Sensitive fluorescent probe for Al3+, Cr3+ and Fe3+: application in real water samples and logic gate 
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Fig. S1. FT-IR spectrum of probe K1.
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Fig. S2. 1H NMR spectrum of probe K1.
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Fig. S3. 13C NMR spectrum of probe K1.
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Fig. S4. HR-MS of probe K1.
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Fig. S5. Fluorescence spectra of probe K1 (20 μM) in different solvents (DMF, DMSO, EtOH, H2O and MeCN) excited at 396 nm.
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Fig. S6. Changes in fluorescence intensity at 534 nm of probe K1 solution (20 μM) in DMSO/H2O (9:1) containing 20 μM of ​Al3+ ions (blue bars) after addition of 20 μM of different competitive metal ions ​(Li+, Na+, K+, Ag+, Cu2+, Fe2+, Zn2+, Co2+, Ni2+, Mn2+, Sr2+, Hg2+, Ca2+, Mg2+, Cr3+, Fe3+, Ce3+, Bi3+ and Au3+) or probe K1 solution containing 20 μM of different competitive metal ions without Al3+ (yellow bars).
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Fig. S7. Changes in fluorescence intensity at 534 nm of probe K1 solution (20 μM) in DMSO/H2O (9:1) containing 20 μM of Cr3+ ions (blue bars) after addition of 20 μM of different competitive metal ions ​(Li+, Na+, K+, Ag+, Cu2+, Fe2+, Zn2+, Co2+, Ni2+, Mn2+, Sr2+, Hg2+, Ca2+, Mg2+, Al3+, Fe3+, Ce3+, Bi3+ and Au3+) or probe K1 solution containing 20 μM of different competitive metal ions without Cr3+ (yellow bars).
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Fig. S8. Changes in fluorescence intensity at 534 nm of probe K1 solution (20 μM) in DMSO/H2O (9:1) containing 20 μM of Fe3+ ions (blue bars) after addition of 20 μM of different competitive metal ions ​(Li+, Na+, K+, Ag+, Cu2+, Fe2+, Zn2+, Co2+, Ni2+, Mn2+, Sr2+, Hg2+, Ca2+, Mg2+, Al3+, Cr3+, Ce3+, Bi3+ and Au3+) or probe K1 solution containing 20 μM of different competitive metal ions without Fe3+ (yellow bars).
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Fig. S9. Variation of fluorescence intensity at 534 nm of probe K1 (20 μM) in DMSO/H2O (9:1) with Al 3+ concentration (2, 4, 6, 8, 10, 12, 14, 16, 18, 20 μM).
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Fig. S10. Variation of fluorescence intensity at 534 nm of probe K1 (20 μM) in DMSO/H2O (9:1) with Cr 3+ concentration (2, 4, 6, 8, 10, 12, 14, 16, 18, 20 μM).
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Fig. S11. Variation of fluorescence intensity at 534 nm of probe K1 (20 μM) in DMSO/H2O (9:1) with Fe3+ concentration (2, 4, 6, 8, 10, 12, 14, 16, 18, 20 μM).
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Fig. S12. Changes in the fluorescence intensity at 534 nm of probe K1 (20 μM) with time after addition of Al3+ ions (20 μM) in DMSO/H2O (9:1).
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Fig. S13. Changes in the fluorescence intensity at 534 nm of probe K1 (20 μM) with time after addition of Fe3+ ions (20 μM) in DMSO/H2O (9:1).
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Fig. S14. Job's plot based on the fluorescence intensity at 534 nm versus the molar fraction of Al3+ in probe K1 solution containing Al3+ in DMSO/H2O (9:1) with the total concentration of K1 and Al3+ being 20 μM.
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Fig. S15. Job's plot based on the fluorescence intensity at 534 nm versus the molar fraction of Cr3+ in probe K1 solution containing Cr3+ in DMSO/H2O (9:1) with the total concentration of K1 and Cr3+ being 20 μM.
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Fig. S16. Fluorescence intensities at 534 nmm of probe K1 (20 μM) and the mixture of probe K1 with equivalent Cr3+ (20 μM) at different pH conditions (pH 1–14).
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Fig. S17. Fluorescence intensities at 534 nmm of probe K1 (20 μM) and the mixture of probe K1 with equivalent Fe3+ (20 μM) at different pH conditions (pH 1–14).
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Fig. S18. 1H NMR spectrum of probe K1 (a), the product of the reaction between probe K1 and Al3+ (b), Cr3+ (c), and Fe3+ (d).
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Fig. S19. HR-MS of the product of the reaction between probe K1 and Al3+.
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Fig. S20. Fluorescence spectra obtained in the titration of {probe K1 + Al3+ (left), Cr3+ (middle) and Fe3+ (right)} with increasing amount of Na2EDTA (0−3 equivalent).
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Fig. S21. Fluorescence intensity at 534 nm of probe K1 (20 μM) as a function of time after addition of Al3+, Cr3+ and Fe3+ (20 μM) in DMSO/H2O (9:1) followed by Na2EDTA.

Table S1. Determination of Cr3+ concentrations in real water samples by probe K1
	Sample
	Added amount (μM）
	Recovery (%)
	RSD (%)

	The Jingyue Lake water

The Jingyue Lake water

The Jingyue Lake water
	2.5
	100
	2.93

	
	5
	99.6
	0.88

	
	10
	98.2
	0.81

	Piped water

Piped water

Piped water
	2.5
	100.8
	1.28

	
	5
	99.8
	0.69

	
	10
	101.1
	0.33


Table S2. Determination of Fe3+ concentrations in real water samples by probe K1
	Sample
	Added amount(μM）
	Recovery (%)
	RSD (%)

	The Jingyue Lake water

The Jingyue Lake water

The Jingyue Lake water
	2.5
	100.5
	3.80

	
	5
	100.4
	0.87

	
	10
	98.9
	0.35

	Piped water

Piped water

Piped water
	2.5
	100.8
	1.84

	
	5
	99.5
	0.57

	
	10
	99.9
	1.10


