%o

D000 http://iwww.cqvip.com|

1k Vol. 18, No. 9
200249 B CHINESE JOURNAL OF INORGANIC CHEMISTRY gep.,éOOO2
ERERERERERLRNG
%m%mm?
N P

N.N'- ZZ & -N.N'- ZFERBZEEBMEREFN — A48 —
(N\N'- ZZ & -N.N'- ZFKER) SHBDESWHS K  SHT R

AAAY FEGH!

XitiA: R BR #HETESY ZEE
SE: 614. 62
0 81 &

imeEREELETERA=ZT XM
(TBP) {fERERNEL B, AMERET,
TBP B MR- — T B R Es (DBP) M— T B ER
fis (MBP) Xt A U E e MR F BB MBCALBE ST o
BEMEAN . N BERE M TR I 5eE 5 TBP 248, &
g RF S Emfed. EMIMEEREIRESER
FHEAEMBREEBRBE, BEEEWERTY
(BRFNHE) XA TR MENE I BE KT, R
Y (BRI WK A SRR E, @A TS
B FAE AR, R LABERE T AU TBPU -¢1, RATHI X
BB HEAT 357 R B X A A4 5 I R B RE A KR Y
(BAY)EHHBIFRY -, AXHME NN-_2#
-N.N’- Z%#f% (DEDBU) A REE 4 fEAF 35 F1 1
B~ (N.N- ZZ% -N.N- ZFR[K) &aBtDHA
Y SR

1 SCIRE4S

1.1 RAFAS5E

N.N-—Z%#  -NN- _FEZER(BHBINPE
#18)(LLFH# DEDBU), XKJE{L THEA L™, B
BR = T B (TBP) (WY PR A EE (W BR 4L, k2ol Fftik
R K4 tret, ZD-2 RS 3, S FRIGEE T

WoHS H 38 - 2002-04-02, W B B $#5: 2002-05-31,

IHEHIERESLRERS Y I B (No. KIS01018),
*EHEBE R Ao E-mail: blli1965@ pub. sz. jsinfo. net

BeHZ RAB,B,36 %, VI BT R BCIE

FRE!
(" R KT R, FN
(¥ EAF BRSSP S, AR

FER'
215006)
610041)

AR I 2

BikaE

g 721 BB E L, EEE = EET 5
1.2 FERXBAE

(1) HEHER: B EMHBE T B TFHHR
WS 0.2~0.5mol - L' ZEEGHA —F KB (XK
E5WMBTE) 2518 F SomL MR P IBRERS
15min, BESE, BUKHSHHE U0 B Th** #Y
W, HFHERMBITERBSECLL D M.

(2) 8. DTS KHEBRBREHMEM.
& L g (B EUBR@) 8 B 50, A 721 #1458
KB B ZE T 655nm F 660nm AL M E T %
E e,
1.3 EREW(ERMMER

% 10mL 0. 5Smol - L-' DEDBU & — B BB
10mL & 0. 10mol * L-"' # UO22* A9 3mol + L' iR
BHRRERE, mEXRBRBAUIE, #hik, BRHE
GEEAF _FEMERT KSR, A_FEPEL
gh, TCESERHAIE T HAM CaaHusNaOwU (HIL
f8: C43.69, H4.74, N 8.99; sLU{l: C 43.41, H
4.56,N 8.64% ), FE=RAF LM _BHEMRESHN
rhiE g B A Bk R AR BB S T S fe iR,
1.4 RESEHAE

FEE 24 0. 54mm x 0. 50mm x 0. 40mm /) 88 &5,
it Siemens P4 T4, KK B aFamaik
#) MoKa( A =0.71073A) 544k, 7£ 288(2) K R


http://www.cqvip.com

oM

KFBI%H: NN- ZZ 8 N N'- ZF IR R PERE
(N.N'- —Z & -N.N- —EER)S4BOES NS

D000 http://iwww.cqvip.com|

3954 MR EE, HAF 3567 P ANME— 5 (Ru=
0.0124), WAETE 1. 93° < 0 <26.00° H g fiE
Fourier I T EE SR FREAS K, HiGWEBME
REMMBIE; #H 3566 1~ 1> 20 (AN 235 15
BHTLEEERDP - REBERAWEET R
=0.0250, wR =0.0591, w=1/[(2( Fo*) + (0. 0409
P)?], P=(Fe?+2F2)/3,, $5=1.049, (A/ 0) pux =
0.001, #%Jg % Fourier B L MRS EMRMESES
$124 0.974e « A2 Fl - 1.367¢ - A%, £/ SHELXTL-
97 BIFAHITENITE . RELHE (CIF XF)ELE
R SIBR SR ol
CCDC: 183366,

