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Single-crystal structure determination: 

The single-crystal X-ray diffraction data of FJI-H30 and FJI-H30-Hg were collected on a SuperNova diffractometer 

using Cu Kα radiation (λ = 1.54184 Å) at 100 K. The obtained data were processed with OLEX-2 software.1 The 

structure were solved with the ShelXT structure solution program using Intrinsic Phasing method and refined with the 

ShelXL refinement package using Least Squares minimisation technique.2 The detailed crystallographic data and 

structural refinement parameters are presented in Table S1.

Supporting figures and tables 

Figure S1. The asymmetric unit of FJI-H30.

Figure S2. (a) The coordination environments of Co(II). (b) The linking mode of TPMA ligands in FJI-H30.
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Figure S3 (a) N2 adsorption isotherm of FJI-H30 at 77 K. (b) CO2 adsorption isotherms of FJI-H30 and FJI-H30-Hg 

at 195 K.

Figure S4. The SEM images of (a) FJI-H30 and (b) FJI-H30 treated after temperature-dependent PXRD tests from 30 

to 150 ℃.

Figure S5. (a) The TG curve for FJI-H30. (b) DSC curve for FJI-H30. (c) The PXRD pattern of FJI-H30 at 180 °C.
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Figure S6. (a) The equilibrium adsorption data fitted by Langmuir adsorption model. (b) The equilibrium adsorption 

data fitted by Freundlich adsorption model.

Figure S7. The pseudo-first-order kinetic plot for Hg(II) adsorption of FJI-H30.
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Figure S8. UV–Vis absorption spectra of the adsorption process of Hg(II) ions on FJI-30 in HgCl2 aqueous solution 

with pH = 5, 7 and 9.

Figure S9. The SEM images of (a) FJI-H30 and (b) FJI-H30-Hg.
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Figure S10. The HAADF-STEM images and corresponding elemental mapping of (a) FJI-H30 and (b) FJI-H30-Hg.
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Figure S11. High-resolution XPS spectra for (a) C 1s, (b) N 1s, (c) Co 2p and (d) Hg 4f of FJI-H30 and FJI-H30-Hg.

Figure S12. The asymmetric unit of FJI-H30-Hg.
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Figure S13. The electron density map of FJI-H30-Hg.

Figure S14. Contrast of the ligand conformation. The assymetric units of (a) FJI-H30 and (b) FJI-H30-Hg. The angles 

of the abbreviated flexible linkage in (c) FJI-H30 and (d) FJI-H30-Hg. The angles of the abbreviated ligands were 

measured by setting the tertiary amine nitrogen atoms as angular vertexes, and the linear connection between tertiary 

amine nitrogen atoms and pyridine nitrogen atoms as the two sides of these angles. Only the angles along c axis (θ2, θ3 

and θ6), marked with red, all enlarge from FJI-H30 to FJI-H30-Hg, which corresponding to the expansion along c axis 

of pore A.
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Table S1. Crystal data and structure refinement for FJI-H30 and FJI-H30-Hg.

Compound reference FJI-H30 FJI-H30-Hg-framework

Chemical formula C78H72Co3N22S6 C78H72Co3N22S6

Formula weight 1686.72 1686.72

Temperature (K) 100.0(5) 100(1)

Crystal system monoclinic monoclinic

Space group I2/a I2/a

a / Å 15.7038(5) 15.6580(2)

b / Å 18.1035(8) 17.9736(2)

c / Å 34.5205(11) 34.6649(4)

α / ° 90 90

β / ° 96.857(3) 96.3780(10)

γ / ° 90 90

Volume / Å3 9743.8(6) 9695.4(2)

Z 4 4

D / g cm-3 1.150 1.156

μ / mm-1 5.537 3.773

F (000) 3484.0 3484.0

Rint 0.0674 0.0376

Goodness-of-fit on F2 1.046 1.057

R1 / ωR2 [I > 2σ (I)] 0.0721 / 0.1987 0.0383 / 0.1046

R1 / ωR2 [all data] 0.0844 / 0.2132 0.0455 / 0.1084

CCDC number 2008378 2018724
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Table S2. The contents of C, H, N elements in FJI-H30 and FJI-H30-Hg obtained from the theoretical calculation of 

molecular formulas and experimental tests by elemental analysis.

FJI-H30 FJI-H30-Hg
Contents

(%)
Cal. Exp. Cal. Exp.

C 55.49 55.16 28.23 28.49

H 4.27 4.48 2.17 2.14

N 18.26 17.83 9.29 9.25

Table S3. Adsorption isotherm parameters for Hg(II) adsorption on FJI-H30.

Langmuir adsorption isotherm Freundlich adsorption isotherm
Sample qm, exp

qm,cal KL R2 KF n R2

FJI-H30 705 813 0.0066 0.9652 38.3928 0.4408 0.8873

Table S4. Kinetic parameters for Hg(II) adsorption on FJI-H30.

Pseudo-first-order models Pseudo-second-order models
Sample qe, exp

k1 qe, cal R2 k2 qe, cal R2

FJI-H30 9.9395 0.5040 10.2677 0.9381 0.5040 9. 9582 >0.9999
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Table S5. Summary of Hg(II) adsorption capacity in recently reported MOF absorbents.

Absorbents Adsorption sites Hg(II) adsorption capacity (mg g-1) Ref

FJI-H30 thiocyanate 705 This work

FJI-H12 thiocyanate 439.8 3

TMU-40 free nitrogen 269 4

Zr-MSA thiol 734 5

Bio-MOF methionine 666 6

Cys-UiO-66 thiol 350.14 7

LMOF-263 sulfone 380 8

SH-MIL-68(In) thiol 450 9

UiO-66DMTD thiol 670.5 10

Zr-DMBD thiol 171.5 11

Zr-DMBD thiol 197 12

Zr-M1 thioether 275 13

Zr-L4 thioether 322 14

ZrOMTP thiol 403 15

TMU-31 urea 476.19 16

CoCNSP thiocyanate 716 17

NENU-401 thioether 600 18
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Table S6. Contrast of the Hg(II) adsorption capacity for FJI-H30 and recently reported COF absorbents.

Absorbents Adsorption sites Hg(II) adsorption capacity (mg g-1) Ref

FJI-H30 thiocyanate 705 This work

COF-LZU8 thioether 236 19

COF-S-SH thiol 588.2 20

TAPB-BMTTPA-COF thioether 734 21

COF-S-SH thiol 1350 22
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