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Preparation and Characterization of Extracted Species of
Uranyl Nitrate with Disubstituted Monoamides

SUN Guo-Xin* YU Tao CUI Yu ZHANG Zhen-Wei LI Ye-Xin
(Institute of Chemistry and Chemical Engineering, Jinan University, Jinan 250022)

Abstract: A series of disubstituted monoamides extractants were synthesized and their extracted species with u-
ranyl nitrate were obtained by extraction method. The foregoing extracted species were characterized by elemental
analysis, infrared spectra, 'H NMR and “C NMR. The structure of the extracted species, the relationship between

extractant structure and extractability, and also the third phase formed in the extraction systems were discussed

primarily based on the experimental data.
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(1) RCOOH+SO0CL, — RCOCI+S0,+HCI
J—:t':':' R=Cl7H35 ﬁ'Can ﬁ'C9H19 ﬁ'C7H15o

(2) RCOCI+HNR', — RCONR’,
£ R’ H-CHyy 3%-C,Hy 5-C,Hs,

N, N-—T 3+ /\BEE (DBODA)(E =3 51%),
R R RA v o(film)/em™ 1650.1;8,(300 MHz,
CDCLy),0.9(9H,3-CH;), 1.22(38H,-CH,-),2.2(2H, -CH,-
C0-),3.2(4H,-CH,-N-CH,-);Found(%):C 79.08,H 13.16,
N 3.41,Caled.(%) for Cy,HssNO:C 78.99,H 13.42,N
3.54,

N,N-—23+ /\ B (DEODA)(E =3 55%),
W PR v o(film)/em™ 1650.1;8,(300 MHz,
CDCly),0.87 (3H,-C-C-C-CH;), 1.2 (36H ,-CH.-,-N (-C-
CH,),),2.28(2H,-CH,-C0-),3.3(4H,-CH,-N-CH.-);Found
(%):C 77.95,H 13.14,N 4.03 ,Calcd.(%) for C,HsNO .
C 77.88,H 13.27,N 4.13,

N, N-Z2F3+ ZEE i (DODOA)(E R 63%),
R ORE B K ,vel (film)/em™ 1 650.51;6,(300
MHz,CDCly),0.85 (9H,3-CH;),1.2 (38H,-CH,-),2.2
(2H,-CH,-C0-),3.2 (4H,-CH,-N-CH,-);Found (%):C
79.55,H 13.24,N 3.21,Caled.(%) for C,H,NO:C 79.43,
H 13.48,N 3.31,

N, N-ZT 3 Z Wk (DBDOA) (™= 2R 62.3%),
TR AHPIR A b.p. 212~214 °C/2.13~2.27 kPa ;v
o(film)/em™ 1650.21;8,(300 MHz,CDCl,),0.84(9H , 3-
CH,),1.24 (26H,-CH>-),2.2 (2H,-CH,-CO-),3.2 (4H -
CH,-N-CH,-);Found (%):C 77.25,H 13.14 N 4.43,
Caled.(%) for CxHyNO:C 77.17 ,H 13.18 N 4.50,,

N,N-—23+ — W (DEDOA)(E =K 58%),
RE AR, b.p. 187~190 °C/1.07 kPa;vcffilm)
/em™ 1 648.4;8, (300 MHz,CDCl,),0.79(3H,-C-C-C-
CH,),1.15(24H,-CH,-,-N(-C-CH,),),2.2(2H ,-CH,-CO-),
3.2(4H,-CH,-N-CH,-) ; Found(%):C 75.50 ,H 13.03,N
5.28,Caled.(%) for C,H5xNO:C 75.29,H 12.94,N 5.49,

N,N-—T 5t (DBDEA)(E =R 81%), 1%

% 1
Table 1

B IR AR, b.p.197~204 °C/2.13~2.27 kPa;v..
(film)/em™ 1 649.4;8, (300 MHz,CDCl;),0.9 (9H, 3-
CH;),1.22 (22H,-CH,-),2.2 (2H,-CH,-CO-),3.2 (4H,-
CH,-N-CH,-);Found (%):C 76.51,H 13.10,N 4.89,
Caled.(%) for CgHyNO:C 76.33 ,H 13.07,N 4.95,

