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Figure S1. XRD pattern of the CuFeS,-SDS nanoparticles on a glass substrate.
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Figure S2. FTIR spectra of CuFeS,-OP vs the hydrophilic CuFeS,-SDS
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Figure S3. Excitation dependent photoluminescence mapping for a) CuFeS,-OP b)
CuFeS,-SDS c) Tauc plot for the CuFeS,-OP considering a direct band gap
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Figure S4. XRD patterns as a comparison between the pristine bulk and exfoliated
COFs vs their hybrid materials with CuFeS,-SDS
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Figure S5. FTIR spectra as a comparison between the pristine bulk and exfoliated COFs
vs their hybrid materials with CuFeS,-SDS
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Figure S6. EDX spectra of the bCOF@CuFeS,-SDS hybrid material.
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Table S1. EDX elemental analysis

Element
CK
N K
AuM
SK
ClK
Fe K
CuK

Total

Wt %

71.43

2.18

2.19

0.65

12.70

0.36

0.48

100.00



Excitation Wavelength (nm)

Excitation Wavelength (nm) Excitation Wavelength (nm)

Excitation Wavelength (nm)

Supporting Information

bCOF

o000
.75
&9.50

1043

. 139.0
1738
2085

2433

2780

350 400 450 500 550 500
Emission Wavelength (nm})

bCOF @ 0.05 gL' CuFe$

350 400 450 500 550
Emission Wavelength (nm)

bCOF @ 0.2 gL' CuFeS,-SDS

0.000
2525
3050

7575
101.0
1263
350
1515

1768

2020

450 500 550 600
Emission Wavelength (nm})

bCOF @ 0.4 g L' CuFeS -SDS

450

350

300

450 500 550
Emission Wavelength (nm)

Excitation Wavelength (nm)

Excitation Wavelength {nm) Excitation Wavelength (nm)

Excitation Wavelength {nm)

bCOF @ 0.025 g L' CuFeS,-SDS

450
000
40,00
50.00

400
120.0

. 180.0
2000
2400

350

2800

3200

350 400 450 500 550 600

Emission Wavelength (nm)

bCOF @ 0.16 gL' CuFeS -SDS

450
0.000
27.13
5425
400
8138
1085
13585
350
1625

1899

217.0

350 400 450 500 550 500
Emission Wavelength (nm)

bCOF @ 0.3 g L" CuFeS,-SDS
0.000
2231
44,63

6504
.sazs
118

128

350

186.2

1785

350 400 450 500 550 500
Emission Wavelength (nm}

bCOF @ 0.6 gL' CuFeS,-SDS

450
0.000
2031
2063

400
60.94
. 8125
1016

350
1719
1422
1625

300

350 400 450 500 550 600
Emission Wavelength {nm)



Excitation Wavelength (nm)

Excitation Wavelength (nm)

Excitation Wavelength (nm)

Supporting Information

exfCOF

450

4025
80.50
400

1208

. 161.0
201.3

415

350

2818

3220

300
400 450 500 550 600

Emission Wavelength (nm)

450 exfCOF @ 0.05 L'CuFeS_-SDS

0.000
3488
69.75
1295
. 174.4
350
209.3
I 244.1
2790

300
400 450 500 550 600

Emission Wavelength (nm)

exfCOF @ 0.2 g L' CuFeS,-SDS

0.000
26.38
52.75
400
79.13
. 1085
1319
350
1583
I 1846
2110

300
350 400 450 500 550 600

Emission Wavelength (nm)

Excitation Wavelength (nm) Excitation Wavelength (nm)

Excitation Wavelength (nm)

exfCOF @ 0.025 g L' CuFeS,-SDS

450
0.000
3788
7575
400

1136

1515

1894

350
2273
265.1

303.0

300
350 400 450 500 550 600

Emission Wavelength (nm)

450 exfCOF @ 0.1 g L' CuFeS,-SDS

0.000
2850
57.00
400
85.50
1140
1425
350
1710
1895

2280

300
350 400 450 500 550

Emission Wavelength (nm)

exfCOF @ 0.3 gL' CuFeS,-SDS

0.000
2369
47.38
400
71.06
9475
118.4
350
142.1
165.8

189.5

300

350 400 450 500 550 600
Emission Wavelength (nm)

