U(V)REOELETTRIRIE, (3
IFEZDE-TWD, KBS I ULEMIEPRSREO L U TR EMEHERREORL
ETNThRIT-cL18-clRY, BUITaEREL. Adgd U(IVIREOMINCENEDTS
fHEET L, KSR REREONE LIRS AL THD. Ll 2EMATRERE
ETOT R B EBICEEMBTRIEERE DM BT R LML 7=, B3FE2S
T EAMIEHTBIRE 2 KB 5 L UL AMITPRARE OIS L LT RSSOV TERD
DRI HEEE FNEARIT-dE 18-dIR Y, WThOEFNTHEUTRTPRE L U(V) RED
ML N L . EEWAERTRPREE U(IV)REDMImI v L=,

LY

U(IV)-Ee-30XTBP-n- K 70 2 RICBIT 2B ERBF OSSN, RFRESHIIOVWTE

BREREZEDHBE.
1. ¥3HE0 U(V), BB X UTBPRE S STICHAMIE. KERETRMNESIT (V)R

EoMnc#->TmL ik,

2. EHUABMEOERE. RECINDEELEY, BEEMEESHELAERIBRRE LT
RrBE. 35— E#TH> k.

: ‘ i S RS

:
ol
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3. SIEERALCBOTY KV BIUHENSERETHIRNER. BIEHFERLEORT
kpohfEHEEREAL THELERELRS—BLE.

4. KEFH., ¥EAESIUTLANETOREFER Y LEEEFRIIS 0. AhHERE
3 H50. 83X EOEMALBENT=,

5. TH0RE

BHEIEFREI- FIERT R, UMD-UN)ORTOT- Y LB THD. £9. TR
BED &S 4—BOMHBIZ > ZFRICL N IRAZOZEABVETNEED . RICBBEARDE
FNEER D ARET. XoED LEMEHER SN EEUIE S URERIETKS b3
EERMERICERPERNT Y THD. SLBPREOEEII OV TLARZLENSHS
Do

XD
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Table 1 The initial conditions and the volume and concentrztions of
compunents of the equilibrated 3 phases
inttial aqueous Equilibrated Gross organic phase Third phase
sulution aqueous phase
Volume Concentrations Volume Concentrations
K0 B{Iv) HNOs (V) KOs U(Iv) HNO> u(Iv) TBP
tml/g )y (g/2) (ng ) (mo!/@ ) (e/0) |(mol/@) (8/0) (2¢ ) | (»ol/@) (g/0) (X)
1.21 67.7 9.8 1.19 35.8 0.385 20.9 1.3*2 1.05 105>
1.58 79.3 9.7 1.51 37.7 0.392 34.8 2.3%° 0.225*7 115 63.8
1.54 76.3 0.283 3.0 3.1*']  0.89** 110%* 69.2**
1.89 70.0 9.6 1.55 345 0.336 32.9 1.0%2 0.280*" 94.0* 63.7
1.45 67.4 9.7 1.75 44.4 0.523 51.0 2.5% 1.28*7 1272
2 127 9.5 1.72 57.6 3.1%2 186*° 73.7*°
200 o9 9.6 1.78 46.1 3.1%2 183°s | 71.6%
1.84 109 2.8%¢ 1.17%} 151!
2.03 | 64.4 9.7 1.86 26.3 0.530 22.1 2.2%%  1.20 99.6%°
! 1.89 25.5 0.249 32.5 2.6%'} 0.49% 108*! 64.4%!
2.1 i 123 9.6 1.91 56.3 3.2¢3 186**° 70.3**
P 79.4 1.97 39.4 1227 r.oa | 8210t
2.18 51.9 9.7 2.00 40.1 0.481 18.7 1.5%3 1.09 80.8*°
2.29 115 0.174 65.2 3.4*Y 0.50"* 193** 72.2**°
2,32 98.3 9.6 2.34 42.6 3.2%2 154*3
2.40 ! 103 9.5 1.63 42.6 2.7°° 164 71.7"2
2.42 51.5 9.3 2.16 22.0 0.240 30.1 1.7*2?] 0.385*® 86.3*°
88.1 2.24 42.3 2.4%7 0.84*¢ 118** 66.1%°
2.56 76.2 9.6 2.41 32.8 0.358 46.5 2.8 0.452%° 141 65.6
2.58 48.9 9.7 2.55 20.8 0.560 30.9 2.3 1.15%2 94.1
2.34 27.6 0.327 37.9 2.9%! 0.58*! 131! 67.5%!
2.68 65.7 9.6 2.43 28.2 0.324 40.2 2.8 0.578 119 65.8
94.4 2.56 42.5 2.77%) 115t | 13 | 7a.5ee
2.79 54.5 9.7 2.13 23.4 0.366 33.9 2.4 0.636 98.7 61.8
2.88 4.0 9.6 2.74 18.7 0.381 27.2 1.4 0.653 73.3*

