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1. i} |

1-34 3- i 4-3 F B AL MW -5 (HPMBP) , 53 b7, JbOR fE T 72 5, JH 103
U, mwmkafe, BREGRKE, mp 90—-91°C,

N, N-ZRFE#ETHE (DIPBA), TLB/RES 1.2:1 BT BEF S ~RANEKEKSE
PR BRRE, REEK, FABRELL 10% Na,COy Wit kit RMAF, S5, #
VUM 8 mol/l HCl Bk b= @ls, MERARE R, REEBREHASTR, Bk
BBV, 4% i =1.4250, .

B AIEE[UOL(NOy), 6 Haol, 3474, JLFMLTI R,
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EREHE, Afz1C, RERZRSEE. LREERRETHEN ) 121 XRE
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R A TS, REE 6L,

KR S5 HARLE

1. N, N-ZRAETERR/(DI?BA) N HBWIE ER

(1) HRREHTANSREON® K@ EkMH Cl=2.54x10"* mol/l, FHL
HClirea=0.500 mol/1, ¥tk R=1, FREBE T=18+1°C, MTKRHEHEHBKE, WH
KRFIoEH, BBFIAEIL

1 FRRIKRERZE fLxt oy BLLLH W

C’uyo,/mol 17! 0.0400 0.500 1.00 2.00 3.00 4.00 5.00 6.00

D, 0 0.101 0.266 0.875 1.45 1.61 1.57 1.45

MR 1R, B D BERE LT %, X4 Clivo,=4~5mol/li, D, EHEK.
(2) SREXSEEHE® BEE Clvo,=4.00 mol/1 fil CJpss=0.500 mol/I R HE
ERRMA, BEHRE, SRMaRKL, SRIITEL,

# 2 FRERRELREW

[Ul/mol 1"} 2.52x107* 9.95x107* 2,10x107° 4.00x10°°
1g[U] . —3.60 —3.00 —2.68 —2.40
D, 1.70 1.69 1.63 1.70
1gD, 0.230 0.228 0.212 0.230

UAlg Dy 34 IglUMEEB —KAFL, Him—1=0, m=1, WHEZK KRKEHEH
M, SERA. ’

@) N, N-ZRAETHREREXNSELERER RABRE K8 AR CI=7.96x10"1
mol/l, Cino,=4.00 mol/l fH B, KEFERAREMA— R D4, UL logD,
%t log[DIPBA], R 1, B—fFELDH2 8 HE, K3 4 % 4 i 4 UOy,(NOy),-
2 DIPBA, FRURFIAN:
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B
UO2* + 2 NO3 + 2 DIPBA (4, == UO,(NO;),- 2 DIPBA (,,

Brom DY
10~ TNO; J’{ DIPBA |}

log Bip=log D, +1log ¥ —2 10g[NO3]—21og[ DIPBA], B Clxo,=4.00 mol/1, M|[NO,]
=3.6 mol/1") Z & B Y =1+ B,[NO3]=1+0.21x3.6=1.76", 37— fLALEE/H log B0
=—0.27,

(4) REME BEEAHLE CBiraa=1.00 mol/l, KAHR C3=3.18x10"* mol/Ifn
Cline,=4.00 mol/l R K BEHEMEM:, KBEE, LRHITFEKS3.
LAlog B10-1/T 1, WE 2, B—HLZ, #%40.884%x10°,

_oi, /7 2 -0.3]~ /

" _.I ! __L_ -
-1, t‘,ﬁ_:o.«t 0 0.4 0.8 040
log[ DIPBAT, 10%/7
& 1 log D, ¥ log DIPBAT], )% K H B 2 logB.-1/THk%K
# 3 HELMEREL
t/°c %/10*1«l D, log D, 10g B1o
11.0 3.52 4.41 0.644 —0.151
20.0 3.41 3.41 0.533 —0.262
25.0 3.35 3.11 0.493 —0.302
31.5 3.28 2.81 0.449 —0.346

AH 4
B Van’t Hoff ﬁﬂlogﬂz—m+#&, & AH,;=—16.2kJ/mol; AGY,

=—2.303 BT log ﬁ;o= —1.72kJ/mol; ASy=(AH,—AG})/T=—60.1J/mol-K,

2. “DIPBA + HPMBP”-C.H, {25 T 8% s Bk

C () RiERMEXEAE U(VDBEE ek HEL B Clne,=4.00 mol/1 f1 pH=1.68
TRERDERS, EHRWT.

