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Fig. S1  FT-IR spectrum of as-prepared UiO-66-(OH)2 sample. The intensive peak at 1238 cm−1 could 

be assigned to the C−O stretching vibration of the hydroxyl groups on dhtp2− ligand. The carboxyl 

groups gave absorption peak at 1586 cm−1, instead of the range of 1650−1730 cm−1, showing that it is 

completely deprotonated upon the formation of MOF structure.
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Fig. S2  Thermogravimetry curve of UiO-66-(OH)2. The overall weight loss from room temperature to 

700 °C is 66.8%, which is consistent with the loss of all H2O molecules and organic components with 

ZrO2 as residue (calcd 67.2%) based on the formula of [Zr6O4(OH)4(dhtp)6](DMF)3(H2O)10.
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Fig. S3  Relative fluorescence enhancement induced by 50 μM Al3+ at different addition amounts of 

UiO-66-(OH)2.
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Fig. S4  Comparison between the fluorescence spectra of UiO-66-(OH)2 (20 mg L−1) and free H2dhtp 

ligand (16 μM, dissolving H2dhtp by 2 equiv. of NaOH) in aqueous media, λex = 385 nm.
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Fig. S5  Comparison among the fluorescent responses of UiO-66-(OH)2 to Al3+, AlF4
−, Al(citrate) and 

Al(oxalate)2−.
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Fig. S6  Comparison between the changes of (a) fluorescent spectrum and (b) maximum emission 

intensity of UiO-66-(OH)2 in pure water and HAc-NaAc buffer (10 mM, pH = 5.0) upon Al3+ addition.



Fig. S7  ESI-MS spectrum of the solution after the sensing of PPA by UiO-66-(OH)2-Al3+, MOF sensor 

was separated by filtration. 
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Fig. S8  UV-Vis spectra of PPA (50 μM) in the presence of Al3+.
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Fig. S9  (a) Fluorescent spectra of the suspension of UiO-66-(OH)2 (20 mg L−1) and the solution of 

H2dhtp (16 μM) after the sequential addition of Al3+ (12 μM) and PPA (50 μM). (b) Comparison 

between the fluorescent responses of UiO-66-(OH)2 and H2dhtp.
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Fig. S10  Emission intensity change of UiO-66-(OH)2-Al3+after the addition of PPA (50 μM).
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1/[Al3+] (L μM-1)

Equation y = a + b*x
Weight No Weighting
Residual Sum of 
Squares

1.06911

Pearson's r 0.99662
Adj. R-Square 0.99157

Value Standard Error
B Intercept 0.11702 0.3469
B Slope 17.05634 0.7029
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Residual Sum of 
Squares
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Pearson's r 0.99979
Adj. R-Square 0.99949

Value Standard Error

B
Intercept 0.06417 0.02766
Slope 5.59319 0.05675
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Fig. S11  Absorption spectra of (a) 100 μM pyruvic acid and (b) 100 μM α-ketoglutaric acid in the 

presence of different concentrations of Al3+. Linear fitting of the absorbance change of (c) pyruvic acid 

at 200 nm and (d) α-ketoglutaric acid at 200 nm with Al3+ addition based on Benesi-Hildebrand 

equation.
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Fig. S12  Fluorescent response of UiO-66-(OH)2-Al3+ to PPA in dilutions of artificial urine.
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Fig. S13  Fluorescent responses of UiO-66-(OH)2 samples from five different batches to Al3+ and PPA. 



Table S1  Detection limits of recently reported Al3+ detection based MOF system.

Material Mode Detection limit Ref.

TMU-60 colorimetric 3.7 μM 1

[Co2(dmimpym)(nda)2]n fluorometric 0.7 μM 2

UiO-66-NH2-SA fluorometric 6.89 μM 3

[Tb(ppda)(ox)0.5(H2O)2]n fluorometric 5.66 μM 4

Mg−TPP−DHBDC fluorometric 28 nM 5

[Eu(BTB)(phen)] fluorometric 50 nM 6

UiO-66-(OH)2 fluorometric 47 nM This work

Table S2  The quenching efficiencies of tested interfering substances on the emission of UiO-66-
(OH)2-Al3+.

Interfering substance Concentration 1 – I/I0 (%)

cysteine 1 mM −1.0

ascorbic acid 1 mM 9.2

phenylalanine 1 mM 0.1

sarcosine 1 mM 2.2

creatinine 1 mM −0.5

hippuric acid 1 mM 3.7

urea 1 mM 0.2

uric acid 1 mM 7.1

pyruvic acid 50 μM 7.0

α-ketoglutaric acid 50 μM 12.3
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