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1. Number of missing BDC linker characterization by TGA
Here, we define x as the number of missing BDC linkers in the material. In this study, we define m as the ratio of the mass at 450°C to the final mass at 600°C, with subscripts indicating different temperatures. The number of missing BDC linkers (x) in the structure can be determined using the following equation1:







2. [bookmark: _Hlk193212624]The carrier concentration (ND) and conduction band (CB) position calculated from the Mott-Schottky measurements
According to the Mott-Schottky equation for n-type semiconductor:2, 3

Here, C is capacitor and A is the interfacial capacitance and area, respectively. ND is the number of carrier concentration, V is the applied voltage, kB is Boltzmann’s constant, T the absolute temperature, and e is the electronic charge,  is relative dielectric constant,  the vacuum dielectric constant. KBT/e can be ignored at room temperature. The slope of the linear fitting to the second half of the 1/C2 versus V plot is denoted as K, while the intercept corresponds to VFB,Ref. Therefore, ND can be estimated as:

Meanwhile, the flat band potential VFB,SHE can be calculated as:

Here, can be calculated according to the Tauc plot from Figure S7. PH refers to the pH value of the test solution. ERef represents the reference electrode potential relative to the standard hydrogen electrode (SHE). ERef is 0.197 V for Ag/AgCl electrode. The conduction band potential CB can be calculated as:

DF is the band bending correction, which was taken as 0.2 V here.









3. Supplementary figures and tables


Figure S1. (a) The PXRD patterns of UiO-66 crystals. (b) The simulated PXRD patterns of UiO-66 with the fcu and reo topologies.





Figure S2. The TGA patterns of UiO-66 crystals.


Figure S3. The 1H-NMR patterns of UiO-66 crystals.




Figure S4. The BET surface areas of UiO-66 crystals.
.


Figure S5. Two independent replicate tests on hydrogen yields of UiO-66 crystals.


Figure S6. (a) The Tafel and (b) the charge transfer resistance (Rct) of UiO-66 crystals.


Figure S7. (a) DR UV-vis spectra and (b) Tauc plots of UiO-66 crystals. 
Table S1. Experimental conditions used for pristine and defective UiO-66. The reagents selected were as follows: the metal salt (M) was HfCl₄ (Aldrich, 98%), the organic ligand (L) was 1,4-dicarboxylic acid (BDC, Aldrich, 98%), and the modulator (Mod) was formic acid (FA, Alfa Aesar, 97%), N,N-dimethylformamide (DMF, Scharlau).
	Sample
	Temperature 
(℃)
	L/M 
ratio
	Mod/L
	M
 [mmol]
	L 
[mmol]
	Mod [mmol]
	DMF 
[mL]
	V 
[mL]

	1.5 (180 ℃)
	180
	1.5
	94.06
	0.24
	0.36
	33.9
	4
	5

	1.5
	120
	1.5
	94.06
	0.24
	0.36
	33.9
	4
	5

	1.0
	120
	1.0
	112,9
	0.3
	0.3
	33.9
	4
	5

	0.8
	120
	0.8
	127.0
	0.3
	0.3
	33.9
	4
	5

	0.4
	120
	0.4
	197.5
	0.4
	0.2
	33.9
	4
	5



Table S2. Position of conduction band (CB) and position of flat band (VB) relative to SHE and bandgap (Eg) of UiO-66 crystals.
	L/M
	CB (V)
	VB (V)
	Eg (eV)

	1.5 (180 ℃)
	-0.25
	4.32
	4.57

	1.5
	-0.23
	4.39
	4.62

	1.0
	-0.29
	4.05
	4.34

	0.8
	-0.22
	4.33
	4.55

	0.4
	-0.21
	4.48
	4.69
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