
Electronic supplementary information for 

Synergistic Nanofibrous Adsorbent for Uranium Extraction from 

Seawater

Bowu Zhang,a,‡,* Xiaojing Guo,a,‡ Siyuan Xie,a,b Xiyan Liu,a Changjian Ling,a Hongjuan Ma,a Ming Yu,a and Jingye 

Lia,*

a CAS Center for Innovation in Advanced Nuclear Energy, Shanghai Institute of Applied Physics, Chinese Academy 

of Sciences, No. 2019 Jialuo Rd., Jiading Dist., Shanghai, 201800, China.

b Patent Examination Cooperation Center of the Patent Office, State Intellectual Property Office of the P. R. China, 

No. 55 Fengchan Rd., Jinshui Dist., Zhengzhou, 450002, China

‡ They are the co-first authors of this work. Correspondence and requests for materials should be addressed to B. 

Zhang (E-mail: zhangbowu@foxmail.com) or J. Li (E-mail: jingyeli@sinap.ac.an)

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2016

mailto:zhangbowu@foxmail.com
mailto:jingyeli@sinap.ac.an


Supplementary Tables

Table S1. Composition of composite mats with different PAO content prepared by electrospinning

PAO content / wt% PVDF content / wt% PAAc content / wt%

PVDF-g-PAAc 0 74.4 25.6

AC-AO-33 33 49.8 17.2

AC-AO-51.9 51.9 35.8 12.3

AC-AO-65.7 65.7 25.5 8.8

AC-AO-89.4 89.4 7.9 2.7

PAO 100 0 0

Table S2. Comparison of different nanofibrous adsorbents prepared by electrospinning

Sample PAO 

content / 

wt%

PAAc content 

/ wt%

Porosity / % Hydrophilicity Uranium uptake / 

mgU g-1 ads

PVDF 0 0 85.6 Very poor 0.1

PVDF-g-PAAc 0 25.6 75.8 Poor 1.19

DF-AO-56.6 56.6 0 69 Good 1.35

AC-AO-51.9 51.9 12.3 64.5 Good 3.17

PAO 100 0 52.7 Excellent 1.85

Table S3. Optimized distances (in Å) between U and axial O atoms and the distances between U and 



ligand atoms (O and N atoms).

Complexes R(U=O(axial)) R(U-O(AO-)) R(U-N(AO-)) R(U-O(AC-))

[UO2(CO3)2(AO)]3- 1.824 2.357 2.453

[UO2(CO3)(AO)2]2- 1.826 2.353 2.447

[UO2(AO)3]- 1.826 2.349 2.441

[UO2(CO3)2(AC)]3- 1.812 2.324

[UO2(CO3)(AC)2]2- 1.802 2.532

[UO2(AC)3]- 1.790 2.496

[UO2(CO3)(AO)(AC)]2- 1.814 2.334 2.423 2.549

[UO2(AO)2(AC)]- 1.816 2.328 2.421 2.531

[UO2(AO)(AC)2]- 1.804 2.302 2.400 2.515



Supplementary Figures

Figure S1. The flow-through adsorption test in lab-scale simulated seawater adsorption system

Figure S2. SEM images of (a) PAO mat, (b) PVDF-g-PAAc mat, and (c) AC-AO-51.9 composite 

mat



a: Uranyl complexes with amidoximate
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b: Uranyl complexes with carboxyl

c: Uranyl complexes with mixed amidoximate/carboxyl
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Figure S3. Optimized structures for uranyl complexes with amidoximate, uranyl complexes with 

carboxyl and uranyl complexes with mixed amidoximate/carboxyl
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