SECTIONT
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‘156 Third phase Light organic phase
Volume Concentrations Volume Concentrations
S , HNOs U(iv) TBp n - dodecane NG U(v) 8P n - dodecane
) 1 (wf) | (mol/@) | (g/@) (%) (%) (@) ] (mol/2) ) (g/0) (%) (%)
' 1.3%2 1.05 105*2 34.7 9.1 0.29 8.93%¢ 19.4 70.7
2,3**] 0.225* 115 63.8 28.8 8.1 0.439* 12.0*2 15.7 77.6
. 0.89** 110%* 69.2%! 17.2 7.3 0.025%¢ 7.62*? 84.2
1.9*21  0.280*" 94.0** | 63.7 34.7 8.5 0.349%° 19.2*7 76.7
2.5 1.28*7 127%2 36.7 7.8 0.28*2 26.8*° 70.7
3.1%? 186**° 73.7%2 17.3 7.5 6.19*° 7.07*? 89.7
3.1*® 183*° 71.6%° 17.7 7.5 8.47 7.26%2 88.2
2.48*¢ [.aret 151%! 7.6 5.95*¢
2.2°¢ 1.20 99.6"° 29.6 8.2 0.35 1.31%° 16.6 74.9
g 2.6*! 0.49*! 108*! 64.4%" 22.5 7.9 0.17° 7.74%* 16.0%* 76.3
3.2 186*° 70.3*° 16.4 7.2 5.01*3 7.16*° 90.1
1.2%7 1.24¢ 82.1*° 38.9 9.2 0.03** 72.3
1.5%2 1.09 80.8%2 37.5 91 0.38** 8.33%! 70.3
3.4% 0.50** 193** 72.2%¢ 16.0 7.2 0.02*7 4.71°¢ 4.69*%! 88.0
3.2=® 154*2 18.9 7.2 7.62*? 7.28*° 91.0
2.7*® 164*° 71.7*2 19.6 7.8 4.4%° 85.9
1.7**]  0.385°% 86.3%° 8.8 0.212** 19.3*7
2.4*71  0.84** 118** 66.1%8 30.5 8 0.03*7 20.7*7 72.3
2.8 0.452°° 141 66.6 23.5 7.6 0.323*7 11.8 11.9 80.8
| 2.3 1.15%F 94.1 37.5 8.0 0.39 12.7% 17.3 75.0
2.9 0.58% 131%* 67.5%! 20.1 7.6 0.23%! 2.21°7|  12.5%! 79.1
2.8 0.578 119 65.8 22.8 7.7 0.231 11.5 13.7 79.9
2.7%° 1.15%° 138*® 73.5%¢ 22.0 7.8 0.08*7 9.64%4 87.9
3 2.4 0.636 98.7 61.8 31.0 8.0 0.285 14.4%° 16.8 79.3
1.4**] 0.653 73.3*2 39.5 9.2 0.340%! 20.2%7 19.5 67.2

