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S1. Experimental Procedures
[bookmark: _Hlk131707545][bookmark: OLE_LINK19]S1.5 Data analyses
Void volume calculations: The structure of MIL-140A NCs was determined by synchrotron X-ray crystallographic analysis. The Crystal Explorer 17.5 program was used to visualize and analyze the void volume of MIL-140A NCs before and after pressure treatment [S1].
The analyses of chromaticity coordinates: The chromaticity coordinates (x, y) of MIL-140A NCs before and after pressure treatment were calculated from the spectra data (380–700 nm) using the CIE1931xy.V.1.6.0.2a software package.
Details of Photoluminescence quantum yield (PLQY) calculation: Using the PLQY at ambient pressure as a reference, the PLQY after pressure treatment was calculated by the following formula:

In which the subscript 0 indicates the reference data at ambient pressure [S2]. Φ is the PLQY, ∫F is the integrated intensity of PL, A is the absorbance intensity at the excitation wavelength 355nm, n is the refractive index. n0 is 1.44, which is referenced from a similar MOF material [S3]. Using n0 as a reference, n was calculated based on the Clausius-Mossotti equation and Lorentz-Lorenz equation.

in which the density ρ can be calculated from the cell volume. The Lorentz-Lorenz constant RLL is related to polarizability α, and these two parameters are unchanged before and after pressure treatment for the same material.
The analyses of PL decay curves: the PL decay curves before and after pressure treatment were fitted by single exponential function:

The analyses of recombination rates: knr and kr were calculated by the following equations:
             PLQY =kr/(kr+knr)                       (7)
              = 1/(kr+knr)                           (8)
In which the  was obtained from the fitting of PL decay curves.


S2 Supplemental Figures
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[bookmark: OLE_LINK248][bookmark: OLE_LINK249][bookmark: OLE_LINK250]Fig. S1 High-resolution scanning electron microscopy image of MIL-140A NCs under ambient conditions.


[image: ]
[bookmark: OLE_LINK27][bookmark: OLE_LINK28]Fig. S2 The absolute PLQY of MIL-140A NCs under ambient conditions measured by an integrating sphere apparatus.
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[bookmark: _Hlk143097651][bookmark: _Hlk119417717][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: _Hlk119417670][bookmark: _Hlk176956894][bookmark: OLE_LINK83][bookmark: OLE_LINK84][bookmark: OLE_LINK87]Fig. S3 (a-c) In situ high-pressure PL spectra and (d) corresponding PL photographs of MIL-140A NCs under the excitation of 355 nm laser. 3 months means that the pressure-treated sample was remained under ambient conditions for three months.
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Fig. S4 The (a) density of states and (b) natural transition orbital analyses of MIL-140A NCs under ambient conditions.
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Fig. S5 Rietveld refinements of the ADXRD patterns for MIL-140A NCs before and after pressure treatment. Black bars indicate the refined Bragg peak positions and green line represents the difference between observed (red circles) and simulated calculated (blue solid line) diffraction profiles.
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Fig. S6 In situ high-pressure ADXRD patterns for MIL-140A NCs during decompression.


[bookmark: _Hlk202517910][image: ]
[bookmark: _Hlk202536334]Fig. S7 In situ high-pressure infrared (IR) absorption spectra for MIL-140A NCs in the region of 600-1800 cm-1. The regions marked in grey correspond to the out-of-plane deformation vibration of aromatic C–H, γ(C–H), and stretching vibration of C=O in DMF molecule, ν(C=O), respectively. Except for peaks of γ(C–H) and ν(C=O), all other IR absorption peaks shift to higher wavenumbers under pressure, accompanied by peak broadening.
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Fig. S8 In situ high-pressure Raman scattering spectra for MIL-140A NCs in the region of 20-1700 cm-1.
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Fig. S9 UV-Vis absorption spectra of MIL-140A NC before and after pressure treatment.
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Fig. S10 The thermogravimetric analysis of MIL-140A NC and vacuum-dried MIL-140A NC.
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Fig. S11 (a-c) In situ high-pressure PL spectra of vacuum-dried MIL-140A NCs under 355 nm laser excitation. (d) Evolution of emission intensity with pressure. (e) Corresponding PL photographs at different pressures.
[bookmark: _Hlk202517956]
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[bookmark: _Hlk203044592][bookmark: _Hlk202518828]Fig. S12 In situ high-pressure IR spectra of vacuum-dried MIL-140A NCs in the region of 600-1800 cm-1. All IR absorption peaks shift to higher wavenumbers under pressure, accompanied by peak broadening. This indicates that vacuum-dried MIL-140A undergoes structural contraction and a certain degree of structural distortion under pressure.
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[bookmark: _Hlk203059587][bookmark: OLE_LINK61]Fig. S13. (a) In situ high-pressure PL spectra of MIL-140A(acetone) NCs under 355 nm laser excitation. (b) Corresponding PL photographs at different pressures. The as-synthesized MIL-140A(acetone) exhibits a PL intensity trend of first decreasing, then increasing, and finally decreasing under pressure. After the pressure is completely released from 12.3 GPa, the PL intensity of MIL-140A(acetone) is slightly higher than that before pressure treatment. Compared with MIL-140A, the pressure range for pressure-induced fluorescence enhancement increases from 0–3.1 GPa to 2.0–5.0 GPa, and the magnitude of pressure-induced luminescence enhancement decreases significantly. Notably, for smaller guest molecules, a higher pressure is required to shrink the pore size of MOFs to a sufficiently small dimension, thereby enhancing the host-guest interactions. Furthermore, after complete release of pressure, the enhancement effect of host-guest interactions is poorer for guest molecules that are much smaller than pore size. This may account for the suboptimal regulation effect of high pressure on the PL properties of MIL-140A(acetone).
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Fig. S14 (a) Crystal structure of MIL-140C NCs at ambient conditions (H atoms are omitted for clarity). (b) Scanning electron microscope diagrams of MIL-140C NCs at ambient conditions.
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Fig. S15 (a-c) In situ high-pressure PL spectra of MIL-140C NCs under 355 nm laser excitation. (d) Evolution of emission intensity with pressure. (e) Corresponding PL photographs at different pressures.


