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Fig. S1 The scanning electron microscopy (SEM) image of the (A) pure Pt, (B) PtNi, (C) PtNi5 and (D) pure Ni hydrogels. The transmission electron microscopy (TEM) images of the (E) pure Pt, (F) PtNi, (G) PtNi5 and (H) pure Ni hydrogels.
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Fig. S2 Time-dependent absorbance at 652 nm measured from the reaction solutions containing 0.5 mM hydrogen peroxide (H2O2), 0.5 mM 3,3,5,5-tetramethylbenzidine (TMB), and 0.05 μg mL-1 PtNi3 hydrogel in 0.1 M phosphate buffer solution (PBS) (pH 5.0) at room temperature.
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Fig. S3 Lineweaver-Burk curves and double-reciprocal diagrams of the initial reaction rates of the PtNi3 hydrogel for the (A) TMB and (B) H2O2.
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Fig. S4 Lineweaver-Burk curves and double-reciprocal diagrams of the initial reaction rates of the PtNi hydrogel for the (A) TMB and (B) H2O2.
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Fig. S5 Lineweaver-Burk curves and double-reciprocal diagrams of the initial reaction rates of the PtNi5 hydrogel for the (A) TMB and (B) H2O2.
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Fig. S6 Lineweaver-Burk curves and double-reciprocal diagrams of the initial reaction rates of the Pt hydrogel for the (A) TMB and (B) H2O2.
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Fig. S7 Lineweaver-Burk curves and double-reciprocal diagrams of the initial reaction rates of the Ni hydrogel for the (A) TMB and (B) H2O2.
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Fig. S8 UV-vis absorption spectra of the PtNi3 hydrogel at (A-B) a temperature gradient of 25-75 ℃ and (C-D) a pH range of 2-9 in the presence of 0.5 mM TMB and 0.2 mM H2O2. 

[bookmark: _Hlk109029458]Table S1: Comparison of the kinetic parameters of the PtNix, pure Pt, Ni hydrogels and other artificial/natural enzymes. 
	 Samples
	Km (mM)
	Vmax (10-8 Ms-1)
	Kcat (s-1)
	Ref.

	
	TMB
	H2O2
	TMB
	H2O2
	TMB
	H2O2
	

	PtNi3 hydrogel
	0.031
	0.67
	6.08
	4.52
	4.50×104
	3.35×104
	This work

	PtNi hydrogel
	0.048
	0.818
	5.43
	3.37
	2.76×104
	1.71×104
	This work

	PtNi5 hydrogel
	0.049
	0.873
	5.10
	3.28
	2.37×104
	1.29×104
	This work

	Pt hydrogel
	0.059
	0.904
	5.18
	3.40
	2.54×104
	1.87×104
	This work

	Ni hydrogel
	1.26
	2.23
	0.17
	0.14
	2.02×103
	1.62×103
	This work

	Pd@Pt core-frame
	0.43
	14
	5.10
	9.0
	7.20×10-3
	1.30×10-2
	1

	Pt/hBNNSs
	0.21
	9.2
	/
	/
	/
	/
	2

	Pt nanodendrites
	0.81
	6.90
	12
	9.90
	1.70×10-2
	1.40×10-2
	1

	Fe-N-C SAzymes
	3.6
	12
	116
	35.6
	0.78
	0.24
	3

	Fe-AL-E
	20.10
	58.0
	5.43
	1.12
	8.83×10-5
	1.82×10-5
	4

	Pd cubes
	0.054
	700
	9.7
	6.5
	6.9×104
	4.6×104
	5

	MoSA-N3-C
	0.79
	/
	/
	37
	4.0×104
	/
	6

	HRP
	0.43
	3.70
	10.0
	8.71
	4.0×103
	3.48×103
	7





Table S2: The comparison of the sensing performances between the as-prepared colorimetric H2O2 sensor and the others recently reported in the literatures.
	Sensing material
	Linearity 
range
	Limit of detection
	Long-term stability (signal retention)
	Ref.

	PtNi(1:3) hydrogel
	0.1 μM-10 mM
	0.03 μM
	60 days
	This work

	Pt nanoclusters
	0-200 μM
	0.46 μM
	1 months
	8

	B, N-PdRu aerogel
	10 μM-2 mM
	6 μM
	/
	9

	Fe-AL
	10-100 mM
	54 μM
	/
	10

	Fe0.8Ni0.2S2
	1.25-12.5 μM
	0.77 μM
	/
	11

	MSA/Cu NCs
	1 μM-1 mM
	0.5 μM
	10 months
	12

	PtNPs/Cu-TCPP(Fe)
	2-100 μM
	0.357 μM
	/
	13

	Fe/CuSn(OH)6
	30-1000 μM
	9.49 μM
	11 days
	14

	cysteine/I-/Au NPs
	0-80 μM
	2 μM
	/
	15




Table S3: The measured R, G, B values at different concentrations of H2O2.
	H2O2 (μM)
	B/(R+G+B)

	0
	0.33433

	0.5
	0.33448

	5
	0.33645

	50
	0.34439

	100
	0.35086

	500
	0.39023

	1000
	0.44915
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