ZR5itiE

FERUMERE

2. 1.1 7K AHTH BR ¥R BE X3 ZE R 43 e tL B9 52 TR

7K FE B R ) 4R VR B X RE AN . EEREEERSTRCEE
DU (V). .DTh MegE ML 3%& 1, 85 R K, DEDBU %X
BRI A EC L K M BB IR E Mg K, 5
TBP {81, 1B BREE T A4 Aotk L TBP B9 4H DL {EL R
X 3F E7EBRFE 6mol - L-' 4b B {H (7 TBP 7EBR
FE Smol » L' AbHHBUMEMH); FEHBRBERMFTHRE
¥l DEDBU ¥4t B 01 & BB KR, T TBP X4
FE B4 BC B BE 7K AR AR MR B9 AR 4k 5 X sl + 43 4
i, it DEDBU E# M T EH RIFER
7o

2
2.1

*1

AR
B[ & B B 5 P 925 -
16 TBP
1.4
12 *  DEDBU
1.0
0.8
0.6
2 04
0.2
0.0
-02
04
0.6 + T T T T N T r
-1.1 -10 -09 .08 -07 -06 -05 -04 -03 -02
1gC
B 1R A B v X AR BRH R A B E T  BE i
Fig. 1 Effect of extractant initial concentration on the extraction

distribution ratio of uranylnitrate
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Table 1 Effect of Aqueous HNO; Concentration on Extraction Distribution Ratio of Uranylnitrate (Thoriumtrate)

(0.01mol - L-') by DEDBU and TBP

Extractant concentration: 0. 5mol + L-! medium: HNO: (0 ~7mol - L-') ¢ =20 +2°C phase ratio(o/a) =1:1

HNO3/ (mol - L") 0 1 2 3 4 S 6 7

DEDBU Dy w 0.01 0.11 0.74 2.17 5.64 7.69 8.12 8.12
Dmoon 0 0 0 0 0 0 0 0

TBP Dum 0.09 4.31 19. 47 35.50 35.50 57.4 35.50 12.27
Dnowm 0.03 0.11 0.29 0.52 0.56 0. 60 0.59 0.48

F+2 ZEBNREXT R STEC A RN
Table 2 Effect of the Extractant Concentrations on Extraction Distribution Ratio of Uranylnitrate (Thoriumtrate)

(0.01mol - L-') by DEDBU and TBP

Extractant concentration: 0.1 ~ 0. 5mol + L-! medium: HNO; (6mol - L-') £ =20 +2°C phase ratio(o/a) =1:1

extractant/ (mol » L™") 0.1 0.2 0.3 0.4 0.5

DEDBU Dy w 0.40 1.52 3.06 5.95 8.12
D w 0 0 0 0 0

TBP Dy w 1. 00 4.21 11.20 17.25 35.50
D o 0.03 0.08 0.20 0. 36 0. 60
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Fig. 2 Molecular structure of the title complex 1

Displacement ellipsoids are shown at the 30% probability
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Table 3 Non-Hydrogen Atoms Coordinations( x 10*) and Thermal Parameters(A? x 10?)

atom X Y V4 Ueq atom X Y zZ Ueq
U 5000 5000 5000 30(1) 0o(1) 3943(3) 6769(3) 4268(2) 39(1)
0(2) 3282(3) 4744(3) 5780(2) 43(1) 0(3) 4390(4) 2608(3) 3610(3) 51(1)
0(4) 3519(4) 4194(3) 2886(3) 50(1) 0(5) 3054(5) 2072(4) 1803(3) 77(1)
N(1) 1757(3) 6949(3) 3160(3) 35(1) N(2) 4235(3) 7574(3) 2509(3) 40(1)
N(3) 3624(4) 2923(3) 2731(3) 48(1) Cc(1) 27(4) 6828(4) 1339(4) 45(1)
Cc(2) -811(5) 7439(5) 581(4) 53(1) C(3) -781(5) 8826(5) 865(4) 54(1)
C(4) 88(5) 9636(5) 1909(5) 54(1) C(5) 948(5) 9031(4) 2683(4) 44(1)
Cc(6) 922(4) 7625(4) 2382(3) 34(1) C(7) 3330(4) 7077(3) 3327(3) 33(1)
Cc(8) 3773(4) 7397(4) 1196(4) 39(1) C(9) 3506(5) 6096(4) 421(4) 48(1)
Cc(10) 3132(6) 5920(5) -853(4) 60(1) Cc(11) 3039(6) 7044 (6) —-1344(5) 68(1)
Cc(12) 3341(6) 8342(6) -575(5) 65(1) Cc(13) 3709(5) 8531(4) 704(4) 52(1)
Cc(14) 808(4) 6306(4) 4019(4) 43(1) C(15) 463(7) 7334(6) 5198(5) 69(1)
C(16) 5932(5) 7916(5) 2834(4) 51(1) Cc(17) 6364(6) 9249(6) 3763(6) 84(2)