MR, fERMRET, DIPBA + HPMBP JCbp R R, MAMME T, =ipH=1.68
ft, DIPBA + HPMBP gyih¥E R ¥ S = Dy/Dme=33. XEH THRMRE T HPMBP £ 5
B, 3 U(VDE#EME, i DIPBA BN, BHINFE A4 UO,(NOy),;-2 DIPBA
UVD R KE A, AAREEDRARE, HERKRET, HPMBP £HEHE,
FBRE A4 UO.(PMBP), i H,0 5 F# 7€, fmA DIPBA WA H,0 5 F

i
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Cy/x107¢ Clinos/ Cliena/ Clrnnr/ # kb D D Dp HEREK
mol.]-1 mol.]J-! mol.1-! mol .11 R=V,/V., ! e S
3.36 4.00 1.00 0.0100 2:2 3.41 0.115 1.49 0.42
3.36 4.00 1.00 0.100 2:2 3.41 1.64 3.08 0.61
4.20 0.0250 0.500 0.0100 2:4 0.235 0.0620 9.93 33

BAC, PRAEIEW R,

(2) EEAREZAH SRR | LREE C=9.31x10"*mol/l, pH=1.35F1
HERREAM, SORFERAREHR—RF2ELL, BERTE 4
#% 4 DIPBA+HPMBP thR#HM UO,(NO,),

Clirsa/mol 17! 0.250 0.250 0.250 0.50 0.100 0.400
[(DIPBA],/mol-1! 0.250 0.249 0.249 0.248 0.0991 0.399
log{DIPBA]J, —0.603 ‘—0.693 ~0.603 ~0.604 ~7.00 --0.399
Clrmap/mol 171 0.00125 0.00250 0.00375 0.94500 0.00300 0.00500
[HPMBP],/mol.1"! 5.06x 107 1.11x107° 2,58 xi(™? 2.21%x107° 3.30x107° 3.18%x107°
log[HPMBP], —3.30 -~2.05 ~2.68 -2.49 —2.48 2.49
D g 0.665 2.54 8.63 25.4 10.7 39.7
D, 10,0158 0.0480 0.110 0.172 . 0.172 0.172
D, 0.049 2.89 8.52 25.2 10.5 39.5
logD,, —0.188 0.461 0.930 1.40 1.02 1.60
log8,, 4.56 4.51 4.44 4,52 4.52 4.52
e _ o _oDy+ Dy,
Zp [HPMBP = Clpyse Z_D,a+1 Co
[DIPBATs~ Clirpn—7ai=CY
Dlaﬁ‘l

mskha 3 pH=1.35 i, DIPBA %} UOS" iy M A F2 b/, # D,~0. L) log Dy,
53 5%t log[HPMBP], Fiilog[DIPBA], £/, W3R 4., HBMERSB %2 Fil,
HERR AN,
ﬂl!
UO3* + 2 HPMBP,, + DIPBA , == UO,(PMBP),- DIPBA ,, + 2 H*

Bin— D, Y[H*}?
2" THPMBP2[ DIPBA ],
1.6 / /
S S * « 1.6
Q S ’
g o g 1
0.4 * /
/ 1.2~
o /
.I
1
T e o ] = N E—
logCTHPMBP], log[DIPBA],
& 3 log D,,-loglHPMBAT, % % B 4 logD,-log[DIPBAT, % &
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log Bo=1log Dy, +log Y —2 log[HPMBPjo-——log[DIPBAjo—2 pH
=4.51
A W4 K UO,(PMBP),DIPBA, #BHBMAIHE, HrtkfAKMSAS=0.90,
LTFRRBEK.
(3) MM 7 Ci=3.00%x10" mol/l,pH 1.35 1 C3 lnA—o 250 mol/1, Clruse
=0.00500 mol/l, #tk R=V,/V,,=2/5 F, SZERE, MBIEELITES.