~ SECTIONZ |
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Table 1 tcontinued)
Initial agqueous Equilibrated Gross organic phase Third phase
aqueous phase
solution Volume Concentrations Volume Concentrations
HNQa UiV} N0 u(v) HNO > (v} HNOA u{v) TBP n - dodec:
(mol/2) (/8) (m@ ) (ol/0)  (g/@) |(molf@) (g/) | (@) ] (wol/0) | (e/0) (%) %
2.97 68.1 9.6 2.9*° 132*2 70.5*°
3.26 88.1 2.29 37.5 3.1 1312 72.4%2 21.2
79.9 2.74 21.7 0.472 42.8 2.8 1.44*7 140** 71.0%* 25.3
2.80 22.7 0.426 32.9 2.8%! 0.75*! 108** 65.0%! 19.1
103 2.93 43.8 0.328 60.0 3.1*'1 o0.68*" 162 16.3
2.87 33.2 0.394 43.6 2.7*'] 0.55* 150*¢ 68.4%1 19.5
3.03 43.0 0.304 67.4 3.0**'] o0.19*7 178** 20.1
87.7 2.85 32.3 0.583 51.6 2.9% 1.45%* 155 21.5
2.9 14.3 0.476 26.6 2.2*YY  0.77*° 79.9%* 30.1
66.5 2.9 20.6 2.6%* 1.38*” 123*+ 26.0
3.07 31.9 0.359 43.0 2.7} 0.53** 149%¢ 68.3"* 25.5
3.04 26.7 0.391 38.0 2.8*'y 0.67%! 130%* 68.1* 18.4
3.1 37.8 0.340 47.0 2.5*7 0.37** 164*® 22.7
3.34 62.4 2.93 25.6 0.238 38.9 2.7 0.2452 122
3.35 98.9 2.20 44.7 j.2*? 146*? 72.8** 20.5
3.38 67.0 9.5 3.08 23.7 6.373 44.2 3.1°%]  0.631 125 68.5 25.0
106 3.34 44.9 0.482 51.1 J.2*'t 0.33% 159*+ 24.9)
3.44 57.5 9.6 3.18 20.7 0.385 40.2 2.8 0.693 109*2 65.2 30.4
3.45 80.2 2.45 32.8 2.9% i20*2 70.8%° 22.7
.47 60.6 2.69 23.0 2.4 74.3*° 64.9%2 3k
3.5 55.3 3.12 23.1 2.4%3 0.283*° 113%2
97.2 2.93 37.8 0.669 59.0 J.o 1.49%! 166+ 20.2
3.56 47.8 9.8 3.22 17.5 0.483 36.2 2.4 0.762 93.8*% | 58.1 34.6
3.64 54.9 9.6 1.86 19.3 0.577 Js.8 2.8*2 j.2" 105 63.8 28.1;
3.35 37.1 0.417 48.9 2.4*%} 0.61% 158** 68.0°* 20.:

 SECTIONT
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Third phase Lignt organic phase
Volume Concentrations Volume Concentrations
HNOa 0(Iv) TBP n - dodecane HND> U(v) TBP n - dodecane

(m@ ) | (mol/@ ; (g/2) (%) (%) (ng ) (mol/2 ) (g/0) (%) (%)
2.9%*° 132*2 70.5*° 7.4 8.93**

3. 1313 72.4* 21.2 8.69*° 9.08"* 87.8
2.8%t 1.44%7 140*! 71.0%! 25.3 7.7 0.12*7 7.26%7 9.25%! 88.5
2.8"! 0.75%! 108** 65.0** 19.1 7.8 0.31%¢ 5.89* 13.9*? 79.8
3. 0.68** 162 16.3 7.4 0.18%* 17.3*2 7.92 90.1
2.7%¢ 0.55** 150*® 68.4%* 19.5 7.8 0.34*7 6.88%7 8.9%! 79.5
3.0t 0.19*7 178** 20.1 7.5 0.35*7 23.1* 8.01%! 79.1
2.9%! 1.45%¢ 158 21.5 7.6 0.13*° 12.3* 5.59 82.5
2.2%! 0.77%! 79.9"4 30.1 8.5 0.4*° 12.8"* 18.7** 13.2
2.6%* 1.38*7 123 26.0 7.9 0.06*° 10.3%° 86.8
2.7%! 0.53** 149%¢ 68.3"! 25.5 7.8 0.3°* 6.28*" 9.17%? 78.5
2.8%! 0.67%* 130** 68.1* 18.4 7.7 0.29*! 4.65%7 10.5%¢ 79.3
2.5*7 0.37%* 164*° 22.7 8.0 0.33*7 10.4%* 9.18*! 72.3
2.7 0.245%2 122 7.8 0.236*° 10.3*°