Ueq is defined as one third of the trace of the orthogonalized U; tensor.

x4 TEBKPEM
Table 4 Selected Bond Lengths(A) and Angles(°)

U-0(2) 1.765(3) U-0(2)° 1.765(3) U-0(1) 2.372(2) U-0(1)" 2.372(2)
U-O(4) 2.507(3) U-0(4) " 2.507(3) U-0(3) 2.511(3) U-0(3)" 2.511(3)
0(3)-N(3) 1. 266(4) 0(4)-N(3) 1.265(4) 0(5)-N(3) 1.209(4)
0(2)-U0-0(1) 89.14(11) 0(2)-U-0(1)°* 90.86(12) 0(2)-U-0(4)° 89.15(12) 0(2)-U-0(4) 90. 85(12)
0(1)-U-0(4) 65.74(9) 0(1)-U-0(4)° 114.26(9) 0(2)-U-0(3)° 90.63(12) 0(2)-U-0(3) 89.37(12)
0(1)-U-0(3) " 63.95(9)  0(1)-U-0(3) 116.05(9) 0(4)-U-0(3) 50.37(9) 0(4)"-U-0(3) 129. 63(9)
0(3)-N(3)-0(4) 115.1(3) 0(3)-N(3)-0(5) 122.4(4) 0(4)-N(3)-0(5) 122.4(4)

Symmetry code *: —x+1, —y-1, —z+1


http://www.cqvip.com

FEoW

D000 http://iwww.cqvip.com|

SRANG B NN~ 238 NN =33 BRI R — 7 =
(N.N'- —Z% N.N': ZHER) S mORAMNE R L5 $ 927 -

PN RHEX M ER G M ERE TR TS
(U-0(2), 1.765(3) A) , 33X &2 S 8 iy A4 I h T8k 9 BT o2
M, SEREY U0(NOs)» - 6H,0"1, U02(NOs) 2
- 2[OP(0C:Hs) 5] 191, U02(NO;) : - 2CH,0'"", UO:
(NO3) 2[ CH2(CH,) «CONC;sH,» 1.1}, UO2(NO3) 2 (CsHi
NO)2]"1#1 U02(NOs)2(C1iH22N-0) ") 52 i Bk i L {32
g,

BHMIGEAHEBRRETE =AF, RS
5#MBAMNFANMERROERFSEREFEMNE
fa, M 120°8i/hH 1150, REMNERFSERFH
B 0(5)-N(3) 2 1.209(4) A, TR G 58EA
MEMERTFSRARTFHRBRKUMAERK (0(3)-N
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Extraction Properties of N, N'-Diethyl-N, N’-Dibenzenyl-Urea and Synthesis, Crystal
Structure of Bis(nitrate)Bis(N, N’-Diethyl-N, N’-Dibenzenyl-Urea) Uranyl (ID

ZHU Li-Ming' CAO Zheng-Bai' LI Bao-Long™'' LUO Ai-Min' YU Kai-Bei®
(' Department of Chemistry and Chemical Engineer, Suzhou University, Suzhou 215006)
(? Chengdu Centre of Analysis and Measurement, Academia Sinica, Chengdu 610041)

The extraction behavior of N, N’-diethyl-N, N’'-dibenzenyl-urea (DEDBU) to Uranium (VWD and Thorium V) from
nitric acid solution was studied by using xylene as diluent. The effects of aqueous HNOs concentration and ex-
tractant concentration on the extraction distribution ratio of U (V) and Th (IV) were studied, and the results show that
the extraction behavior of the extractant to U (V) is similar to tributyl phosphate (TBP), the solvation numbers for
DEDBU and TBP are two, respectively. Under the experiment condition, the extractant does not show the extraction
behavior to Th (V), this result exhibits that the extractant has good application to separate U () and Th ™ .
The crystal structure of the complex UO2(NO:) ;[ CH2(CH2) 2CONCsHi7]: was determined by single crystal X-ray
diffraction. Crystal data: C2sH4eN4O1woU, triclinic, space group Pl, a = 8.662(2) A, b =10.07(2) A, ¢ =
10.895(3)A, a = 103.77(2)°, B = 92.01(2)°, y = 96.23(2)°, V = 915.7(4)A>, M, = 934.78, Z =
1, D. = 1.695 g - cm~3, F(000) = 462, p = 4.495mm™', R= 0.0250, wR = 0. 0591, observed reflec-
tions 3566 (I> 20 (1)) . The central uranyl ions is coordinated by six oxygen atoms, two of them are from the

carbonyl groups of N, N’-diethyl-N, N'-dibenzenyl-urea molecules, and the other four are from two nitrate groups.

Keywords: substituted urea uranyl complex extraction crystal structure
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