[bookmark: _Hlk202518021][image: ]
Fig. S16 In situ high-pressure IR absorption spectra for MIL-140C NCs in the region of 600-1900 cm-1. All IR absorption peaks shift to higher wavenumbers under pressure, accompanied by peak broadening. This indicates that MIL-140C undergoes structural contraction and a certain degree of structural distortion under pressure.
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Fig. S17 (a) In situ high-pressure Raman scattering spectra of MIL-140C NCs in the region of 20-1700 cm-1. (b) The amplified Raman spectra before and after pressure treatment in the region of ν(C−C).


S3. Supplementary Tables
[bookmark: _Hlk119427240]Table S1 The cell parameters of MIL-140A NCs based on GSAS refinements of the ADXRD before and after pressure treatment.
	Pressure
	Space Group
	Cell Length of a (Å)
	Cell Length of b (Å)
	Cell Length of c (Å)
	Cell Angle of α andγ (°)
	Cell Angle of β (°)
	Cell Volume (Å3)

	1 atm
	C 2/c
	25.59
	11.20
	7.82
	90
	112.5
	2070.16

	Released
	C 2/c
	25.28
	11.20
	7.83
	90
	112.6
	[bookmark: OLE_LINK5][bookmark: OLE_LINK4]2046.53




Table S2 Recognition of IR peaks in MIL-140A NCs [S4-9].
	Wavenumber(cm-1)
	Description of the mode

	742
	Out-of-plane bending vibrations of aromatic C−H; γ(C−H)

	822
	Out-of-plane bending vibrations of aromatic C−H; γ(C−H)

	1017
	In-plane C-H bending vibrations of aromatic C−H; δ(C−H)

	1157
	In-plane C-H bending vibrations of aromatic C−H; δ(C−H)

	1375-1440
	Symmetric stretching vibrations of carboxyl group; νs(O−C−O)

	1501
	Stretching vibrations of the benzene ring; ν(C−C)

	1532-1601
	Asymmetric stretching vibrations of carboxyl group; νas(O−C−O)

	1665
	Stretching vibrations of the C=O in DMF; ν(C=O)




Table S3 PLQYs of MIL-140A NCs before and after pressure treatment.
	Pressure
	PL integral intensity
（a.u.）
	Cell
Volume
(Å3)
	Absorbance
	Refractive Index n
	PLQY

	1 atm
	23040
	2070.16
	0.794
	1.440
	0.068

	Released
	242146
	2046.53
	0.826
	1.446
	0.692




[bookmark: OLE_LINK1][bookmark: OLE_LINK3]Table S4 Recognition of IR peaks in vacuum-dried MIL-140A NCs [S4-9].
	Wavenumber(cm-1)
	Description of the mode

	742
	Out-of-plane bending vibrations of aromatic C−H; γ(C−H)

	825
	Out-of-plane bending vibrations of aromatic C−H; γ(C−H)

	1018
	In-plane C-H bending vibrations of aromatic C−H; δ(C−H)

	1158
	In-plane C-H bending vibrations of aromatic C−H; δ(C−H)

	1379-1442
	Symmetric stretching vibrations of carboxyl group; νs(O−C−O)

	1503
	Stretching vibrations of the benzene ring; ν(C−C)

	1529-1574
	Asymmetric stretching vibrations of carboxyl group; νas(O−C−O)



Table S5 Recognition of IR peaks in MIL-140C NCs [S10-13].
	Wavenumber(cm-1)
	Description of the mode

	770
	Out-of-plane bending vibrations of aromatic C−H; γ(C−H)

	854
	Out-of-plane bending vibrations of aromatic C−H; γ(C−H)

	1007
	In-plane C-H bending vibrations of aromatic C−H; δ(C−H)

	1182
	In-plane C-H bending vibrations of aromatic C−H; δ(C−H)

	1376-1440
	Symmetric stretching vibrations of carboxyl group; νs(O−C−O)

	1521
	Stretching vibrations of the benzene ring; ν(C−C)

	1495-1547
	Asymmetric stretching vibrations of carboxyl group; νas(O−C−O)

	1569-1615
	Asymmetric stretching vibrations of carboxyl group; νas(O−C−O)

	1666
	Stretching vibrations of the C=O in DMF; ν(C=O)
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