3.2%° 146*2 72.8*° 20.5 7.38%° 88.9
3.1 0.631 125 68.5 25.0 1.5 0.267 10.8 11.9 82.4
3.2% 0.33** 159% 24.0 7.3 0.11%° 3.81*¢ 91.8
2.8 0.693 109*3 65.2 30.4 i.7 0.273 15.2*® 14.3 78.5
2.9%° 120*2 70.8*? 22.17 7.26*° 10.3*? 86.3
2.4 74.3° 64.9%3 31.5 3.57"% 15.3*3 80.4
2.4%3 0.283*° 113*? 0.294%2 14.4%°

3.0 1.49%} 166%* 20.2 7.5 0.34** 16.2** 91.3
2.4 0.762 93.8"2 58.1 34.6 8.1 0.40 19.1*® 73.9
2.8%¢ 1.2%? 105 63.8 28.0 7.7 0.35 14.5%2 78.2
2.4%¢ 0.61*! 158! 68.0** 20.1 8.1 0.36" 16.7** B1.5

SECTION2 |
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Table 1 Ccontinued?

Inttial aqueous Equilibrated Gross organic phase Third phase
sufution aqueous phase
Vulume Concentrations Volume Concentrations
kil s ugiv) 1IN U(IV) HNDa u(iv) N0 U(iv) TBP n - dodecane
o l/e ) (8/0) (mf ) (mol/€) (/@) |(mol/@) (g/€) | (=) | (mol/@) | (g/@) (%) (%)
5.7 : 44.7 9.6 3.48 13.1 0.705 24.8 2.5 1.49** 85.2 58.7 32.9
3.81 68.7 9.6 3.65 25.1 2.9*° 145*2 18.1
3.71 92.0 0.309 44.0 3.1%¢ 1.00%7 136° 73.2%* 16.8
106 3.26 43.3 0.670 62.4 3.0%¢f 1.2 180** 76.7°" 19.1
3.94 41.5 9.6 3.62 12.9 0.514 25.5 2.2 0.821 81.6 57.4 4.2
4.6 83.4 4.27 27.0 3.6%%*] 0.181*° 1522
1.37 1 12,1 9.6 4.28 22.5 3.1 1473 18.8
4.65 68.4 4.31 19.2 2.9%3F  0.311*%] 142*°
4.74 54.6 9.4 4.35 15.0 0.490 42.7 3.0*%*f 0.526"° 118
4.91 40.3 9.6 4.57 10.8 0.647 25.4 2.4 1.11 75.3** | 60.1 3.4
4.91 1 51.7 9.6 4.66 13.1 0.599 21.1 2.5 1.11 97.2 62.1 28 .8
5.90 46.2 5.5 5.50 9.76 0.686 28.4 2.7 1.22 86.0 67.2 36.4
5.91 40.5 9.5 5.56 8.93 1.00 29.8 2.8 2,152 80.9 59.2 37.3
5.97 I 3L.5 9.5 1.9** 68.8%*° 56.4%®

*] (mitted from regression analysis for model 1

*2 Umitted from regression analysis for model 2

#3 Omitted from regression analysis for model 3

*4 Unitted from regression analysis for model 1 and 2
#5 Omitted from regression analysis for model 2 and 3
# Umitted from regression analysis for medel 1 and 3
+7 Umitted from regression analysis for all models

