
Modulation of Layered Double 
Hydroxides for photocatalytic air 

purification

Luis Sánchez 

Departamento de Química Inorgánica e Ingeniería Química
Instituto de Química para la Energía y Medioambiente – IQUEMA
Universidad de Córdoba, Córdoba, Spain. (luis-sanchez@uco.es )

mailto:luis-sanchez@uco.es


NOx NO3
-NO2

- NO2
OH· OH· OH·

photocatalysis

Figure 1: Diurnal profiles of NOx 

concentrations at urban centers



Photochemical De-NOX mechanism



New materials to combat NOX gases
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L. Sánchez et al. Metal Oxide Nanomaterials for Nitrogen Oxides Removal in Urban Environments; in "Tailored

Functional Oxide Nanomaterials: From Design to Multi-Purpose Applications" (Wiley - ISBN: 978-3-527-82693-3)



LDHs (Hidrotalcites)

- Based Mg(OH)2 structure

- A versatile chemical fórmula : 

[M1−x
IIMx

III(OH)2]
x+ Xx/n

n−·mH2O

- An important group of photocatalysts

- Simple, low-cost and scalable synthesis.
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De-NOX test
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Systems: ZnxAl-CO3 (x : 1.5 – 3.0)
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Good reusability

Photocatalytic De-NOx test  ZnAl systems
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!! Potential application to remove NOx gases from road traffic!!





Systems: Zn3Al1-xFex-CO3 (x : 1.5 – 3.0) Visible light De-NOx photocatalysis
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System: Mg3Al-CrO4

DMPO - •OH DMPO - •O2
-



Graphene quantum dots/NiTi layered double hydroxide heterojunction as a highly efficient De-

NOx photocatalyst with long persistent post-illumination action.

(Appl. Cat B: Environmental – revision submitted)
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Figure 2: NiTi-LDH nanosheets (left). NiTi-LDH and GQDS/NiTi dispersions in light and dark

conditions (center). HRTEM image for 3-GQD/NiTi sample (right) .

3 nm

NiTi-LDH

Graphene quantum dots/NiTi layered double hydroxide heterojunction as a highly efficient De-

NOx photocatalyst with long persistent post-illumination action.

(Appl. Cat B: Environmental – revision submitted)
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Figure 3: (a) XPS Ti 2p and (b) Time decay of the PL signals

for NiTi-LDH and GQDs/NiTi samples.
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Figure 4: (a) Gas concentration evolution during the photodegradation of NO under (a) UV-Vis or (c) visible light irradiation on

NiTi-LDH and GQDs/NiTi samples. (b) NO conversion, NO2 emitted, NOx conversion and selectivity values (%). (e - f) Gas

concentration evolution during the catalytic reaction of NO in light/dark periods on NiTi-LDH and GQDs/NiTi samples.

Figure 5: (a) Gas concentration evolution during the photodegradation of NO under (a) UV-Vis or (c)

visible light irradiation on NiTi-LDH and GQDs/NiTi samples. (b) NO conversion, NO2 emitted, NOx conversion
and selectivity values (%) for NiTi-LDH, GQDs/NiTi and TiO2 P25 samples. (e - f) Gas concentration evolution
during the catalytic reaction of NO in light/dark periods on NiTi-LDH and GQDs/NiTi samples.
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Figure 10: (a) DMPO spin-trapping EPR spectra obtained in dark conditions for the pre-

illuminated 3-GQDs/NiTi sample. Active species trapping experiments for the photocatalytic
NO oxidation process over (b) NiTi-LDH and (c) GQDs/NiTi samples.
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Figure 5: (a) DMPO spin-trapping EPR spectra, (b) active species trapping experiments

and (c) in situ DRIFTS spectra for 3-GQD/NiTi sample. (a) and (c) measurements were

done in the dark for the pre-illuminated 3-GQDs/NiTi sample.
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Photocatalytic and energy storage mechanisms 
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