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❑ The use of semiconducting nanomaterials as photocatalysts
has impact on pollutants removal methodologies and
therefore on the nowadays critical issue of environmental
remediation.

❑ Those materials can be prepared in a wide range of shape and
sizes, pristine or modified and as powders or supported on
substrates.

[1] V.C. Ferreira, A.J. Goddard, O.C. Monteiro, J. Photochem. Photobiol. A 357 (2018) 201–212 ; [2] V.C. Ferreira, W. Wise, O.C. Monteiro, Ceramics International 46 (2020) 27508–27516.

Catalyst

Activation
by light

Reactive 
species Photode-

gradation

h+ h+ h+

e- e- e-

O2

O2
•-

H2O

HO•

Eg

R
ec

o
m

b
in

at
io

n

Organic 
pollutants

Degradation 
products, 
H2O, CO2

CB

VB

Catalyst:

XRD DRS

SEM/TEM

20 40 60
2 / 

o

C
o
u
n
ts

 (
a
.u

.)

b

Bi
2
S

3
 file

pristine Cotton

nanoBi
2
S

3

Cot-Bi
2
S

3

20 40 60

 

2 / 
o

C
o
u
n
ts

 (
a
.u

.)

pristine Cotton

BiOCl file

Cot-BiOCl

pureBiOCl

a

5 µm

Cotton-BiOCl

Eg BiOCl= 3.35 eV
Eg BiOCl UV= 1.99 eV

L = 1.0 ± 0.4 μm 
th = 58 - 575 nm 5 μm

BiOCl

PL
[1]

Plate like NPs immobilized 
on Cotton fibres

Crystalline BiOCl
NPs on Cotton

Self-sensitization 
of BiOCl

Decreased 
recombination 
rate for BiOClUV

300 600 900 1200
0.0

0.1

0.2

0.3

Cotton

Cott-BiOCl

BiOClA
b

s
. 
(a

.u
.)

 / nm

BiOCl
UV

300 400 500
0.0

0.5

1.0

1.5

BiOCl
UV (2)

BiOCl
UV (1)

x
 1

0
-5
 I
n

te
n

s
it
y
 (

a
.u

.)

 / nm

BiOCl

❑ Some semiconductor NPs display interesting photochromic
properties enabling its use for sensing purposes.
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Other examples: Polyester (PE)
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Reversible self-sensitization of BiOCl
 Oxygen vacancies upon irradiation
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❑ Easy catalyst recovery

❑ Reutilisation up to 4 cycles

without efficiency loss
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Photocatalytic degradation of organic pollutants
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