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K12 frzm ol 3 FhZERGRI A BE LR E 1% (400 MHz,
CDCl3), N,N,N/N'-PU T 5:-3- 50 3 ok e 11 4 Bl e b
79 6=0.83X 10 °~0.88X 10 ° (12H, t, —CHj3), o= 1.20 X
10°~1.26X10° (8H, m, —CH,—), 0=1.43X10"°~
1.46X10°° (8H, m, —N—C—CH,—), 0=3.22X10°~

3.26X107° (8H, tt, —N—CH,—), 0=4.25X107° (4H, s,
—CH,—O0—CH,—). N,N,N/,N'-J§ & %E-3- 450 % — ki
() 1% B b N 0=0.83X107°~0.88X10°° (12H, t, —
CH;), 6=1.20X10°~1.26X10° (8H, m, —CH,—), J=
1.43X10°~1.46X10°° (8H, m, —N—C—CH,—), J=
3.22X107°~326X10° (8H, tt, —N—CH,—), o=
425%X10°X10° 4H, s, —CH,—O—CH,—).
N,N,NYN'- DY = 2 -3- 4 1l — I8t iz () 3 B g i o o=
0.83X107°~0.88X10°° (12H, t, —CHs), 0=1.20X 10 °~
1.26X10°° (40H, m, —CH,—), d=1.43X 10 °~1.46X10°°
(8H, m, —N—C—CH,—), 0=3.22X10°~ 3.26X10°°
(8H, tt, —N—CH,—), 0=4.25X10"° (4H, s, —CH,—
0—CH,—).
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Fig.1 Chemical structures(a) and IR spectra(b) of extractants
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Fig.2 'H-NMR spectra of extractants: (a) C3; (b) C2; (c) C1
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I 4 BT, (NH,),SO, WA T NH,Cl1 Al
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Fig. 3 Effects of seven diluents on extraction of rare earth
ions by N,N,N,N'-tetrabutyl-3-oxy-glutaramide(a), N,N,N’,N'-
tetrahexyl-3-oxy-glutaramide(b) and N,N,N’,N’-tetraoctane-3-

oxy-glutaramide(c) three extractants in NH4Cl solution

Y B 1A Gd BT RIAEL.

H B 5(c)Rl %01, £ NHNOs W, BLNN,N',N'-
VY =7 3-SR BRI E N AR EUH], DA LTR SR MR
A, b La MIAEEUCR A, N 88%; XY BT HIAEEL
F I 1(98%): X Gd B T HIZE LR RIS 3 88%LA |

100
(@)
VALa
80 LY
B Gd
=
ﬁé 60
=}
.S
S 40
=
[8a)]
20 |
0 Mﬂ

Xl X2 X3 X4 X5 X6 X7

Diluent No.
100
(b) 7 1La
LY
80 |- Bl Gd
RS
ﬂéj 60 -
[=]
S
9 40t
=
m

X1 X2 X3 X4 X5 X6 X7

Diluent No.
100
© 77La
C 1Y
80 + Bl Gd
RS
§ 60 -
=}
S
S 40t
=
[8a)]

Diluent No.

4 7 FPFRREFIAE(NH,),S O, VA R 5 3 i 75 A% B RS +
BT 5

Fig. 4 Effects of seven diluents on extraction of rare earth

ions by N,N,N,N'- tetrabutyl-3-oxy-glutaramide(a), N,N,N’,N'-
tetrahexyl-3-oxy-glutaramide(b) and N,N,N’,N’-tetraoctane-3-

oxy-glutaramide(c) three extractants in (NH,),SO4 solution
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NH4CI FI NH,NO; 7 H A HU) R 52 0 26 HOW: 1 85 1

G, AEEURIR B LA LA A KAR AR AR LU R OR
Fi LB FIEA Lay Y. Gd 51 NRF, FkEslig A IE
Fl—1EEEE (AR 7:3), REEG2 58 C1. C2 Al
C3.

