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Abstract

Solvent extraction experiments have been performed to separate Gd and Nd from chloride solution with PC88A and sapon-
ified PC8BA. In the experimental ranges conducted in this study, the extraction percentage of Gd was higher than that of Nd.
Use of 40% saponified PC88A increased the distribution coefficients of Gd and Nd. A chemical model was developed to predict
the distribution coefficients of the two metals from the initial extraction conditions. The measured distribution coefficients of Gd
and Nd with PC88A and saponified PC88A agreed well with those calculated in this study.
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Fig. 1. Effect of equilibrium pH on the distribution coeffcient
of Gd from the mixed chloride solution of Gd and Nd
with 1.0M PC88A.
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Fig. 2. Effect of equilibrium pH on the distribution coeffcient
of Nd from the mixed chloride solution of Gd and Nd
with 1.0OM PC88A.
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Fig. 3. Effect of equilibrium pH on the distribution coeffi-
cients of Gd and Nd from the mixed chloride solution
with 2.0M PC88A.

J. of Korean Inst. Resources Recycling Vol. 17, No. 1, 2008

51, HWE pHOl WE Gasl Nd¢] EwiAl+E Fig
30 VYERTE Gdot Naol w=rt 72t 02M9] E3E
Holld Ndo| EujAlS AlQsid =32 ¥y pHol
ulg} Gdob Ndo 2ejAlS7t dAs 71e7lg Frlet
Fol=

3.2. HI*=8} PC88A Ol 28t Gd 2t Nd2o| 2alFE

Gd®+ Nd9 =7} 22t 0.05Me Eg8de) 27)

5 HIATIY 40% H)FEE 0.5MS] PCR8AE
2433 49E Fig. 49 depdch 39 27] pH
0.86%14 1.917}01] HSlolA Gde] EHlAG7E Ndo
EujAleRT 30, B3 pHY| ol GdF Ndo| i
A7t AR ez ke AL Fig 4904 & 5 %
o} =3 27 pHREol 0.86, 134, 1911 729 HE
pHE L1L, 169, 1938 7tz Uetith o] 231 E
PC8BAE F&3+ 7359t 22 M3} PCSBAE F&A ]
2 AF%?J_@H HY pH/t Aedte Tt de A
S & & Sirt ol9}h o] HFE FEAR
3 pHA W3 th2-ol vlR3} pCsgAdl 93 FEit
23} HIFEIPC88AY] BRlnE oj8dte] MAWE &
A},

zx/\] 2]

16L  [PCSBAJI=05M
o Gd
A Nd

0.8 -

04 |-

log D

0.0 -

04|

0.8 |-

" 1 R 1 . I R |
1.0 1.2 14 1.6 1.8 20

eq. pH

Fig. 4. Effect of equilibrium pH on the distribution coef-
ficients of Gd and Nd with 40% saponified PC88A.
([GACL;]'=0.05 M, [NdCL]'=0.05 M)
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Fig. 5. Effect of equilibrium pH on the distribution coefficients
of Gd and Nd with 40% saponified PC88A. ([GdCl,]"
=0.1 M, [NdCLJ'=0.1 M)
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Table 1. Complex formation reactions and the corresponding
equilibrium constants at 25°C.

