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Synergistic extraction of Nd** and Sm*" from sulfuric acid medium
with D,EHPA-HEHEHP in kerosine
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Abstract: The mechanism and characteristics about synergistic extraction of Nd*" and Sm®" by D,EHPA and HEHEHP
from sulfuric acid medium were studied through the methods of slope, constant molecule and saturation extraction. The
extraction equilibrium constants, enthalpy change and entropy change of the reaction were also calculated. The results
show that the compositions of the extracted compound are identified as Nd-(HA,),-HL, and Sm- (HA;),HL,, the
synergistic extractive effects are found, the extraction is an exothermic process. Consequently, the extraction and
separation effect for rare earth can be improved with synergistic mixture of D,EHPA and HEHEHP.
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Table 1 Synergistic enhancement coefficient (R) of Sm*" in

different pH values

pH o

Xpso7=0.2  Xpso=0.4  Xps7=0.6  Xps0;=0.8
1.0 1.07 1.08 1.23 121
1.2 1.10 1.30 1.64 1.60
1.4 1.13 1.57 2.17 1.97
1.6 1.17 1.89 2.86 2.30
1.8 1.20 2.23 3.70 2.57

T2 Pso ILELHIRS Na* HhE R EL R (050
Table 2 Synergistic enhancement coefficient (R) of Nd** in

different pH values

pH a

Xpso7=0.2  Xpso=0.4  Xps7=0.6  Xps0;=0.8
1.0 1.00 1.01 1.13 1.08
12 1.09 1.06 1.31 1.10
1.4 1.20 1.19 1.66 1.19
1.6 1.35 1.36 2.07 1.73
1.8 1.55 1.53 2.56 2.23
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Fig.1 Acidity effect on distribution of Sm*"
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Fig.2 Acidity effect on distribution of Nd**
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Fig.3 Relationship between 1g D,—3pH and 1g [Py4]
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Table 3 Results of saturated extraction of Sm*>™ with P57(0.2

mmol) and P,y,4(0.4 mmol)

(A HEYRUBAS(A SE TS B, thk 5 W51, Nd*
F S’ B N AR AL R AR E) hy SfEL, R IZ AL
RN RS, B AR N (R AR A A2 11
HRHERT Sm’'

%‘% 4 Pyy ’7 Pso7 ’E‘Mﬂﬁﬂl Nd”ﬂ’\]i%é*%
Table 4 Results of saturated extraction of Nd** with P507(0.2

mmol) and P,(4(0.4 mmol)

Number of Nd*" in each Nd&** totally
extraction number/mmol extracted/mmol
1 0.070 4 0.070 4
2 0.044 7 0.1150
3 0.028 1 0.1430
4 0.020 7 0.164 0
5 0.0190 0.1830
6 0.009 1 0.1920
7 0.005 8 0.198 0
8 0.000 0 0.198 0

5 FREE T Psoy Fl Py PIAE Nd™ i Sm™ 191 2% 2%
Table 5 Thermodynamic parameters of Nd** and Sm**

extraction with Pso; and P,y at different temperatures

Number of Sm*" in each Sm*" totally
extraction number/mmol extracted/mmol
1 0.088 6 0.088 6
2 0.047 6 0.136 0
3 0.033 1 0.169 0
4 0.012 4 0.1810
5 0.0103 0.1910
6 0.007 5 0.198 0
7 0.005 4 0.204 0
8 0.000 0 0.204 0

Parameter ~ Temperature/K Nd** Sm**
298 —0.590 —0.201
303 —0.606 —0.205
g K 308 —0.621 -0.212
313 —0.634 —0.223
318 —0.651 —0.238
AH® / (kI'mol ™) ~5.44 -3.32
A58/ (I'mol K™ -29.5 -14.9
-0.1
-0.3F
2 *— Sm
< =— Nd
=
=051
_07 1 L
3.1 32 33 34

T-1/10-3 K-
5 AP B F AR
Fig.5  Relationships between equilibrium constant and

temperature
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