Electronic Supplementary Material (ESI) for Inorganic Chemistry Frontiers.
This journal is © the Partner Organisations 2019

Electronic Supporting Information (ESI)

Hollow cobalt sulfide for highly efficient uranium adsorption from aqueous
solution

Weixin Dou?, Weiting Yang®*, Xiaojun Zhao?, Qinhe Pan®"*

8Key Laboratory of Advanced Materials of Tropical Island Resources, Ministry of

Education, School of Science, Hainan University, Haikou 570228, China

bHainan Policy and Industrial Research Institute of Low-Carbon Economy, Hainan

University, Haikou, 570228, China

*Corresponding author: Weiting Yang, E-mail: yangwt@hainu.edu.cn; Qinhe Pan,

E-mail: panginhe@163.com



Table S1 Uranium adsorption onto hollow Co3S4 with 200 mg L™ initial

concentration.
Pseudo-first kinetics model Pseudo-second kinetics model
Ki(min")  ge(mgg') R K> (min™) ge(mgg') R’
0.1118 848.8 0.991 0.0002 905.2 0.943

Table S2 Langmuir and Freundlich Isotherm Parameters for U(VI) onto hollow

Co3Ss4.
Langmuir Freundlich
gm(mgg')  Ki(Lmg') R Kr (mg g n R

863.71 0.0775 0.997 489 6.99 0.0667
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Fig. S1. XRD patterns of the ZIF-67 (a) and the hollow Co3S4 before and after

uranium adsorption and calcined at 300 °C (b)
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Fig. S2. N, adsorption/desorption isotherms and pore size distributions (inset).
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Fig. S3. TGA curve of hollow Co3Sa.
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Fig. S4. (a) PXRD patterns of the hollow Co3S4 at pH from 2 to 9.
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Fig. S5. The pH-dependence of various U(VI) species in aqueous solution (Cuyvr) =

200 mg L.
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Fig. S6. Zeta potentials of hollow Co3S4 as functions of pH.
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Fig. S7. FT-IR spectra of the hollow Co3S4 before and after U(VI) adsorption and

pure uranyl nitrate.



ots Hollow Co3S,@U ——Hollow CoS,@U
Hollow Co,S, - = = Uranyl nitrate iy
3% 24 )
1\ —Hollow Co S, ,1 | U4t
- 1
- Co2p 3 )
S s
8 2
z 2
3 s2 2
£ Cis P =
uaf
T T T T T T T T T T T T T T
1200 1000 800 600 400 200 0 394 392 390 388 386 384 382 380 378 376
Binding Enery (eV) Binding energy (eV)
(@) ()
Co2pinCo,S,@U $2pinCo,S,@U
Co2pypp 4
q S2p,,
Co2pyp ]
sz, ]
- X
3 - ' =
3 K} —_ ~—
2> E S2pinCo,S, =
® @ .
< Co2pinCo,S, € )
- 2
£ &
Co2pyz  Co2pypp
. v r r v . . 166 165 164 16 162 161 160
810 805 800 795 790 785 780 75 Binding energy (eV)

Binding energy (eV)

(©) (@)

Fig. S8. XPS of the hollow CosS4 before and after U(VI) adsorption and pure uranyl

nitrate.