N,N-""Z 355 (DEDEA)(L = 3R 85%), IR
B DI AR AR, b.p.134~136 °C/2.13~2.27 kPa;vc_,
(film)/em™ 1 647;8,(300 MHz,CDCl;),0.84(3H,-C-C-
C-CH3),1.2(20H,-CH,-,-N (-C-CH;),),2.08 (2H ,-CH,-
C0-),3.3(4H,-CH,-N-CH,-);Found(%):C 74.08,H 13.00,
N 6.10,Calcd.(%) for C,,H,NO:C 74.00,H 12.78,N 6.17 ,

N, N-""T J2F B e (DBOA) (B 72 R 78%) , IR ¥
AR AR, b.p.186~188 °C/2.13~2.27 kPa ;vcfilm)
fem™ 1647.9;8,(300 MHz,CDCl;),0.8(9H,3-CH;), 1.2
(18H,-CH,-),2.2(2H,-CH,-C0-),3.2(4H,-CH,-N-CH,-);
Found (%):C 75.51,H 12.74,N 5.44 Caled.(%) for
CHNO:C 75.29,H 12.94 N 5.49,

N, N-"" 3 B B (DEOA) (B P2 3R 74%) , IR ¥
AR B, b.p.124~125 °C/2.13~2.27 kPa ;vcffilm)
fem ™ 1 645.2:5, (300 MHz,CDCL,),0.78 (3H,-C-C-
CH,),1.18(16H,-CH,-,-N(-C-CH,),),2.2(2H ,-CH,-CO-
),3.24 (4H,-CH,-N-CH,-);Found (% ):C 72.51,H
12.44 N 6.98,Calcd. (%) for C,,HxNO:C 72.36,H
12.56,N 7.04,
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Elemental analysis result of extracted species

Elemental Analysis(Caled.) / %

Extracted species Molecular formula

H N
UOLNO,),(DBDOA), CoHeaN,0,U 47.13(47.24) 8.28(8.07) 5.45(5.51)
UOLNO,),(DBDEA), CagHaN,0,0U 45.08(45.00) 7.77(1.71) 5.75(5.83)
UO,(NO,),(DBOA), CooHN,0,U 42.63(42.48) 7.21(7.30) 6.13(6.19)
UOLNO,),(DEDOA), CoHN0,U 42.47(42.48) 7.35(7.30) 6.25(6.19)
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Fig.1 Infrared spectra of DBDOA (a) and extracted
species (b)
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R: long chain alkyl, Y: corresponding substituted amine group
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Fig.2 Suggested structure of the extracted species
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Table 2 Absorption bands of carbonyl groups of extractants and extracted species

Extractant DEOA DBOA DEDEA DBDEA DEDOA DBDOA DODOA DEODA DBODA
Vo in extractant / cm™ 164515 16479 1 647.1 1 649.44 1 648.4 1 650.2 1650.51 1 650.1 1 650.38
Ve in extracted species / em™ 157326 1573.84 157335 157249 1573.5 157254 157236 1573.84 1573.16
Avey / em™ 71.89 74.06 73.65 76.95 74.9 77.66 78.15 76.26 77.22
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55 LIRS A ARE T Ry 7 88 700 B AN [7) 45 A 1 e 2 B UGVD 7Y
P BB AH — 251617 3 B AL ORI AN A8 A 1 5 50 437 7]
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Table 3 Absorption bands of carbonyl groups of extractants in toluene

Extractant DEOA DBOA DEDEA DBDEA DEDOA DBDOA DODOA DEODA DBODA
Veo | em™ 1 649.98 1 650.05 1 649.98 1 649.84 1 650.11 1 649.79 1 650.01 1 649.95 1 650.02

