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Fig. S1 (a) 'H NMR (DMSO-ds) and (b) MALDI-TOF MS spectra of N-(pyridin-4-ylmethyl)-4-bromo-
1,8-naphthalimide
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Fig. S2 (a) 'H NMR (DMSO-ds) and (b) MALDI-TOF MS spectra of NI-mbpy-44.
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Fig. S3 IR spectra of N-(pyridin-4-ylmethyl)-4-bromo-1,8-naphthalimide, NI-mbpy-44, and 1.
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Fig. S4 XRPD patterns of simulated and as-synthesized 1.
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Fig. S5 TG curve of 1
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Fig. S6 UV-Vis spectra of aqueous solutions of MB, MG, MO, and AO7 (20 ppm) during a dye
removal test with 1 over 0.25, 0.5, 1, 2, 4, 8, 12, 24, 48, 72, and 96 h in darkness at room

temperature.
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Fig. S7 Photographs of crystalline materials of 1 before and after immersion of MO and AO7.
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Fig. S8 (a) UV-Vis spectra of NI-mbpy-44 in water with various concentrations. (b) Calibration curve
of NI-mbpy-44 in water.
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Fig. S9 UV-Vis spectra of 1 in water over 0.25, 0.5, 1, 2, 4, 8, 12, 24, 48, 72, and 96 h.
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Fig. S10 EDX spectra of supernatants after removal of (a) MO and (b) AO7 by 1 for 96 h in darkness
at room temperature.
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Fig. S12 Full (left) and expanded region (right) in IR spectra of 1, dye, and dye-loaded 1 after

removal of dye by 1 for 96 h.

—1
—— AOQ7-lcaded 1
AO7

T T T T ¥ T
1400 1200 1000 800 600
Wavenumber {cm'1)

1800 1600



0% asm Ao

o
(5]
1

Absorbance
Absorbance
(=]
3]

o
iy
1

0.0 4

T T T T T T T T ¥ T ¥ v g T ¥ T T T ¥ T ¥ T x x
200 300 400 500 600 700 800 200 300 400 500 600 700 800
Wavelength (nm) Wavelength (nm)

Fig. S13 Solid-state UV-Vis spectra of 1, dye, and dye-loaded 1.
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Fig. S18 UV-Vis spectra of aqueous solutions of AO7 during an adsorption with 1 at initial dye
concentrations of (a) 10 ppm, (b) 20 ppm, (c) 30 ppm, (d) 40 ppm, (e) 50 ppm, (f) 100 ppm, (g) 150
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Table S1 Adsorption of MO and AO7 from water over various adsorbents

Dyes  Adsorbents Amount adsorbed (mgg™)  Ref.

MO PCN-222 589 S1
TMU-16-NH, 393.7 S2
1Y 1337 S3
MIL-101(Cr) 114 s4
ED-MIL-101(Cr)° 160 sS4
PED-MIL-101(Cr)” 194 S4
NH,-MIL-101(Al) 188 S5
TiO,@MIL-101 19.23 S6
F6304@M|L-101(A|09FEO1)/NH2 355.8 S7
MIL-100(Fe) 1045 S8
MIL-100(Cr) 211.8 S8
UiO-66 39 S9
UiO-66-NH; 29 S9
Ce(lll)-doped UiO-66 639.6 S10
Fe30,@SiO,@Ui0-66 (MFC-0) 219 S11
Fe30,@Si0,@Ui0-66-NH, (MFC-N) 130 S11
Fe30,@SiO,@Ui0-66-Urea (MFC-U) 183 S11
1 (in darkness) 810 This work
1 (in daylight) 780 This work
[Cu(bipy)Cl,], 1084 S12
[Cu(bipy)SOal, 1521 S12
MOF-235 477 S13
ZIF-67 1340 514
Fe;0,@CTF* 291 S15
Activated carbon (AC) 384 S16
Fe,03/AC composite 324 S16

AO7 UiO-66 332 S17
1 (in darkness) 370 This work
1 (in daylight) 360 This work
Fe-BTC MOF 435 S18
[Cu(bipy)Cl;], 848 S12
[Cu(bipy)SOa], 3308 S12
Al-SA 533 S19
Sludge adsorbent 350 S20
Activated carbon 404 S21
Magnetic biochar/Fes04 nanocomposites 297 S22

“Ethylenediamine-grafted-MIL-101(Cr). °Protonated ethylenediamine-grafted-MIL-101(Cr).
“Covalent triazine-based framework/Fe,03 composite.
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Table S2 Pseudo-first-order and pseudo-second-order kinetic constants for the adsorption of MO and AO7 over 1 in darkness at room temperature’

