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1. The preparation of MIL-101-PVP (Note S1).

MIL-101(Cr) (40 mg) and PVP (120 mg) were ultrasonically dispersed in 20 ml 

of DMF solution, followed by magnetic stirring for 12 hours, to obtain a homogeneous 

suspension, and then reacted in an oil bath at 130 oC for 20 minutes (1500 rpm), 

followed by centrifugation and the removal of supernatant. Subsequently, the products 

were re-dispersed in 20 mL of DMF solution, and then reacted in an oil bath at 130 oC 

for 80 minutes to obtain MIL-101-PVP. The final product was centrifuged (10000 rpm, 

10 min) and washed by DMF and methanol, three times respectively, and then dried at 

80 oC for 12 hours.

2. The calculation process of the water uptake of single MOF in M-8010 

supraparticles. (Note S2)

mMOF-801/ mMIL-101 = 45.44 wt.% / 54.56 wt.%

If the mass of M-8010 supraparticles is m (g), the water uptake at specific relative 

pressure of M-8010 supraparticles, pure MOF-801, pure MIL-101 is Q0 (g/g), Q1 (g/g), 

Q2 (g/g), respectively, 

Then 

mMOF-801 = 0.4544m (g), mMIL-101 = 0.5456m (g)

Assuming that the water adsorption capacity at specific relative pressure of MIL-

101 in M-8010 is unchanged, then the water uptake at specific relative pressure of 

MOF-801 in M-8010 can be calculated as Q3,

Q3 = (Q0-Q2* mMIL-101) / mMOF-801 (g/g)

Assuming that the water adsorption capacity at specific relative pressure of MOF-



801 in M-8010 is unchanged, then the water uptake at specific relative pressure of MIL-

101 in M-8010 can be calculated as Q4,

Q4 = (Q0-Q1* mMOF-801) / mMIL-101 (g/g)

3. Additional figures and tables.

Figure S1. (a) UV-vis-NIR spectra of MOF-801, MIL-101 and M-8010. (b) TGA 
curves of MOF-801, MIL-101, M-8010 and PVP (from 50 oC to 800 oC).

Figure S2. TEM and EDX elemental mapping images of MOF-801, scar bar is 200 nm.



Figure S3. TEM and EDX elemental mapping images of MIL-101, scar bar is 500 nm.

Figure S4. TEM and EDX elemental mapping images of M-8010, scar bar is 500 nm.

Figure S5. SEM image of physical mixture of MOF-801 and MIL-101 without PVP.



Figure S6. SEM image of MOF-801@MIL-101 particles without secondary nucleation 
and self-assembled growth.

Figure S7. SEM image of MOF-801@MIL-101 particles obtained with excess reaction 
time.

Figure S8. The water vapor adsorption isotherms of (a) polyvinylpyrrolidone (PVP) 
and (b) MIL-101-PVP.



Figure S9. Water vapor adsorption isotherms of MOF-801, MIL-101 and M-8010.

Figure S10. The water vapor adsorption isotherm of the physical mixture of MOF-801 
and MIL-101 with a mass ratio of 1:1.



Figure S11. Water adsorption isotherm of M-8010 at 40 oC and corresponding 
isotherms adsorption heat curve of M-8010 supraparticles.

Figure S12. N2 adsorption isotherms and pore size distribution curves of MOF-801, 
MIL-101 and M-8010.

Table S1. Details of BET surface area and pore volume of MOF-801, MIL-101 and M-
8010.

Sample BET Surface Area Pore Volume

m2/g cm3/g

MOF-801 610 0.41 

MIL-101 2485.5 1.34

M-8010 928.2 0.76



Figure S13. Fitting curves of water uptake over time of MOF-801, MIL-101 and M-
8010 at 10% RH (25 oC).

Table S2. The results about the fitting curves (Figure S12) of water uptake over time 
of MOF-801, MIL-101 and M-8010 at 10% RH (25 oC).



Figure S14. Fitting curves of water uptake over time of MOF-801, MIL-101 and M-
8010 at 15% RH (25 oC).

Table S3. The results about the fitting curves of water uptake over time of MOF-801, 
MIL-101 and M-8010 at 15% RH (25 oC).

Figure S15. Fitting curves of water uptake over time of MOF-801, MIL-101 and M-
8010 at 20% RH (25 oC).



Table S4. The results about the fitting curves of water uptake over time of MOF-801, 
MIL-101 and M-8010 at 20% RH (25 oC).

Figure S16. Time-dependent temperature change curves of M-8010 supraparticles 
under different light intensities (0.1 W/cm2, 0.2 W/cm2, 0.4 W/cm2 and 0.6 W/cm2). (In 
the first 600 s, the light was turned on; in the last 180 s, the light was removed).

Figure S17. Fitting curves of weight change over time of MOF-801, MIL-101 and M-
8010 under 0.2 W/cm2. Weight change (%) is relative to the mass of the adsorbed water.



Table S5. The results about the fitting curves of weight change over time of MOF-801, 
MIL-101 and M-8010 under 0.2 W/cm2.

Figure S18. Fitting curve of weight change over time of MOF-801, MIL-101 and M-
8010 under 0.4 W/cm2. Weight change (%) is relative to the mass of the adsorbed water.

Table S6. The results about the fitting curves of weight change over time of MOF-801, 
MIL-101 and M-8010 under 0.4 W/cm2.



Figure S19. Fitting curve of weight change over time of MOF-801, MIL-101 and M-
8010 under 0.6 W/cm2. Weight change (%) is relative to the mass of the adsorbed water.

Table S7. The results about the fitting curves of weight change over time of MOF-801, 
MIL-101 and M-8010 under 0.6 W/cm2.

Figure S20. A simple testing setup of light-driven water harvesting.



Figure S21. Optical pictures of the surface of the M-8010-based water harvester 
during the water release process.

Figure S22. The temperature and humidity change curves and optical pictures of the 
surface of the M-8010/CNTs water harvester during the water release process under 
light with 1 kW/m2.


