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Scheme S1: Synthesis of 6,6'-(1,4-phenylene)bis(1,3,5-triazine-2,4-diamine).
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Figure S1: 1H NMR of 6,6'-(1,4-phenylene)bis(1,3,5-triazine-2,4-diamine).
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Figure S2: 13C NMR of 6,6'-(1,4-phenylene)bis(1,3,5-triazine-2,4-diamine).

Figure S3: FE-SEM images of Hg adsorbed TTP-1
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Figure S4: TGA profile (a) and PXRD pattern of TTP-1 (b).
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Figure S5: PXRD pattern of TTP-1 after recycling experiment.
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Figure S6: Solid state UV-Vis absorption spectra of TTP-1 before (a) and after (b) Hg capture.

Table S1: Selectivity in the adsorption over TTP-1 using 100:1 metal ion composition

ConcentrationMetal ion

Initial concentration (mg/L) Final concentration (mg/L)

1. Na(I) 112 91

2. Mg(II) 98 76

3. Zn(II) 102 62

4. Co(II) 97 58

5. Hg(II) 1 0.0011

6. Cd(II) 1 0.0013

7. Pb(II) 1 0.0019



2 4 6 8 10
0

20

40

60

80

100

R
em

ov
al

 e
ffi

ci
en

cy

pH value

Figure S7: Hg(II) Removal efficiency of TTP-1 at different pHs.

Methodology

The complex of the ligand with a different number of Hg2+ ions was optimized using Gaussian 

16 suites of the program.1 The ab-initio quantum chemical calculation coupled with atoms in 

molecules (AIM) analysis illustrates noncovalent interactions.1-8 In this study, we have applied 

B3LYP density functional coupled with 6-31+G(d) basis set for C, H, N, and S whereas LanL2DZ 

basis function and effective core potential for the heavy Hg2+ which known to produce a reliable 

result. During optimization, we have employed the frozen core approximation and tight 

convergence criterion. Harmonic frequency calculations were performed to ensure that all the 

structures are at local minima. The stabilization energy for the complexes was calculated based on 

the following equation

 \* MERGEFORMAT (1.1)2Stab Comp LigHg
E E E E   



Where, , , and are zero-point vibrational energy (ZPVE) corrected energies of the CompE 2Hg
E  LigE

complex, the Hg2+, and the ligand.

To evaluate the nature of noncovalent interactions, AIM analysis was performed to generate 

a molecular density map using Atoms in Molecules (AIM) software.3, 9-17 Further, electron density 

(ρ) and Laplacian of electron density ( , L) and bond ellipticity were calculated at each bond 2

critical point (BCPs) to reveal the nature of the interaction between two atoms. It is important to 

note that only those BCPs were considered whose ρ and L are higher than 0.002 and 0.02 a. u., 

respectively, which are considered the threshold for noncovalent interaction. The bond ellipticity 

can be written as follows

 \* MERGEFORMAT (1.2)1

2

1


 

Where, 's are the negative vectors associated with the hessian of  at that BCP and .  2 1 

Figure S8: Molecular density map of the most stable conformation of (a) 1:1 complex (A1*) and 
(b) 1:2 complex (B1*) between the model monomer and CH3Hg+ generated from the wavefunction 
calculated from of the optimized geometry at B3LYP density functional method using 6-31+G(d) 
basis set for C, H, N, and S and LanL2DZ basis set with effective core potential for Hg+. The green 
spheres indicate the bond critical point (BCP), and the red spheres represent the ring critical point 
(RCP). The spheres in white, grey, yellow, blue, and light grey represent H,
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