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Fig. S1 SEM images of (a) C-S-H-0.8, (b) C-S-H-1.5, (c) C-S-U-0.8 and (d) C-S-U-

1.5.
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Fig. S2 XRD patterns of (a) C-S-H and (b) C-S-U with different Ca/Si. 
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Fig. S3 FTIR spectra of (a) C-S-H and (b) C-S-U with different Ca/Si. The partial 

magnification of FTIR spectra for C-S-H at 960 cm-1.
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Fig. S4 Species distribution of (a) Cr(VI) and (b) Cr(III) under different pH solutions.
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Fig. S5 The influences of pH values for adsorption capacity on C-S-U-1.2 towards 

Cr(VI).
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Fig. S6 The adsorption kinetics of Cr(VI) on C-S-H-1.2 and C-S-U (with different 

Ca/Si).
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Fig. S7 The photocurrent response of C-S-U-1.2.
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Fig. S8 The FT-IR spectra of C-S-U-1.2 before and after Cr(III) adsorption.

Table S1. Isotherms parameters for adsorption of Cr(III) by C-S-H and C-S-U.
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AbsorbentsAdsorption isotherms 
models

Parameters
C-S-H-1.2 C-S-U-1.2

qmax (mg/g) 185.375 217.918
b (L/mg) 0.0349 0.03228

R1
2 0.9924 0.9981

Langmuir model

KF ((mg/g)·(L/mg)1/n) 20.035 21.837
n 2.299 2.230

Freundlich model
R2

2 0.9748 0.9768

Table S2. Summary of photocatalytic performance of MOFs and MOFs-based 

composites for Cr(VI) in water.



S11

Materials Conditions Time
Reduction efficiency 

(%)
Ref.

NH2-MIL-125
[Cr(VI)]=48 mg/L, [Mats]=0.5 g/L, 
pH 2.1

60 97 1

NH2-MIL-88B
[Cr(VI)]= 8 mg/L, [Mats]=0.5 g/L, 
pH 2

45 100 2

UiO-66-NH2
[Cr(VI)]=10 mg/L, [Mats]=0.5 g/L, 
pH 2

80 97 3

MIL-68- NH2
[Cr(VI)]=20 mg/L, [Mats]=1 g/L, pH 
6

180 97 4

MIL-53
[Cr(VI)]=20 mg/L, [Mats]=1 g/L, pH 
4

40 100 5

MIL-101
[Cr(VI)]= 8 mg/L, [Mats]=0.5 g/L, 
pH 2

60 100 2

g-C3N4/MIL-
53

[Cr(VI)]=10 mg/L, [Mats]=0.4 g/L, 
pH 2-3

180 100 6

MIL-100
[Cr(VI)]=20 mg/L, [Mats]=1 g/L, pH 
4

24 100 7

This work
[Cr(VI)]=20 mg/L, [Mats]=0.4 g/L, 
pH 2

60 100 /

Table S3. Summary of adsorption ability of MOFs and MOFs-based composites for 

Cr(VI) and Cr(III) in water.

Materials Conditions qmax (mg/g) Ref.
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Cr(III) Cr(VI)
ZIF-67 [Cr(VI)]=6-15 mg/L, [Mats]=1 g/L, natural pH / 15.43 8

UiO-66-NH2 [Cr(VI)]=5 mg/L, [Mats]=1 g/L, pH 6.5 / 32.36 9
ZIF-8 [Cr(VI)]=2.5 mg/L, [Mats]=20 g/L, pH 7 / 0.15 10

MOF-867 [Cr(VI)]=50 mg/L, [Mats]=0.5 g/L / 53.4 11
TMU-6 [Cr(III)]=0.1 mg/L, [Mats]=7 mg/30mL, pH 10 118 / 12
TMU-5 [Cr(VI)]=0.1 mg/L, [Mats]=7 mg/30mL, pH 10 123 / 12

This work [Cr(VI)]=10-20 mg/L, [Mats]=0.2-0.4 g/L, pH 2 217.9 11.23 /
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