B 6 I, NH,CUEWH, TERTH LA UK
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TR I 3 MM LB iR, IR
FEAIRIE N, S5E IE BE /058, AR SEge vk A
(1) =P BRSO JE TAER . b, fE 6(a)nT A1,
NONONN-PY T 6634 e A E R AR, La BS 1
ZEICRINLE 20% LT, MY &7 Gd & FEMLE
N 46 I, FEHCRILEIR K 96% I L F1EE, Wuk#E
AN 4:6. HE 6(b) AT &1, N,NN/N'-JI 2 3E-3-
AR A N ZERGR], FHER 5:5 B AEHURIA B 5
K, La B FHIEREN 29%, Y BTN 91%,Gd &1
9 92%. B 6(c)H1, NN,N',N'-PU 3 FE-3-580 % — i
PE ARG, AHEGA 5:5 RHARIHRK, La B FHIAEEL
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5:5 B ELAE N NONONON'- PO O 3 -3- 4508 — Ik fi A
N,NGNYN- P = -3 4 3 T e F1 e EE R S A4
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Fig. 5 Effects of seven diluents on extraction of rare earth
ions by N,N,N,N'- tetrabutyl-3-oxy-glutaramide(a), N,N,N',N'-
tetrahexyl-3-oxy-glutaramide(b) and N,N,N’,N’-tetraoctane-3-

oxy-glutaramide(c) three extractants in NH;NOj; solution

ALET, NONONYN-DU T 283480 R AR 9 2R B,

Xf La BT Y BSFRIZEEELAAMILA 4:6 BIAFH]
92%, X Gd BT MIZEREIEE] 97%. HARLELHE KA
b, ZEHERJLFAZL. HE 7(b) A %1, NNNN-PUE
B3-SR R AR NEERGR], X La BS R Y BS T
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AR, EEhE-EFREARLE 7:3)M =& B EfE R
i B 77038 & NONONN'- PO T 36 232 55 % = k% AE
NH,NO; B # LB I ZEE: B %2 7 Ak
FEAIXT NNNON'-DY OR3-S e fl NN, N, N'-
DY S J-3- 525 Ik /E NHNO; YA P 0 RE U B
Wi/, HREHUARARAE 90%LA b
2) {EIEFEhi—1EFRE(AFRLL 7:3) 1 ARREFIN,

NONONN-PU T 263503 B G EAR LA 4:6 B AR
MTF#HE PRI /£ NHCL %%+, N,N,N',N'-
VY L 3E-3-480R B LR NONONY,NY- Y 37 J-3 42 1 — ik
JEAEREE R 5:5 B il T 18 7 A EL . NH4NO;
R, NONONYN-PY 23632420 % R A% AT NN, N N'-
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Effects of diluents on extraction of rare earth by
3-oxoglutaramide extractants

MA Chen', XU Yuan-lai', MA Chi-yuan', ZHOU Fang', WANG Fen" %, CHI Ru-an'

(1. Key Laboratory for Green Chemical Process of Ministry of Education, School of Chemical Engineering and Pharmacy,
Wuhan Institute of Technology, Wuhan 430074, China;
2. School of Chemistry and Chemical Engineering, Sichuan University of Arts and Science, Dazhou 635000, China)

Abstract: Three kinds of 3-oxa-glutaramide extractants, N,N,N',N'-tetrabutyl-3-oxy-glutaramide, N,N,N’,N’-tetrahexyl-
3-oxy-glutaramide, N,N,N’,N’-tetraoctane-3-oxy-glutaramide, were synthesized and characterized. The influences of
extractant concentration and different diluents on the extraction behavior of rare earth ions with three kinds of
3-oxa-glutaramide extractants were investigated in three ammonium salt solution of NH,4Cl, (NH,4),SO, and NH4NOs.
The results screen out suitable diluents and provide support for optimal extraction process. The extraction efficiency of
N,N,N',N'-tetrabutyl-3-oxy-glutaramide is the best when octane-octanol (volume ratio of 7:3) is used as diluent in NH,Cl
system. And the single-stage extractants for Y and Gd are 89% and 91%. And extraction efficiency increases with
increasing the extractant concentration. The extraction rates of Y and Gd reach the maximum and almost no change under
the phase ratio of 4:6. Different diluents have weak effect on the extraction efficiency in the system of (NH,),SO,4 and
NH4NO;.
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