 SECTIONT
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Third phase Light organic phase
ume Concentrations Volume Concentrations
HNGa U(Iv) TBP n - dodecane Hik0s u(rn 8P n - dodecane
) (mol/@ ) (g/0) (%) (%) (g ) (mol/¢ ) (g/0) (%) (%)
o5 1.49** 85.2 58.7 32.9 8.0 0.46 16.6 73.1
ye2 145%° 18.1 7.6 0.14** 8.45%* 8.80%° 85.5
[ 1.00%7 136°+ 73.2*! 16.8 7.4 0.02*® 5.66%! 8.22%! 86.9
nee 1.62%* 180°* 76.7*%! 19.1 7.5 0.29%+ 15.5*! 6.16"" 92.2
2 0.821 81.6 57.4 34.2 8.3 0.433 10.6** 17.9 75.9
i 0.181*° 152%3 0.151%° 6.25*
1*? 1473 18.8 7.5 0.12** 8.21** 8.46*° 86.4
e 0.311*° 1422 0.273*° 10.2*°
A 0.526* 118 0.476*3 12.7
1.11 75.3%° 60.1 36.4 8.1 0.510 0.6 16.9 76.3
Lk I.11 97.2 62.1 28.8 7.9 0.437 4.88*7 13.8 79.2
7 1.22 86.0 67.2 36.4 7.9 0.504 8.69 15.4 76.5
. 2.15%% 80.9 59.2 37.3 8.2 0.608 12.3%¢ 17.7 75.3
9> 68.8%* 56.4*° 8.5 15.6*° 20.3*°

SECTION2 ]
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Table 2 The initial conditions and water
concentrations in the third and

light organic phase

‘nitiai agueous Water cencentration
— sgiuticn Third Light organic
#N0a U(v) phase phase
(mol/0 )  (g/0) (e/2) (g/¢ )
1.58 ! 79.3 7.6 2.4
.89 | 70.0 5.7 2.7
2.56 : 76.2 7.6 2.6
-~ 2.68 | 65.7 7.1 2.0
279 ; 54.5 6.2 2.
2.88 | 44.0 6.2 4.5
3.3 1 67.0 5.6 1.3
.46 573 7.9 1.8
.56 | 47.8 7.6 2.1
5.90 46.2 6.2 1.9
!
Table 3 Coefficient values of model I Table 4 Coefficient values of model 2
for the third phase volume for the third phase volume
A0 0 -3.508 o 1 2
) AL 1154 AL -0.514
2 0.07228 &2 0.0382
A 2.318E-3 A3 -7.3%84
A - -0.0812 YR 0.0877
| 2.misE B 550
B -1.182E-5 4 | 2.758E-5
Correlation Correiation
coefficient 0.9053 coefficient $.8310
F(R) 25.0 F(R) 22.5
F(6,33,0.01) 3.4 F(6.34,0.01)  3.37

F(R) is ratio of variance by regression
F(6.33,0.01) is F value of the F-examination

- 17
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Tabie 5 Coefficien! values of model 3
for the third phase volume

1

=
38

(=]

[22]
—
[+

(L o~ B oo SRR SC N 20
N . N

[+ BI:Y
-3

© D G5 O Gy Ou
€
[~
N

[SC I XY

J2273E-3

Correlation
coefficient
F(R)
F(6,32,0.01})

0.9103
25.8
.43

Table 6 Coefficient values of model | for concentrations of components

in the third and the light organic phases

Third phase Light organic phase
HND> U(Iv} TBP 405 (V) TBP
AD 10.5954 ~62.08 -10.53 -3.7444 -1.37 46.83
Al -3.07333 18.84 11.57 0.47889 17.35 -3.20
A2 -0.233001 2.469 1.057 0.027102 0.250 -0.364
A3 0.0401238 0.0357 0.0403 -8.5989E-3 -0.2613 -0.0559
A4 0.30256 -1.587 -0.873 -9.01730 -1.53 0.422
A5 1.56429E-3  -5.975E-3  -3.972E-3 -1.2414E-4 -2.T0E-4 1.248E-3
AB -5.2723E-5 -1.5T1E-4 -2.570E-4 9.013E-6 2.955E-4 1.083E-4
Correlation
coefficient 0.8695 0.9324 0.9223 0.9053 0.8226 0.9790
F(R} 7.23 36.5 19.0 14.4 18.0 88.5
F(,p ,)* 4.46 3.41 3.87 3.94 3.94 3.71
p 14 33 20 19 19 33

* F(,p.) indicates F(5,p ,0.01). p= n-6-1. n= number of data.
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Coefficient values of model 2 for concentrations of components
in the third and the light organic phases

