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Supplementary figure 1. Photograph of synthesized transition MOFs.



Supplementary figure 2. TEM images of (a) MnBDC; (b) MnBTC; (¢) CoBDC; (d) CoBTC;

(e) NiBDC; (f) NiBTC at 10 nm resolution.
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Supplementary figure 3a. 2D elemental mapping of MnBDC.
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Supplementary figure 3b. 2D elemental mapping of MnBTC.
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Supplementary figure 3c¢. 2D elemental mapping of CoBDC.
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Supplementary figure 3d. 2D elemental mapping of CoBTC.
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Supplementary figure 3e. 2D elemental mapping of NiBDC.
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Supplementary figure 3f. 2D elemental mapping of NiBTC.
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Supplementary Figure 4. TEM-EDS analysis of (a) MnBDC; (b) CoBDC; (¢) NiBDC.
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Supplementary Figure 5. TEM-EDS analysis of (a) MnBTC; (b) CoBTC; (¢) NiBTC.
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Supplementary Figure 6. TGA profiles of MOFs.
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Supplementary Figure 7. Tauc plots for MOFs.
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Supplementary Figure 8. HRXPS Mn 2p spectra of (a) MnBTC; (b) UV-MnBTC; HRXPS C

Is spectra of (¢) MnBTC; (d) UV-MnBTC
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Supplementary Figure 9. HRXPS Co 2p spectra of (a) CoBTC; (b) UV-CoBTC; HRXPS C 1s

spectra of (¢) CoBTC; (d) UV-CoBTC
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Supplementary Figure 10. HRXPS Ni 2p spectra of (a) NiBDC; (b) UV-NiBDC; HRXPS C 1s

spectra of (¢) NiBDC; (d) UV-NiBDC



Supplementary Table 1. Curve fitting parameters from Mn 2p spectra of Mn-MOFs

Samples Assignment | Eg (eV) | FWHM (eV) | At. %
Mn2p3; v+ | 641.6 2.2 22.5
MnBDC Mn2ps/; vna+ 643.6 2.8 77.5
Mn2p3); satenite | 646.0 3.2 -
Mn2p3z v+ | 641.0 1.8 30.4
UV-MnBDC | Mn2p3; vng+ | 642.5 2.8 69.6
Mn2p3; saenite | 045.9 3.2 -
Mn2ps; v+ | 641.8 2.0 35.4
MnBTC Mn2p;; pnar | 643.3 2.8 64.6
Mn2p;); sateniice | 046.7 3.2 -
Mn2ps; v+ | 6419 2.2 37.0
UV-MnBTC | Mn2ps3; vns+ | 643.8 2.8 63.0
Mn2p3; sateliite | 646.7 3.2 -

Supplementary Table 2. Curve fitting parameters from C 1s spectra of Mn-MOFs

Samples Assignment | Eg (eV) | FWHM (eV) | At. %
Cls C=C,C-H 284.7 1.9 11.6
Clsco 286.4 24 47.2
MnBDC
C1s coomn | 288.2 2.2 31.3
C1s coona | 290.2 2.4 10.0
UV-MnBDC | CIs c—ccn | 284.7 1.5 48.4




Clsco 286.1 1.7 27.3
Cls _COOMn 288.4 1.9 17.5
Cls _COONa 290.2 2.2 6.8
Cls C=C,C-H 284.7 1.7 444
Cls o 285.9 1.5 23.9
MnBTC
Cls —COOMn 288.5 2.2 264
C1s coona | 289.6 2.0 5.2
Cls c—ccn | 284.7 1.7 20.0
Cls o 286.3 1.9 344
UV-MnBTC
C1s coomn | 288.2 2.3 26.5
C1s coona | 290.2 2.7 19.0
Supplementary Table 3. Curve fitting parameters from Co 2p spectra of Co-MOFs
Samples Assignment | Eg (eV) | FWHM (eV) | At. %
C02p3/2 Co3+ 781.1 2.0 49.1
Co2pspz coa+ | 7827 2.2 50.9
CoBDC
Co2p;32 satettite | 785.0 3.2 -
Co2p32 satettite | 788.2 3.9 -
C02p3/2 Co3+ 781.1 2.0 48.2
Co2psp corr | 782.6 2.2 51.8
UV-CoBDC
Co2pi2 satetiite | 784.8 3.2 -
Co2p32 satettite | 788.0 3.9 -




