
1

Electronic Supplementary Information

Membrane adsorber containing new Sm(III)–organic 
framework for dye removal

Li-Wei Lee,ab Szu-Ying Pao,b Abhishek Pathak,a Dun-Yen Kang*b and Kuang-Lieh 
Lu*a

aInstitute of Chemistry, Academia Sinica, Taipei 11529, Taiwan
bDepartment of Chemical Engineering, National Taiwan University, Taipei 10617, 
Taiwan 

Electronic Supplementary Material (ESI) for Environmental Science: Nano.
This journal is © The Royal Society of Chemistry 2019



2

Sm(NO3)3·6H2O +
50 °C

btc

O

OH

O

OH

O

OH

O

OH

{[Sm2(btc)(H2btc)(H2O)4].4H2O}n
SmBTC

H2O

Scheme S1 Reaction pathway of synthesis of SmBTC. 
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Fig. S1 Coordination environments of SmIII ion in SmBTC (symmetry code: (B) –x + 
1, –y + 1, –z + 2; (C) –x, y + 1, –z + 2; (D) –x + 1, –y + 2, –z + 1; (E) –x + 2, –y + 2, 
–z + 1; (H) x + 1, y, z; (G) x, y, z – 1).
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Fig. S2 Coordination modes of btc ligand in SmBTC.
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Fig. S3 Thermogravimetric analysis (TGA) and derivative thermogravimetry (DTG) 
curves of the as-synthesized SmBTC.
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Fig. S4 N2 adsorption isotherms at 77 K of as-synthesized SmBTC (circle) and SmBTC 
following three adsorption-desorption cycles (square).
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Fig. S5 SEM images of SmBTC synthesized in (a) homogeneous and (b) heterogeneous 
reactions.
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Fig. S6 Photographs of (a) as-synthesized SmBTC powder, (b) SmBTC powder after 
adsorption of RB, and SmBTC powder following three adsorption-desorption cycles.
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Fig. S7 3D structure of Rose Bengal.
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Fig. S8 Proposed interaction between SmBTC and Rose Bengal.
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Fig. S9 3D structure of Rhodamine B.
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Fig. S10 (a) The adsorption uptake (qe) of Rose Bengal and Rhodamine B after sorption 
tests with initial concentration of 500 ppm. (b) Summary of RhB adsorption capacity 
of various adsorbents.1,2
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Fig. S11 The results of the water contact angle measurements for (a) Nylon, (b) PES, 
and (c) PTFE substrate.
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Fig. S12 Top-view SEM images of (a) Nylon, (b) bare PES, and (c) PTFE substrate.
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Fig. S13 Side-view SEM images of SmBTC membrane adsorbers with (a) Nylon, (b) 
PES, and (c) PTFE substrates.
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Table S1. Crystallographic data of SmBTC obtained from single-crystal diffraction
Compound SmBTC
Empirical formula C40H8O45Sm4

Formula weight 1809.86
Crystal system Triclinic
Space group P1

a, Å 7.3501(9)
b, Å 13.554(2)
c, Å 13.9104(19)
α, deg 79.271(4)
β, deg 89.105(4)
γ, deg 89.582(4)
V, Å3 1361.3(3)
Z 1
Dcalcd, g/cm3 2.208
μ, mm−1 4.373
F(000) 856
Reflections collected 32844
Rint 0.0752
GOF 1.164
R1

a (I > 2 (I)) 0.1071
wR2

b (I > 2 (I)) 0.1224
R1

a (all data) 0.2866
wR2

b (all data) 0.2969
aR1 = (FO−FC)/FO, bwR = [[w(FO

2−FC
2)2 ]/[w(FO

2)2]]1/2
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