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Fig. S1 EDX pattern of (A) Fe3Mn1-MOF, (B) Fe2Mn1-MOF, (C) Fe1Mn1-MOF, 
(F) Fe1Mn2-MOF.

Fig. S2 UV–vis absorption spectra of TMB catalyzed by different composite in 

system (A) TMB + H2O2 + FexMny-MOF; (B) TMB +FexMny-MOF.



Fig. S3 (A) UV-vis absorption spectra and color changes of TMB in different reaction systems: 

(1) Fe1Mn1-MOF, (2) TMB, (3) TMB + Fe1Mn1-MOF; (B) The oxidation of various substrates 

catalyzed by Fe1Mn1-MOF. (C) The UV-vis spectra of TMB catalyzed by different 

concentrations of Fe1Mn1-MOF; (D) UV-vis spectra of different concentrations of 

Fe1Mn1-MOF after adding sulfuric acid. The effects of (E) pH and (F) temperature on the 

mimic enzyme activity.



Fig. S4 Absorbance at 652 nm of the TMBox system as a function of time in two 

solutions (black line: Fe1Mn1-MOF, red line: leaching solution).



Fig. S5 Steady-state kinetic analyses using the Michaelis–Menten curves (A, B and C) and the 

Lineweaver–Burk plots (D, E and F) for Fe1Mn1-MOF. (A and D) the TMB concentration was 

altered, (B and E) the H2O2 concentration was altered, and (C and F) the concentration of TMB 

was altered without H2O2.



Fig. S6 ESR spectra of Fe1Mn1-MOF+H2O2 in (A) H2O for DMPO-•OH, (C) H2O 

for DMPO-•O2
−, and (E) H2O for TEMP-1O2. ESR spectra of Fe1Mn1-MOF 

composite without H2O2 for DMPO-•OH, DMPO-•O2
−, and TEMP-1O2 are shown 

in B, D, and F, respectively. 



Fig. S7 UV-vis spectra of different reactive oxygen species scavengers added to the 
system.



Fig. S8 Configurations of adsorption of H2O2 on different models: (A) Mn-MOF; 

(B) Fe-MOF; (C) Fe1-Mn1-MOF (Mn*); (D) Fe1-Mn1-MOF (Fe*).



Fig. S9 Configurations of adsorption of O2 on different models: (A) Mn-MOF; (B) 

Fe-MOF; (C) Fe1-Mn1-MOF (Mn*); (D) Fe1-Mn1-MOF (Fe*).



Fig. S10 The influences of buffer solution pH (A); concentration of TMB (B); 

concentration of Fe1-Mn1-MOF (C);concentration of 8-HQ (D); Temperature (E); 

responsive time (F) on the system (Fe1-Mn1-MOF: 60 μg/mL, TMB: 0.5 mM, 8-HQ: 

0.45 mM, Cr (Ⅵ): 3000 nM).



Fig. S11 (A) Variation of catalytic activity of the Fe1Mn1-MOFs with time through 

30 days; (B) The Absorbance difference (ΔA) at 652 nm of five sample solutions with 

the same Cr(Ⅵ) concentration.

Fig. S12 Anti-interference experiment for colorimetric detection of Cr (VI). (A) cation, (B) 

anion.



Table. S1 Compared the apparent Michaelis-Menten constant (Km) and maximum 

reaction rate (Vmax) between the Fe1Mn1-MOF and other nanozyme.

Table. S2 The Michaelis-Menten constant (Km) and maximum reaction rate (Vmax) 

of the Fe1Mn1-MOF with TMB as the substrate.

Catalyst Substrate Km (mM) Vmax (10-8 , 
M/s)

Ref
PCN-224-Mn TMB 0.243 13.725 [5]
MOF(Co/2Fe) TMB 0.20 0.39 [3]
Co/Mn-MOFs TMB 0.27 16.4 [6]
Fe1Mn1-MOF TMB 0.22 9.23 This work

Catalyst Substrate Km (mM) Vmax (10-8 , M/s) Ref
HRP TMB 0.434 10.00

H2O2 3.70 0.871
[1]

Glycine-MIL53(Fe) TMB 0.11 2.28
H2O2 0.10 2.25

[2]

MOF(Co/2Fe) TMB 0.25 3.78
H2O2 4.22 4.91

[3]

Fe2Ni-MOF TMB 0.557 3.039
H2O2 0.134 1.35

[4]

Fe1Mn1-MOF TMB 0.13 6.34
H2O2 0.025 3.99

This work



Table. S3 It was compared with other methods for detecting Cr (Ⅵ) in water 

samples.

Material Method Linear range LOD Ref
MOF-199 (Cu) Colorimetric 100-30000 nM 

nM
20 nM [7]

GO Colorimetric 70-430 nM 6 nM [8]
Zn (Ⅱ)-MOF Fluorescence / 6.91 μM [9]

Co-CDs Fluorescence 5-125μM 1.17 μM [10]
BSA-Au NP Colorimetric 0.5-5- μM 280 nM [11]

Siloxane-thiourea Fluorescence 0-20 μM 63 nM [12]
SnS/Bi2MoO6 Electrochemical 0.5-310 μM 0.122 μM     [13]

PANI/Hep/MTA/ 
MGCE

Electrochemical 10-4-10-7 ppm 0.87 μM   [14]

Fe1Mn1-MOF Colorimetric 80-3500 nM 51 nM This work
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