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[bookmark: OLE_LINK19]Scheme S1 (a) acetone, Jones Reagents, 0 ℃, 2 h, 90%; (b) ethanol, KOH, 6-trifluoromethylpyridine-3-formaldehyde, r. t., 4 h, 76.8%.
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Fig. S1 The SEM image of GA-O-09 hydrogel.
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Fig. S2 The FT-IR spectra of GA-O-09/Tb3+ hydrogel, GA-O-09/La3+ hydrogel, and GA-O-09/Ce3+ hydrogel.
[bookmark: OLE_LINK5][bookmark: _Hlk128382794]Table S1 BET of (a) GA-O-09 and (b) GA-O-09/M3+ (M3+ = Eu3+, La3+) hydrogels.
	[bookmark: _Hlk128383157]
	GA-O-09
	GA-O-09/Eu3+
	GA-O-09/La3+

	BET Surface Area
	[bookmark: _Hlk127867299]14.57 m²/g
	[bookmark: _Hlk127867557][bookmark: _Hlk127867542]17.68 m²/g
	17.81 m²/g

	Langmuir Surface Area:
	121.30 m²/g
	142.5 m²/g
	135.6 m²/g

	Adsorption average pore diameter (4V/A by BET):
	[bookmark: _Hlk127867662]16.08 nm
	[bookmark: _Hlk127867695]15.21 nm
	15.48 nm

	Desorption average pore diameter (4V/A by BET):
	16.08 nm
	15.21 nm
	15.48 nm
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[bookmark: _Hlk128382915][bookmark: _Hlk128383322]Fig. S3 Water contact angle of GA-O-09 and GA-O-09/M3+ (M3+ = Eu3+, La3+) hydrogels.
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Fig. S4 The EDS elemental mapping of GA-O-09/La3+ hydrogel.
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Fig. S5 The PXRD of xero-hydrogel of GA-O-09/Eu3+ and GA-O-09/La3+.
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Fig. S6 (a), (b) Gel phase-solution phase transition diagram; (c), (d) A plot of lnC vs 1/T, green: ΔH=27.31 kJ·mol-1, ΔS=49.97 J·(mol·K)-1, ΔG=12.42 kJ·mol-1; red: ΔH=26.56 kJ·mol-1, ΔS=50.74 J·(mol·K)-1, ΔG=11.43 kJ·mol-1; blue: ΔH=28.49 kJ·mol-1, ΔS=54.45 J·(mol·K)-1, ΔG=12.27 kJ·mol-1; purple: ΔH=28.63 kJ·mol-1, ΔS=54.53 J·(mol·K)-1, ΔG=12.40 kJ·mol-1.
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Fig. S7 (a) The UV-vis spectra of GA-O-09 hydrogel and GA-O-09/M3+ (M3+=La3+, Ce3+, Eu3+ and Tb3+) hydrogels. (b) the fluorescence spectra of GA-O-09 hydrogel and GA-O-09/M3+ (M3+=La3+, Ce3+, Eu3+ and Tb3+) hydrogels upon excitation at 300 nm, respectively. Insets showed the corresponding photographs irradiation of hydrogels under 365 nm UV lamp irradiation.
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Fig. S8 Comparison of fluorescence intensity between (a) GA-O-09/Eu3+ and (b) GA-O-09/La3+ hydrogels prepared with 1.0 equiv. of His or without His upon excitation at 365 nm.
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Fig. S9 The stability of the His-loaded GA-O-09/Eu3+ and GA-O-09/La3+ hydrogels at varied pH values.



Table S2 Comparison of the Tgel of GA-O-09/Eu3+ and GA-O-09/La3+ hydrogels which added with different equivalents of His.
	[bookmark: _Hlk115306618]
	GA-O-09/Eu3+
	GA-O-09/La3+

	run
	Equivalent（nHis/nGA-O-09/Eu3+）
	Tgel/℃
	Equivalent（nHis/nGA-O-09/La3+）
	Tgel/℃

	1
	0
	64.8±0.40
	0
	63.0±0.63

	2
	0.2
	64.6±0.49
	0.2
	62.8±0.49

	3
	0.4
	64.0±0.63
	0.4
	62.8±0.40

	4
	0.6
	63.4±0.40
	0.6
	62.2±0.63

	5
	0.8
	62.8±0.40
	0.8
	61.6±0.49

	6
	1.0
	62.8±0.63
	1.0
	61.4±0.40

	7
	1.2
	61.6±0.40
	1.2
	60.8±0.49

	8
	1.4
	59.8±0.63
	1.4
	58.8±0.63

	9
	1.6
	59.6±0.63
	1.6
	ND

	10
	1.8
	NDa
	1.8
	ND

	aND: not detected.



Calculation formula of LOD:
	Linear Equation: y=Ax+B	(S1)
		(S2)
		(S3)
		(S4)
Where Fi: the fluorescence intensity of the GA-O-09/Eu3+ or GA-O-09/La3+ hydrogels at λex= 600 nm; F0: the average of 20 times fluorescence intensity of GA-O-09/Eu3+ hydrogel or GA-O-09/La3+ hydrogel at λex= 600 nm; A: Slope of linear fitting of fluorescence titration; B: intercept of linear fitting of fluorescence titration.
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