Pseudo-first-order kinetic model Pseudo-second-order kinetic model
Dye Condition  Gi(ppm)  Qeexp (Mg g_l) Qe calcd (Mg g_l) ki (h7Y) R? Qe calcd (Mg g_l) ks (g mg_l h™) R?
MO  Darkness 10 50 40 4.01x1072 0.9518 52 3.60x 107 0.9862
20 113 9 2.95 x 1072 0.9425 118 9.99x 107 0.9627
30 168 135 4.26x 107 0.9564 174 1.08 x 10~ 0.9895
40 222 191 3.59 x 1072 0.9707 234 5.54x107* 0.9769
50 236 208 3.25x 107 0.9806 251 431x10™* 0.9572
100 518 410 3.53x 107 0.9278 532 3.35x107* 0.9833
150 686 559 3.37x 107 0.9065 714 2.13x10™* 0.9816
200 785 596 4.01x1072 0.9339 806 2.75x107* 0.9898
250 730 560 5.71x 107 0.9480 757 3.51x10™ 0.9957
AO7  Darkness 10 49 27 7.31x 107 0.8797 49 1.36x 10° 0.9995
20 102 71 6.17 x 107 0.9197 104 3.60x 107 0.9984
30 112 75 6.40 x 10~ 0.9087 114 3.63x10°° 0.9987
40 133 99 6.04 x 1072 0.9687 137 2.25%x10°° 0.9966
50 157 115 5.26 x 1072 0.9325 161 1.78 x 1073 0.9960
100 407 216 6.77 x 1072 0.8431 411 1.75x 1073 0.9995
150 395 220 3.65 x 107 0.7468 395 1.09 x 10~ 0.9946
200 354 199 6.00 x 107 0.8685 358 1.66 x 10~ 0.9989
250 329 187 7.87 x 1072 0.9233 334 1.96 x 10~ 0.9988

9¢;, initial dye concentration; Qe exp, €Xperimental adsorption capacity; Qe caica, Calculated adsorption capacity; ki1, pseudo-first-order kinetic constant;
k>, pseudo-second-order kinetic constant.
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Fig. S20 UV-Vis spectra of aqueous solutions of MO during an adsorption with 1 at initial dye
concentrations of (a) 10 ppm, (b) 20 ppm, (c) 30 ppm, (d) 40 ppm, (e) 50 ppm, (f) 100 ppm, (g) 150
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room temperature.
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Table S3 Pseudo-first-order and pseudo-second-order kinetic constants for the adsorption of MO and AO7 over 1 in daylight at room temperature’

Pseudo-first-order kinetic model Pseudo-second-order kinetic model
Dye  Condition G (ppm) Qeexp (Mgg ™) Qe calcd (Mg 87) ki (h™) R? Qecalcd (Mg g™) k2 (gmg™h™) R*
MO  Daylight 10 50 37 6.02 x 107 0.9674 51 5.89x 10~ 0.9965
20 100 83 4.73 x 107 0.9744 105 1.72x 107 0.9902
30 141 110 6.42 x 107 0.9643 146 1.90 x 10~ 0.9964
40 183 154 5.69 x 107 0.9891 191 1.06 x 10~ 0.9920
50 227 199 4.75x 107 0.9762 241 5.94x 107" 0.9841
100 506 474 4.21 %107 0.9902 555 1.70 x 107 0.9649
150 658 582 5.54 x 107 0.9878 694 2.38x10™" 0.9882
200 714 585 4.83x 107 0.9738 746 2.57x107* 0.9892
250 704 540 5.82x 107 0.9416 724 3.70x 107 0.9953
AO7  Daylight 10 55 38 1.40x 107" 0.9474 55 1.36 x 107> 0.9996
20 90 66 9.92 x 107 0.9046 92 5.32x 107 0.9991
30 108 69 8.70 x 107* 0.9230 111 5.11x 1073 0.9995
40 136 97 6.52 x 107 0.9508 140 2.59x 107 0.9980
50 158 125 5.00x 10~ 0.9733 164 1.39x10°° 0.9921
100 348 164 5.86 x 107 0.8881 350 2.29x10°° 0.9996
150 369 219 5.03 x 107 0.8775 374 1.24x 107 0.9975
200 355 217 5.61x 107 0.9604 359 1.32x10°° 0.9978
250 320 183 5.20 x 107 0.9542 322 1.56 x 1073 0.9979

9¢;, initial dye concentration; Qe exp, €Xperimental adsorption capacity; Qe caica, Calculated adsorption capacity; ki1, pseudo-first-order kinetic constant;
k>, pseudo-second-order kinetic constant.
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Fig. $S27 Photographs of (a) MO/MB, (b) MO/MG, (c) AO7/MB, and (d) AO7/MG mixed dye
solutions in water before and after adding non-activated crystalline materials of 1, showing
selective adsorption to anionic MO and AO7 dyes over cationic MB and MG dyes.
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Fig. S28 Dye removal for (a) MO/MB, (b) MO/MG, (c) AO7/MB, and (d) AO7/MG mixture as a
function of time over 1 in darkness at room temperature.

23



