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Fig. S1 SEM (a, b) and TEM (c, d) of S-M-HPMO and D-M-HPMO. 

Fig. S2 The high-resolution TEM of T-P-HPMO. 

 

  



Fig. S3 The adsorption capacity of various organosilica for Hg(II) (a), Cr(VI) (b), and Pb(II) (c). 

Fig. S4 The relationship between the removal efficiency and T-M-HPMO dosage (a) and the zeta potential 

of T-M-HPMO under different pH values (b). 
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Tab. S1 Parameters of adsorption isotherms of Hg(II), Cr(VI), and Pb(II) 

Ions qm (mg·g-1) b (L·mg -1) R2 

Hg (II) 990.19 0.84 0.9995 

Cr (VI) 877.19 0.02 0.9984 

Pb (II) 826.45 0.04 0.9987 

 

Tab. S2 Comparison of adsorption performance for Pb (II) between T-M-HPMO and reported adsorbents 

Adsorbent 

Adsorption capacity  Kinetics 

Reference qm 

(mg·g-1) 

RS/L 

(mg·mL-1) 
 

Initial concentration 

(mg·L-1) 

Equilibrium time 

(min) 

JUC-505-COOH 559 1/3 100 < 5 [1] 

MnFe2O4@CAC 354 1/2 400 720 [2] 

LDH@Fe2O3/3DPCNF 426.76 1/2 50 60 [3] 

L1@MNP 111.23 1/2.5 200 60 [4] 

MKa@CB 90.9 1/0.5 20 60 [5] 

Hydrogel/βCB 505.9 1/1 50 75 [6] 

MnxLa1-x@HTCC 245.31 1/4 100 60 [7] 

CSt-ZnO 256.4 1/4 50 120 [8] 

T-M-HPMO 877.19 1/2 320 < 5 This Work 

 

Tab. S3 Comparison of adsorption performance for Cr (VI) between T-M-HPMO and reported adsorbents 

Adsorbent 

Adsorption capacity  Kinetics 

Reference qm 

(mg·g-1) 

RS/L 

(mg·mL-1) 
 

Initial concentration 

(mg·L-1) 

Equilibrium time 

(min) 

GO-NH2-AHMT 734.2 1/2 104 100 [9] 

CS@BC/S-nZVI 244.07 1/2.5 100 20 [10] 

LDH@Fe2O3/3DPCNF 400.40 1/2 50 60 [3] 

MoS2@LDC 198.7 1/10 20 40 [11] 

PPy/MoS2 257.73 1/0.33 50 600 [12] 

Fe3O4/ZIF-67@AmCs 119.05 1/2 50 60 [13] 

BM-Fe-HC 48.8 1/2 30 40 [14] 

LDH@LDC 274.48 1/10 60 60 [15] 

T-M-HPMO 826.45 1/2 320 < 5 This Work 

 



Tab. S4 Comparison of adsorption performance for Hg (II) between T-M-HPMO and reported adsorbents 

Adsorbent 

Adsorption capacity  Kinetics 

Reference qm 

(mg·g-1) 

RS/L 

(mg·mL-1) 
 

Initial concentration 

(mg·L-1) 

Equilibrium time 

(min) 

MOF-808-SH 977.5 1/5 10 < 5 [16] 

PCS-N2 721 1/4 25 100 [17] 

Fe3O4@SiO2-G2-S 605.8 1/0.83 200 150 [18] 

UiO-66-DMTD 670.5  1/1.5 200 180 [19] 

NHDA 575.17 1/2.5 100 40 [20] 

Fe3O4@SiO2@PTL 701.51 1/4 200 10 [21] 

MSCTF-2 840.5 1/1.25 300 360 [22] 

ZnS-zeolite NaA 553.24 1/2 110 120 [23] 

T-M-HPMO 990.19 1/3 320 < 5 This Work 

 

Tab. S5 Thermodynamic parameters of Hg(II), Cr(VI), and Pb(II) 

Ions 
△G (kJ·mol -1) 

△H (kJ·mol -1) 
△S (kJ·mol -1·K -

1) 
R2 

288 K 298 K 308 K 

Hg (II) -2.82 -3.75 -4.79 30.31 114.94 0.9942 

Cr (VI) -0.87 -2.29 -3.53 39.65 140.64 0.9992 

Pb (II) -1.31 -3.09 -4.57 46.94 167.36 0.9978 

 

Tab. S6 Kinetic parameters of Hg(II), Cr(VI), and Pb(II) 

Ions qe, exp (mg·g-1) qe (mg·g-1) k (mg·g-1·min -1) R2 t95% (min) 

Hg (II) 876.93 877.19 0.014 0.9999 2.22 

Cr (VI) 479.87 480.77 0.019 0.9999 4.76 

Pb (II) 542.9 543.48 0.016 0.9999 4.68 

 

  



Tab. S7 Adsorption of Hg(II), Cr(VI) and Pb(II) on T-M-HPMO in the presence of interfering ions 

Interfering ions C0 (mg·L-1) Ce (mg·L-1) Removal efficiency (%) Kd
M (mL·g-1) f 

Hg (II) 200 0.42 99.79 1.43106 1 

Pb (II) 200 18.16 90.92 3.01104 47.46 

Cr (VI) 200 40.81 79.59 1.17104 121.82 

Zn (II) 200 196.44 1.78 54.36 2.62104 

Cu (II) 200 195.76 2.12 64.98 2.19104 

Co (II) 200 196.08 1.96 59.98 2.38104 

Ni (II) 200 196.50 1.75 53.43 2.67104 

Ca (II) 200 191.48 4.26 133.48 1.07104 

Na (I) 200 192.44 3.78 117.85 1.21104 

K (I) 200 193.76 3.12 96.61 1.48104 

Mg (II) 200 193.84 3.08 95.34 1.50104 

Ba (II) 200 196.32 1.84 56.23 2.54104 

Fig. S5 Equipment applied for removal of trace metal ions. 

 



Fig. S6 SEM of T-M-HPMO after adsorption of Pb(II) (a, b), element mapping (c). 

 

Tab. S8 Pore parameters of different organosilica adsorbents before and after adsorption 

Sample BET surface area (m2·g-1) Pore volume (cm3·g-1) 

S-M-HPMO 428.21 0.40 

D-M-HPMO 524.77 0.50 

T-M-HPMO 623.36 0.63 

T-M-HPMO-Hg 302.34 0.30 

T-M-HPMO-Cr 427.13 0.41 

T-M-HPMO-Pb 475.46 0.44 

 

  



Fig. S7 N2 adsorption isotherm. 

Fig. S8 SEM of T-M-HPMO after adsorption of Cr(VI) (a, b), element mapping (c). 
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Fig. S9 FTIR of T-M-HPMO and T-M-HPMO-Hg. 
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