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C1H22COOH+ SOCIl:=——CuH2COCI+ 0.+ HCI

C1H22COCI+ HNR2=——CuH23CONR2+ HCI
,R - CHs - CiHo - CeHur ,

99%;N,N -

N,N- (DEDA), 58%, , 186—190 (1 06
kPa), ®&=o ( )= 1648 4 an *; & (82 55M HZ CDCls): 0.79(3H), 1.15(24 H), 2.2
(2H),3.2(4H)

N,N- (DBDA ), 62%, , 212—214 (2.13—
2.39kPa), ®&-o ( )= 1650 2an” % &: (89 55M Hz CDCls): 0. 84(9H), 1. 20(26 H) , 2. 2
(2H),3.2(4H)

N,N- (DODA), 63%, , , ®=0 ( )= 1648 4

an” % 5: (89 55M Hz CDCls): Q 85(9H), 1 2(42H),2 2(2H), 3 2(4H)
1.2
, : co (HNO3) = 3 00 molA,

©UO% )=1 00mmolL; e (HNOs)= 3 00molA , e (Th)= 1 00molA
1.3
11
, 15min, , ¢ /
S5k
i , : [ %
A [ N
m / -
IE .//
(298+ 1)K S 05/:/
[ e
Bio-Rad FTS , /
273
16, 8an ! : 0.1, 7
: 0.1 07 04 06 081
¢,/ mol ¢ L™
2
2.1 (VD) 1 (V)
, Fig 1 Effect of the extractant concentra
, D, 1 2 tions on the distribution ratio of
3 IgD -Igce: 5 c(UO?% )= 1 00mmolA , c(HNO3)= 3 00molAL,
g t= 298 K, 1—DODA , 2—DBDA , 3—DEDA
DODA )
UO:(NO3s)2(DODA )2, :

UO3% + 2NO3 + 2DODA o) ——UO:2(NO3)2(DODA )20 (D
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1 N,N- u (VD D K e

Table 1 The distr ibution ratiosand equilibrium constantsof N, N-dialkyldodecanam ide-U (VI) camplexes

Kex s

¢/mol- L- 1t D IgD K ex
DEDA - 0.6 3.53 0. 547 2.11
0.5 2.40 0. 380 2.07
0.4 1.43 0.155 1.92 1.99+ 0.10
0.3 0.78 - 0.110 1. 86
0.2 0.37 - 0.434 1.98
DBDA - 0.6 3.52 0. 547 2.11
0.5 2.53 0. 403 2.18
0.4 1. 68 0. 225 2.26 2.31+ 0.19
0.3 1.00 - 0.001 2.39
0.2 0.48 - 0.319 2.59
DODA - 0.6 4.04 0. 606 2.42
0.5 2.92 0. 467 2.51 2.52+ 0.17
0.4 1.77 0.247 2.38
0.3 1.16 0. 063 2. 77
K. - —cUO,(NOJ),(DODA
*7 cUO3%)*(NO3 )’ (DODA) o
— DY (2)
¢(NO3)c*(DODA) o
: Y
Y= 1+ Bic(NO3)ew = 1+ Q24x 2 782= 1 668 (3)
clU)w
D= 4
cU)a@ @
cU)w= Yc(UO?) (5)
=0 24(1= 2 0mol/kg) ™, cU) Lor
(VI) , NO: 3 molL I £33
1.2
HNOs NO3 2.782mol A1 L2
- 1
UV Ke 1 ™
Q 08 '71
2.2 | o’
0.4 2 art
! 4 'y
2 2 : . _//
. 00 ] 1 1 1 1 1
, 6mol L , 7T 3 4 5 6 7
UO%¥ NO3 el C(HNOsY mol » L~}
v D EDA
2
2.3 Fig 2 Effect of the HNOs concentra
L NOs 0.20molA tions on the distribution ratio
0.01molA HNO: u (VI) of U (VI)
3 3 ce= Q 20molA, 1

1—DODA , 2—DBDA , 3—DEDA
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Fig 3 Effect of theL NOs concentrationson

the distribution ratio of U (VI)
c(HNO3)= Q 01 molA , ce= Q 20mol A,
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10T K™

4
Fig 4 Effect of the temperature on the ex-

traction equilibrium constants
1

1—DODA , 2——DBDA , 3—DEDA

L
1—DODA , 2—DBDA , 3—DEDA
DEDA , 2molL ,
:DODA DBDA
2.4
: 4 (2
4 1 ’
©) R
Y
In —C @]
\O O .N/
DEDA DBDA DODA \ ” /O /
2.5 -
O
2 B —
S S “\
- 0 O
N—"
2 : (c=0) O~ O \\
1650 an” * 1573 an’ C
: 3 C=0 Y R
uo? NO3
CZU e
NO: UO3
- 5 -
5 Fig 5 Structure pattern of the extracted gecies

of U (VI) with long chain alkyl amides
Y=- CuH2z,R=- CHs - CsHo - CeHur
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2

Talbe 2 IR absorption frequency of U (VI) with N, N-dialkyldodecanam ide-U (IV) camplex an’

1

DEDA DBDA DODA DEDA DBDA DODA
c=0 1573.5 1572.5 1572.3 1648. 4 1650. 2 1650. 5
UN- O 1029. 5 1029 1028.5
s 810.5 811. 6 811.2
uNO> 1495. 7 1496. 6 1496. 6
UNO2 1522 1521.9 1522.9
UNO> 1278.6 1278. 4 1275.2

746. 4 746.2 745.6
Uo2 935. 4 935.5 934.7
2.6
0.2molA 3mol/A HNO: : 3
( 0.005) Preston TPH ( 12
) , C7H 15CON (C:zH5s) 2 CsH7CON (CaHo) 2
lgBWU /Th) 2.71  2.87 : : -
2.7
1 t H N
CcC=0 , N
N , N
H C 1 N 1
7 a
(4]
, 3molA uo3 , Q5
mol L , , DBDA ,
3
3 u (IV), UO2(NO3)2(anide) 2
TBP ,
N , , Cc=0
7N
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STUDY ON THE STRUCTURE OF LONG CHAIN N, N-D IAL KYL
ALKYL AM DESAND THEIR EXTRACTION PERFORM ANCE
[. EXTRACTION OFURAN UM (VI) FROM N ITRICACD
MEDIAWITHN,N-DIALKYLDODECANAM DE

Sun Guoxin LiYulan BaoBorong

(Shanghai Institute of N uclear Research, the ChineseA cademy of Sciences, Shanghai 201800)
CuiYu

(D eparment of Applied Chamistry, Shandong Institute o B uilding M aterials, J inan 250022)

ABSTRACT

Three long chain alkyl anides, N, N -diethyldodecanam ide, N, N -dibutyldodecanam ide
and N ,N -dioctyldodecanam ide, are synthesized The extraction of U (VI) from nitric acid me-
diaw ith all three anides diluted w ith kerosene is investigated regectively. The study of the
dependence of extraction on the nitric acid and extractant concentrations, salt concentration
in agueousphase and the temperature are conducted M aking use of the IR ectra, the struc-
ture of the extracted gecies is detetmined The enthalpy, AH , of extraction reaction is ob-
tained and the structural effect of the anides on the extraction behavior is discussed by
means of the suggested molecular modeling of the extracted gecies, High U (VI)-Th (1V)
separation factor is foundw ith these monoan ides

Key words  N,N -dialkyldodecanamide U (VI) Kerosene Extraction



