Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2021

Supporting Information

Study on the extraction of lanthanides by isomeric diglycolamide

extractants: An experimental and theoretical study

Yaoyang Liu,* Chuang Zhao,* Zhibin Liu,* Sheng, Liu,® Yu Zhou,?* Caishan Jiao,* Meng Zhang,* Yang
Gao,** Hui He,*** and Shaowen Zhang®

o Fundamental Science on Nuclear Safety and Simulation Technology Laboratory, College of Nuclear Science and Technology, Harbin
Engineering University, Harbin, Heilongjiang Province, China, 150001.

b-China Institute of Atomic Energy, P. O. Box 275 (126), Beijing, China, 102413.

¢ School of Chemistry and Chemical Engineering, Key Laboratory of Cluster Science of Ministry of Education, Beijing Institute of

Technology, Beijing, China, 100081



D,
-

=

g

T

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
Elements

Fig. S1 The distribution ratios of Ln(lll) with different atomic numbers
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Fig. S2 Effect of nitric acid concentration on the stripping efficiencies

of

La(ll1), Nd(llt), Eulit), Dy(lll), Tm(lll), O:A= 1:1
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Fig. 83 Effect of lanthanides atom number on the stripping efficiency

by nitric acid, O:A =1:1, [HNOg]= 0.001 M

[SmLL]* [HoL%,]*

[SmLIL,)3 [HoLL,]> [LulIL, 3+

Fig. S4 The optimized complex structure of Ln-L'/L", pink-Sm, green-Ho, gray-Lu, cyan-carbon, white-hydrogen, red-oxygen, blue-

nitrogen
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Fig. S5 The energy levels (eV) of the a-spin valence MOs and the corresponding diagrams in the [SmL3]3+ complexes

(isosurface value: 0.02 au).
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Fig. S6 The energy levels (eV) of the a-spin valence MOs and the corresponding diagrams in the [HoL3]** complexes (isosurface

346 ;

(2.18/0/16.05)

value: 0.02 au).
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Fig. S7 The energy levels (eV) of the a-spin valence MOs and the corresponding diagrams in the [LuL;]3* complexes (isosurface

value: 0.02 au).



Table S1 The calculated average MBOs of the M-L complexes (M=La, Sm, Eu, Ho, Lu)

Species M-L? M-L"
M-Oether M-Oamide M-Oamide2 M-Octher  M-Oamidet  M-Oamide2
La 0.113 0.325 0.325 0.112 0.312 0.335
0.2543 0.2530
0.105 0.318 0.318 0.105 0.314 0.320
Sm 0.2472 0.2466
Eu 0.103 0.315 0.315 0.102 0.327 0.299
0.2442 0.2430
Ho 0.094 0.321 0.321 0.093 0.307 0.331
0.2457 0.2435
Ly 0.101 0.316 0.316 0.100 0.303 0.322

0.2443 0.2418