Light grganic phase

k]

iKGa GV}

qNCa ULEV ) 16r
3 -2,2797 237.61 77.20 0.4306 13.72 16.67
Al 1.320mM -84.33 -14.57 0.03837 -0.277 £.04
A2 0.129482  -4.283% ~0.2685 -0.002502 -0.3052 0.342
A3 -0.04844 3.0515 0.3725 -3.8750E-3  0.1277 -0.3235
A4 -0.08529 87 1.67 4.081E-3 -0.219 -0.327
A5 -5.4889E~4  0.01355 ~4_.05E-4 9.537E-6  8.28E-4  -1.21<4E-3
AG 8.4864E~-5  -0.0CE5233 -6.17E-4 §.6823E-6 -2.287E-4 6.124E-4
Cerreiation
coefficient  0.8300 0.8323 0.8586 0.9572 0.8705 9.9110
F(R) 6.65 68.1 4.9 53.1 B.87 25.2
F(,p.} 4.01 3.29 3.48 3.76 4.10 3.45
o 18 42 30 22 17 31

* F{,p,) indicates F(6,p ,0.01). p= n-6-1. n= number of data.

Table 8 Coefficient values of model 3 for concentrations of components
in the third and the light organic phases

Third phzse

Light crganic phase

4N0a U(iv) 182 EXQa U(iv) TaP
AD 2.1380 -100.52 -38.69 -0.19i3 105.31 65.00
Al -1.72052  314.77 192.23 1.31818 -226.10 -90.23
A2 -0.080549 6.957 4,155 0.008337 -4.074 -1.732
A3 0.0600204 -8.0557 -5.7724 -0.0133372  7.5777 2.2414
A4 1.58859 -160.22 -83.65 -0.38226  79.08 40.32
45 6.8987E-4 -0.03139 -0.03186 -9.3326-5  0.02972 0.01044
A6 -2.72289E-4  0.097133 0.074698 7.8565E-5 -0.086987 -0.024590
Correlation
coefficient  0.9462 0.9664 0.8%%2 0.9623 0.9182 0.9427
F(R) 34.2 54.1 15.5 43.8 16.3 33.2
F(,p ,) 3.67 3.71 3.76 3.81 4.01 3.63
p 24 23 22 21 18 25

t F(,p,) indicates F(6,p ,0.01). p=

n-6-1. n= nupter of Gata.
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U(IV) in the equilibrated aqueous phase (g/¢ )

JAERI-M 93-014

90

80

70 I

60 I

40 -

140

Limiting concentration

25°c 2
120 L/C

N
8™
o

JYREY

809

0]

20+

U(1V) in the initial agueous solution (8/€ ):CJ v,
Il 1

i 1 1

(25°C ; interpolated by the avthors) =

4£oc\ HENQs in the initial aqueous
3 Qt\ltion (mol/2 ) :cg"
4

Fig.1

1 z 3

4

5 6

fiNOs> in the equilibrated agueous phase (mol/@ )

Limiting concentiration of the third phase formation

as functions of concentrations of U(IV) and HNO; in
both the initial and the equilibrated aqueous phases

The concentrations of HNO; and UCIV) in the initial aqueous
solution indicated by intersected solid lines are correspond
to the concentrations of HNO; and UCIV) in the equilibrated
aqueous phase (abscisa and ordinate). Volume ratio of the

initial aqueous solution and 30%-TBP-n - dodecane is 1:1.

O:Experimental points



— IZ —

Volume of the third phase (@2 )

T T I ! ! | T 1

Solid lines ; Results of regrresion anlysis

Broken lines ; Region of 95% reliability 3

30

50 70 90 110

U(IV) concentration in the initial aqueous solution (g/@ )

Pig.2 Volume of the third phase calculated as functions of UCIV)
and HNO. concentrations in the initial aqueous solution

130

p10-£6 W-149V[



HNOs concentration in the third phase (mol/@ )
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HNOs concentration in the equilibrated aqueous phase (mol/@ )
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Calculated HNOs concentration (mol/@ )
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