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Characterization techniques

Surface morphology of the porphyrin nanocatalysts was investigated using FESEM
microscopy (FESEM, JEOL-JSM 5600). For collecting absorption spectra and dye degradation
data, ultraviolet—visible (UV—Vis) spectroscopy (UV-2550, Shimadzu, USA) was employed.
To elucidate the photocatalytic activity exhibited by the catalyst, their photoluminescence (PL)
spectra were obtained using an enhanced-performance benchtop modular photoluminescence
spectrophotometer (Model: QMO08075-21-C, Make: Horiba instruments). The proton ('H),
carbon ('3C) and fluorine '’F NMR spectra were recorded on a Bruker spectrometer operating
at 600 MHz, (151 MHz, 125 MHz) and 565 MHz, respectively, at [IT, Guwahati. TMS is used
as an internal reference; chemical shifts (8 scale) are reported in parts per million (ppm). 'H
NMR spectra are reported in the order of multiplicity, coupling constant (J value) in Hertz (Hz),
and the number of protons; signals were characterised as s (singlet), and d (doublet). All NMR
experiments were conducted at 298.15 K. All the samples were prepared in CDCls, stirred
thoroughly, sonicated, and allowed to equilibrate overnight at room temperature before
measurement. NMR data were processed using MestReNova (14.3.3). HRMS spectra were
recorded on an ESI mass analyzer. Elemental analysis was done using CHNSO Analyser
(Model: FLASH Smart, Thermo). The crystal structure was determined using a single-crystal
XRD diffractometer. Complete crystallographic data of compounds (CCDC no. 2482202) for
the structural analysis have been deposited with the Cambridge Crystallographic Data Centre.
Copies of this information may be obtained free of charge from the Director, Cambridge
Crystallographic Data Centre, 12 Union Road, Cambridge CB2 1EZ, UK (fax: + 44-1223-

336033, e-mail: deposit@ccdc.cam.ac.uk or via: www.ccdc.cam.ac.uk).
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X-ray crystallographic data of compound 5,10,15,20-Tetraphenyl Ni (II) porphyrin (Ni-

Ly)
Entry Identification Code Ni-L,
01 Empirical formula Cu4 Hyg NaNi, Cys Hzo Ny
02 Formula weight 1286.11
03 Temperature 298 K
04 Wavelength 0.71073
05 Radiation type Mo k\a
06 Radiation system Fine-focus sealed tube
07 Crystal system Tetragonal I
08 Space group 1212121
09 Cell length (A) (2)=15.0803(11), (b)=13.8787(10),
(c)=15.0818(11)
10 Cell angle (°) (0)=90, (B)=90, (v)=90
11 Cell volume (A?) 3156.5(4)
12 Density 1.353
13 Absorption correction Multi-scan
14 Reflection number 4888 [2704]
15 Cell formula units Z 2
16 CCDC no 2482202

Table T1: Crystal data and structure refinement for compound ATK-ES-5-P
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Figure S1.1. A. 'H spectrum of L, recorded in CDCl; at room temperature
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Figure S1.1. B. 'H spectrum of Ni-L; recorded in CDCl; at room temperature
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Figure S1.1. C. 13C spectrum of L; recorded in CDCl; at room temperature
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Figure S1.1. D. 3C spectrum of Ni-L; recorded in CDClI; at room temperature
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Figure S1.2. B. 'H spectrum of Ni-L, recorded in CDCl; at room temperature
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Figure S1.2. D. 3C spectrum of Ni-L, recorded in CDCl; at room temperature
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Figure S1.3. B. 'H spectrum of Ni-L; recorded in CDCl; at room temperature
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Figure S1.3. C. 13C spectrum of L; recorded in CDCl; at room temperature
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Figure S1.3. E. '°F spectrum of L recorded in CDCl; at room temperature
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Figure S1.3. F. °F spectrum of Ni-L; recorded in CDCl; at room temperature

S10



Figure S2: ORTEP Diagram (50 % probability) of compound 5,10,15,20-Tetraphenyl Ni (II)
g g p y p
porphyrin (Ni-L;)
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Figure S3: Tauc plot obtained at 300 K for the entire sample.
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Figure S4: High-resolution mass spectrum (HRMS) in (A) L, (B) L,, and (C) L3 and (D) Ni-
Ly, (E) Ni-L, and (F) Ni-L3, respectively
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Figure S5: Control experiments: RhB dye degradation in the dark, using only light, and using
only the catalyst, respectively (from left to right)
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Figure S6: Time-dependent absorption spectra of RhB by L, L,, and L
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R1 3912 4.612 4.082 3.772
R2 6.271 2.23E+01 11.72 8.61
R3 47.26 23.28 80.41 43.78
Yo4 5.28E-06 5.11E-03 6.32E-06 4.47E-04
a5 7.83E-01 6.20E-01 7.63E-01 5.74E-01
Yo6 4.24E-02 3.87E-06 9.94E-03 1.19E-03
a7 3.27E-01 7.57E-01 6.05E-01 8.34E-01
R8 4.46E+04 5.73E+03 5.20E+03 4.38E+03
Yo9 6.45E-04 2.16E-03 3.23E-03 9.11E-04
alo 9.33E-01 9.36E-01 9.62E-01 7.74E-01
Goodness of Fit 1.60E-05 2.84E-04 1.72E-04 6.07E-04
Table T2. Fitted parameters of Nyquist Plot
Sample Ecs (V) Evg= Eg, (V)
L, (291 ¢eV) -2.05 0.86
L, (2.90 eV) -2.10 0.80
Ni-L, (2.90 eV) -2.06 0.84
Sample Ecg = Ep (V) Evg (V)
Ni-L; (2.91 eV) +0.02 2.93

Table T3. Conduction band and Valence band edge potentials of L, L,, Ni-L, and Ni-L;

obtained from Mott-Schottky analysis performed in 1 M KCI.
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Figure S7: Photoluminescence spectra of L;, L, L3 Ni-L;, Ni-L,, and Ni-L; excited at 420
nm
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Figure S8: (A) Effect of radical intermediate trapping (B) agents First-order degradation rate
kinetics and (C) Reusability test on the removal efficiency of RhB upon visible light

irradiation
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Figure S9: (A) First-order degradation rate kinetics and (B, C) Rate constant of 2" order

kinetics

Table T4. DFT calculation data for Ni-L;

Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 1.320329 2.439741 0.345382
2 6 0 3.229311 -1.413940 -0.772278
3 6 0  -0.988062 -2.377943 0.486933
4 6 0  -2.636020 0.624282 -1.115240
5 6 0 -1.746237 1.295854 -0.367830
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