Co2ps; cos+ 781.0 2.0 48.7
C02p3/2 Co2+ 782.5 2.2 51.3
CoBTC
Co2ps/; saeliie | 784.6 3.4 -
Co2p;3; satetiie | 787.9 4.1 -
Co2ps/; o3+ 781.3 2.0 38.5
Co2ps;n corr | 7833 2.2 61.5
UV-CoBTC
Co2ps/; sateliice | 785.6 3.4 -
Co2ps/; satetiice | 789.2 4.1 -

Supplementary Table 4. Curve fitting parameters from C s spectra of Co-MOFs

Samples | Assignment | Eg (eV) | FWHM (eV) | At. %
Cls c—ccn | 284.7 1.6 45.4
Clsco 286.2 1.9 27.9
CoBDC
Cls —COO0Co 288.2 1.9 18.5
C1s coona | 290.2 2.2 8.2
Cls c—ccun | 284.7 1.5 50.1
Clsco 286.0 1.8 28.1
UV-CoBDC
Cls cooco | 288.4 1.7 13.4
Cls —COONa 289.6 2.4 8.4
Cls C=C,C-H 284.7 1.6 53.2
CoBTC Clsco 286.1 1.6 15.8
C1s cooco | 288.3 1.9 243




Cls —COONa 290.1 2.3 6.7
Cls C=C,C-H 284.7 1.9 13.9
Clsco 286.3 2.0 19.4
UV-CoBTC
Cls ~CO0Co 288.1 2.5 40.0
Cls _COONa 290.2 2.9 26.7

Supplementary Table 5. Curve fitting parameters from Ni 2p spectra of Ni-MOFs

Samples Assignment | Eg (eV) | FWHM (eV) | At. %
Ni2ps; nin+ | 8557 1.7 52.5
Ni2ps; niz+ | 856.9 2.8 475
NiBDC
Ni2ps/; sateniiee | 861.0 4.0 -
Ni2ps3; saeetiie | 863.5 5.0 -
Ni2ps;s nioe | 8557 1.7 52.8
Ni2ps; niz+ | 856.9 2.8 472
UV-NiBDC
Ni2ps/; satetiiee | 861.0 4.0 -
Ni2p;3; saeetiice | 864.4 5.0 -
Ni2ps; Nio+ 855.7 1.7 52.1
Ni2pss niz+ | 856.9 2.8 47.9
NiBTC
Ni2ps3; saeetiie | 861.1 4.2 -
Ni2ps/ satetiite | 864.3 5.5 -
Ni2ps2 Nio+ 853.2 1.5 4.1
UV-NiBTC
Ni2p3/2 Ni3+ 856.1 2.3 959




Ni2p3/ sateliie | 860.4 4.5 -

Ni2p3/ sateliice | 863.9 52 -

Supplementary Table 6. Curve fitting parameters from C 1s spectra of Ni-MOFs

Samples | Assignment | Eg (eV) | FWHM (eV) | At. %
Cls C=C,C-H 284.7 1.4 74.9
Clsco 286.1 1.7 11.5
NiBDC
Cl1s _cooni | 288.3 1.3 11.3
Cls _COONa 290.3 1.9 2.3
Cls C=C,C-H 284.7 1.4 68.8
Clsco 285.9 1.5 12.6
UV-NiBDC
Cls _COONi 288.4 1.4 16.1
ClIs _coona | 290.2 2.0 2.5
Cls c—ccu | 284.7 1.4 66.3
Clsco 286.2 1.4 7.5
NiBTC
C1Is _cooni | 2883 1.4 23.2
C1s coona | 2903 1.8 3.0
Cls c—ccn | 284.7 1.6 12.2
Clsco 286.3 1.8 54.0
UV-NiBTC
C1Is cooni | 288.3 1.9 14.6
C1s _coona | 290.0 1.9 19.2