2.3 'H NMR #1 “C NMR

K 3 S A B DBDEA 14 & % UO,(NO,), - @
2DBDEA ) '"H MR, AIULE M, 5HFEIZ N H T
FHIZE A H L T Ak 2 i B X 1 R # oy, W1

VE C 5T B PR, 2 4 N IRAT I o I
CHL- B (ne ) B I 52 = T W, o PR 3 7T LU st e e
Il:l:ll ,ﬁﬁﬁiﬁ%%ﬁﬁ)ﬁy}jj"j 1 /I\gim%’%%%mﬂ: C-N 180 160 140 120 l()()ppmx() 60 40 20 0

B 52 BH e e 3 i 2 A N OBUIR T 2R B9 a-CH- A 55

(b)

P08 s Al S v 22 0N K BRI 2 A =g

B Eh oy, T ARG YIRS 2 B 43 2488 B2 RURS & J'LMJ L
FBOA LR, AR IER A2 B 17 15 i Mwm Vit
A s, v HE 2 Fo A P15 52 i T 2, 180 160 140 | 120 100 80 . 60 . 40 | 20 0

ppm

&l 4 ZEHGR DBDEA(a)FIZE4 ¥ UOANOs),- 2DBDEA(b)
) 5C NMR
Fig4 “C NMR of DBDEA (a) and UO,NO,),-2DBDEA (b)

A WS P FE ik Ak 2= 60 B8 B 172.637 ppm % ]
179.472 ppm, B2 L 7 5 UVDS s (645 C Ji+
HF % — PR, BTSN p-m 24
S0 4030 20 10 00 RONE N 5 L — 2 1) B B B | 3 T 5 ) )

x4 ERESUHEARERTA 'HNMR L ZEMELB
Table 4 'H NMR of ligands and the corresponding

/— complexes
d / ppm

(b)

Ligand Proton A8 / ppm
Complex Ligand

DEDOA N-CH,- 3.734 3.331 0.403
— = 0=C-CH,- 2.760 2.294 0.466
: : , : : , -CHyCH,-  1.166 1261 -0.095

5.0 4.0 3.0 2.0 1.0 0.0

ppm DODOA N-CH,- 3.525 3219 0.35
3 ZEHUHA DBDEA %4419 'H NMR 0=C-CHr  2.759 2.282 0.346
Fig3 ' HNMR of DBDEA (a) and UO,(NO,),- 2DBDEA (b) -CH-CHr 1182 1269 -0.097
N N DBDOA N-CH,- 3.578 3.228 035
X N | ) )
Pl 4 % U] DBDEA FlZ & ) UO,(NO,), Ol 2602 2956 0346
bo13 o R 91 255 Hy X1 3 i
2DBDEA E/J C NMRQ *EEIEX@( XTZEETX}IIJEEEMH —CHz-CHg- 1.165 1.262 ~0.097
s
AN DBDEA N-CH,- 3.670 2.226 0.446
(I)I 0=C-CHy  2.831 2.288 0.543
d b
CH3CH2(CH2)sCH2CH2C === N = CH:2CH>CH>CHj3 -CH,-CH,- 1.158 1.272 -0.114
a
l DBOA N-CH,- 3.675 3.228 0.447
CH2CH-CH-CHs5

c 0=C-CHy 2820 2.347 0473

8 (ppm):a:172.637;:47.828 ;¢:45.687;d:33.205 CHACH- 1154 1296 0142
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Table 5 “C NMR of ligands and the corresponding

complexes
Ligand Carbon ¢/ ppm A8 / ppm
number Complex Ligand

DEDOA a 178.892 172.081 6.811
b 33.659 33.064 0.595
c 42.533 40.007 2.515
d 43.985 41.948 2.037

DODOA a 179.503 172.403 7.1
b 33.932 33.098 0.834
¢ 48.480 45.847 2.633
d 49.861 47981 2.081

DBDOA a 179.440 172.597 6.843
b 33.943 33.203 0.74
c 48.223 45.705 2.518
d 49.726 47.826 2.1

DBDEA a 179.472 172.632 6.84
b 33.881 33.205 0.676
c 48.223 45.687 2.536
d 49.708 47.828 1.88

DBOA a 179.431 172.585 6.846
b 33.986 33.140 0.846
¢ 48.307 45.652 2.655
d 49.784 47.787 1.997
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