# 5 SRILEEREEL

o |1 - DIPBA] log [[HPMBP1| log
e |g/x1w0kt | Dy | by | Dy | togny [FREPAM Rk I pMpy,| 108
20.6 3.40 35.2 |0.172 | 35.0 | 1.54 0.249 | —0.603 [3.60x10™*| —2.44 | 4.57
25.5 3.35 28.8 |0.145 | 28.7 | 1.46 0.249 | —0.603 [3.62x10~* —2.44 | 4.49
31.0 3.29 23.0 [o0.050 | 22.9 | 1.36 0.249 | —0.603 [3.65% 10| —2.44 | 4.39
35.0 3.24 18.7 |o0.0180 | 18.7 | 1.27 | 0.240 | —0.503 {s.e8x107| -2.43 | 4.29

4.6 /
D9+ Dy .
%FF [HPMBP](]:C;QPMB) 4_'\2 S 0?’
alR 1
2D,+D 4.5 ’
[DIPRA}y=C{paa— _D_1R_+_]l.200 X
1 ‘ £y
l:). lOg ﬂl? 7’]'"77”3@ 5, ﬁE&ﬁ*% 1.56x 103, ﬁgﬁt ,§° ¢
B8 AH ;=—29.9kJ/mol
. 6.3
AGY=—25.6 kJ/mol ~ Vot 1 1
AS%=—14,4T/mol.K TS U . R Y [

10°K/T
‘ B 5 logf.-1/TXRFR
£ %

N, N-Z“RAET B (DIPBA)ZE B MM BERT, *Hah (VD) RyEEHLAELS TBP M
I, 7E Clno,=4~5 mol/1 it, KR EE, XAHAR N UO(NO;),-2 DIPBA,F
B % ¥ log Bro=—0.27, AS=—60J/mol-K, ZE/EEpH=1.5Z%4, DIPBA—HPM-
BP EHBHIEHRISE, thERK S=33.4, XAWHR N UO,(PMBP),DIPBA, It
FEH B log B1a=4.51, AS},=—14.4)/mol-K, #Ri# Bagnall 58RO “A
Y ERRENEEAR HET I th XM R KM SAS=0.90, EXETH
FHUO B2 BB EX A 0.90£0.10 Py,

UBREY . AEARERMT HAKRILME, EXHERATT AE0HL, HHEK
L
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SYNERGISTIC EXTRACTION OF URANYL NITRATE
BY THE BINARY SYSTEM OF N,N DI-ISOFROPYL
BUTYLAMIDE AND ["eMBP

I MitY WANG LIYA

(Depariment of Technical Physics, Peking University,)

~ ABSTRACT

N, N Dialkyl substituted alkyl amide has been used as a extractant recently.
Cheeper cost, stability, better decontamination of uranium from some fission
products, higher separative coefficient of uranium-thorium and less-deleterious
degradation products make it more usefull in some extraction systems.

In this work, at higher nitrate ion concentration, the extraction of uranium
and at fower nitrate ion concentration the binary synergistic extraction of uranium
by using DIPBA and DIPBA-HPMBP respectively were investigated.

At higher nitrate ion concentration, the extractive equilibrium constant of N,
N-DIPBM was determined to be Logf,,=—0.27. By determining the effect of
temperature on the distribution ratio, AG°, AH and AS° of the individual reaction
were evaluated as follows: AG°=-1.72kJ/mol; AH=-16.2kJ/mol; AS°=-60 J/K
mol. At pH=1.5, DIPBA and PMBP have synergistic effect. The formation of
binary extracted complex, UO,(PMBP),, DIPBA, was confirmed by the usual slope
method. The equilibrium constant Logf,;=4.51, and the effect of temperature
AS°13=-14.4 J/Kmol were determined.

Key words Uranyl nitrate, DIPBA, HPMBP, Synergistic extraction.



