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Figure S1: SEM images of CuO (a), CuOClPTES (b), CuO-Si-N(OH)2 (c) and CuO-Si-S-
NH2 (d).

Table S1: EDS analysis of CuO nanosheets indicating the elemental composition: 

a) b)

c) d)



Fig.S2: X-ray diffraction of the CuO (a) and the modified CuO-ClPTES (b), CuO-Si-N(OH)2  (c), 
CuO-Si-S-NH2 (d) materials.
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Fig. S3: TGA spectra of CuO (a), CuO-ClPTES (b), CuO-Si-N(OH)2 (c) and CuO-Si-S-NH2 (d).

Table S2: zeta potential analysis of different CuO samples:

CuO CuO-ClPTES CuO-Si-N(OH)2 CuO-Si-S-NH2

Zeta potential 
(mV)

8 mV 14 mV 30 V - 27 mV



Figure S4: UV-Visible spectra of 4 nitrophenol reduction without catalyzer (a) or catalyzed by CuO-ClPTES 
(b) and CuO-Si-S-NH2 (c).

300 350 400 450 500

0.0

0.5

1.0

1.5

2.0

2.5

3.0

A
bs

or
ba

nc
e 

(a
.u

)

Wavelength (nm)

0 min
5 mins
10 mins
15 mins
20 mins
30 mins
40 mins

4-NP

300 350 400 450 500
0

1

2

A
bs

or
ba

nc
e 

(a
,u

,)

Wavelength (nm)

 1 min
 2 min
 3 min
 4 min
 5 min
 7 min
 8 min
 9 min
 10min
 11min
 12min
 13min
 14min
 15min

(b)

300 350 400 450 500
0

1

2

A
bs

or
ba

nc
e 

(a
,u

,)

Wavelength (nm)

 2 min
 3 min
 4 min
 5 min
 6 min
 7 min
 8 min
 9 min
 10min
 11min

1 min (c)

(a)



450 500 550 600 650 700

0.0

0.5

1.0

1.5

2.0

A
bs

or
ba

nc
e 

(a
. u

)

Wavelength (nm)

 0 min
5 mins
10 mins
15 mins
20 mins
30 mins
40 mins
60 mins 

MB

400 450 500 550 600 650 700

1

2

3

A
b

so
rb

a
n

ce
  (

a
,u

,)

Wavelength (nm)

 1 min
 4 min
 6 min
 8 min
 10min
 12min
 14min
 16min

(b)

Figure S5: UV-Visible spectra of methylene blue reduction without catalyzer (a) or catalyzed by CuO-
ClPTES (b) and CuO-Si-S-NH2 (c).
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