Figure S7. Excitation dependent photoluminescence mapping of the CuFeS,-SDS titration in

0.2 g L't bCOF and exfCOF aqueous dispersions
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Figure S8. Time-resolved photoluminescence spectra and the bi-exponential fitting of a) bCOF
and bCOF@CuFeS,-SDS and b) exfCOF and exfCOF@CuFeS,-SDS at the 469 nm and 529 nm

emissions
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Figure S9. UPS measurements of CuFeS,-OP nanoparticles on a FTO substrate.

bCOF@CuFeS -SDS

494 nm 536 nm
Equation ¥y =a+b'x Equation y=a+b'x
Weight No Weighting Weight No Weighting
Residual Sum 0.0414 Residual Sum 0.03832
of Squares of Squares
Pearson's r 0.97341 Pearson's r 0.98669
Adj. R-Square 0.94908 Adj. R-Square 0.96695
Value Standard Error Value Standard Error

Intercept 1.02968 0.06282 Intercept 1.07285 0.06043

8 Slope 4806.32384 514.83408 L Slope 6011.70449 495.37782
exfCOF@CuFeS -SDS
494 nm 536 nm
Equation y=a+bx Equation y=a+bx
Weight No Weighting Weight No Weighting
Residual Sum 0.00198 Residual Sum 0.01221
of Squares of Squares
Pearson's r 0.9985 Pearson's r 0.99375
Adj. R-Square 0.99626 Adj. R-Square 0.98443
Value Standard Error Value Standard Error

Intercept 0.98642 0.01375 Intercept 1.07341 0.03411

E Slope 4116.48339 112.68093 F Slope 4979.12525 279.81877

Figure S10. Parameters of the linear fitting at the Fo/F plots of bCOF@CuFeS,-SDS and

exfCOF@CuFeS,-SDS (excitation:410 nm, emissions: 494 nm and 536 nm).




2.4

Supporting Information

2.2
2.0

1.8

L

S
o

L

1.6 4
1.4

1.2

1.04e"

@ DbCOF@CuFeS,-SDS; 4, =494 nm

bCOF@CuFeS,-SDS; A,

em

Polynomial Fit of Sheet1 C

Polynomial Fit of Sheet1 B

V= Inbarcept + B15 1 T BTXZ

Equation

Weight Na Waighting

Residual Sum of 200151

Squares

Adj, R-Sauare 09985

valus Standard Error

ntercept 089183 0.0156

[ B1 9424 52309 385.11986
B> -1 55438FT 1 GBET4FEE
¥ - Interospt + BI""1 1 B2x°2

Equation

weight Ho weignting

Reesidual Sum of 007885

Squares

Adi. R-8q 097288

Value
0.06213

Standard Errar
0.08568
1374.32505
6.01824E8

Intercept
B1
B2

778736259
12711087

0.0

a)

10000

5.0x10° 1.0x10*

1.5x10* 2.0x10* 2.5x10*

CuFeS,-SDS mol L

@ bCOF@CuFeS,-SDS; &, =494 nm
bCOF@CuFeS,-SDS; A_ =536 nm

9000
8000
7000
60001
5000 -
4000 -
3000
2000 -
1000

-

(F/F-1)Q]

Linear Fit E
ffffffff Linear Fit D
o @ iuT -
Equation y=at+hbx
Weight Mo Waighting
Residual Sum 1.29546E6
of Squares
Pearson's r -0.21053
Adj. R-Square -0.27424
Value Standard Error
Intercept 5554.74466 515.77706
o Slope -1 43966E6 3.85065E6

@
o
Equation y=a+hb
Weight Mo Weighting
Residual Sum  373938.0721
of Squares
Pgargon's ¢ -0.9848
Adj. R-Square 0.90777
Value Standard Emor

Intercept 8850.2162 277.10883

E Slope A BITSTET 20736586

0.0

b)

Figure S11. a) The polynomial fitting and b) the parameters of the extended S-V, (Fo/F-1)/[Q]
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with [Q] the concentration of the nanoparticles for bCOF@CuFeS,-SDS.