Chemical reaction Equilibrium constant
H* + OH = H,0 log K = 14.00
Gd* + CI' = GdCI* log K = —0.22
Gd* + OH = GdOH* log K = 6.17
Gd* + 20H = Gd(OH)," log K = 12,57
Nd* + CI” = NdCI>* log K = -2.08
Nd* + OH™ = NdOH>* log K = 5.82
Nd* + 20H" = Nd(OH),* log K = 1272
Nd&* + 30H™ = Nd(OH);° log K = 18.62
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Table 2. Measured and calculated data for the separation of Gd and Nd with PCSSA.
Initial condition Measured values Calculated values
N [Gd]f [NdI" | [PCSSAT | pH' | logDgq logDyyq PHeq [HCI! logDgq logDyg | pH,,
1 0.05 0.05 0.5 0.81 -0.77 -1.45 0.62 0.219 —0.30 -1.12 0.70
2 0.05 0.05 0.5 0.94 —0.36 -1.36 0.76 0.164 -0.21 -0.98 0.75
3 0.05 0.05 0.5 1.94 0.30 -1.09 1.08 0.0168 033 —0.75 0.90
4 0.05 0.05 05 2.35 0.31 -1.02 1.09 0.0066 0.39 -0.71 0.95
5 0.05 0.05 1.0 0.94 0.06 -1.18 0.74 0.164 0.21 -0.73 0.67
6 0.05 0.05 1.0 1.39 0.66 -0.78 0.89 0.0593 0.32 —0.59 072
7 0.05 0.05 1.0 1.94 0.80 —0.64 094 0.0168 0.63 —0.41 0.82
8 0.05 0.05 1.0 2.35 0.81 —0.61 0.99 0.0066 0.87 -0.21 0.83
9 0.1 0.1 1.0 0.82 -0.12 -1.17 0.79 0212 -0.14 -1.25 0.59
10 0.1 0.1 1.0 1.05 0.09 -1.15 0.83 0.128 0.00 -1.14 0.61
11 0.1 0.1 1.0 1.46 0.13 —0.97 0.84 0.0505 0.09 -0.79 0.73
12 0.1 0.1 1.0 1.80 0.14 -0.96 0.85 0.0232 0.15 -0.73 0.74
13 0.1 0.1 1.0 212 0.15 -0.90 0.86 0.0112 0.39 -0.70 0.75
14 0.1 0.1 20 0.82 0.25 -0.91 0.70 0212 031 -0.99 0.50
15 0.1 0.1 2.0 1.05 0.53 -0.79 0.73 0.128 0.44 -0.73 0.56
16 0.1 0.1 2.0 1.46 0.55 —0.76 0.75 0.0505 0.54 -0.65 0.60
17 0.1 0.1 2.0 1.80 0.56 -0.75 0.76 0.0232 0.59 -0.54 0.63
18 0.1 0.1 20 212 0.57 -0.74 0.77 0.0112 0.60 -0.51 0.64
19 0.2 0.2 1.0 0.55 —0.54 -1.03 0.49 0.344 —0.83 -1.75 0.45
20 0.2 02 1.0 0.89 -0.38 -0.98 0.54 0.165 -0.44 -1.49 0.53
21 02 0.2 1.0 1.16 -0.26 -0.91 0.56 0.0907 -0.33 -1.29 0.57
22 02 0.2 1.0 1.66 -0.17 —0.85 0.57 0.0292 -0.30 -1.18 0.59
23 0.2 0.2 20 0.55 -042 —0.84 0.38 0.344 -0.50 -1.52 0.36
24 0.2 0.2 20 0.89 -0.04 -0.83 0.44 0.165 -0.22 -1.28 046
25 0.2 0.2 2.0 1.16 0.03 —0.81 0.46 0.0907 -0.11 -1.20 0.49
26 0.2 0.2 2.0 1.66 0.07 -0.79 0.47 0.0292 —0.03 -1.05 055

Standard deviation of Gd = 0.029
Standard deviation of Nd = 0.11
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Table 3. Measured and calculated data for the separation of Nd and Gd with saponified PC88A.

Initial condition Measured values Calculated values
N [Gd]' [Nd|' | [PC88A]' | pH! logDgq logDyy pH,, [HCI! logDgq logDyg | pHe
1 0.05 0.05 0.5 0.86 0.34 -1.30 111 0.197 0.71 -0.37 0.78
2 0.05 0.05 0.5 134 1.42 025 169 | 0.0665 1.02 -0.12 1.01
3 0.05 0.05 0.5 1.91 1.69 0.07 193 | 0.0180 1.19 0.03 1.12
4 0.1 0.1 0.5 0.68 -0.33 -1.18 0.88 0.288 0.06 -1.03 0.63
5 0.1 0.1 0.5 091 0.15 -1.08 1.11 0.174 0.18 -0.94 0.77
6 0.1 0.1 0.5 1.32 0.37 -1.06 145 | 0.0695 0.33 -0.81 0.94
7 0.1 0.1 0.5 1.61 0.37 —0.88 156 | 0.0359 0.39 -0.76 1.00
8 0.1 0.1 0.5 2.01 0.37 —-0.87 158 | 00144 043 -0.72 1.04
9 0.1 0.1 1.0 0.68 0.52 -0.94 1.01 0.288 0.68 ~0.42 0.59
10 0.1 0.1 1.0 0.91 1.27 -0.31 131 0.174 0.82 -0.32 0.72
11 0.1 0.1 1.0 1.32 1.59 —0.06 158 | 0.0695 0.10 -0.18 0.85
12 0.1 0.1 1.0 1.61 1.59 —-0.01 166 | 0.0359 1.06 -0.12 0.89
13 0.1 0.1 1.0 2.01 1.65 0.06 168 | 0.0144 111 —0.09 0.92

Standard deviation of Gd=0.14
Standard deviation of Nd=0.10
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Fig. 7. Comparison of the distribution coefficients of Gd and
Nd between measured and calculated in the solvent
extraction with saponified PC8SA.
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