Photofunctional Europium-Layered Double Hydroxides for efficient
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order to boost the implementation of this technology in our cities.

light and Visible light irradiations.

/Nowadays there is great concern about NO, gases pollution (NO, = NO + NO,) due to their hazardous effects on health and\ /
the environment. The concentration of these gases can be decreased directly from the air in cities through photocatalytic

Herein, ZnAl-LDH was doped with low amounts of Eu3*. The substitution of AlI3* by Eu3*, cations with quite different atomic
radii, should induce some disorder in LDH structure, which may lead to the creation of defects [3]. These ones play a key = 7Tl
role on the electron-hole recombination, light harvesting and thus the photocatalytic capacity is affected.

The LDHs were synthesised by the coprecipitation method. The obtained samples were characterized to analyse their
structure, porosity, morphology and optical properties. Subsequently, De-NO, photocatalytic tests were performed under

LDH SYNTHESIS

technology (De-NO, process), by means of photocatalytic building materials. | >/
In this regard, Layered Double Hydroxides (LDHs) are interesting compounds due to its high photocatalytic performance [1], F
low cost and chemical tuneability [2]. However, higher De-NO, efficiencies are required, specially under Visible light, in \\ /

/

|

a ) s Ratio and doping level: x

Zn2+. A|3+_ 2:1
Eudt/AIP = 2, 1
\u / 0, 0.02, 0.05, 0. L

pH-meter

-

Samples:

~

-~

RESULTS

—

A =0.82596 nm '\/\/ —— ZAE-15
W QN ZAE-10
Q
Q,\‘)/ N N N\’Q & ZAE-5 Y
© QY
. N
) A \_ -
@ ©
> >
(% ZAE-10 | “Z
- -
—— ZAE-2 :
— ZA :
il | Y OV S T :
20 25 30 35 30.9 31.2 31.5 31.8 32.1

5 10 15
20 / degrees 20 / degrees
[ Photoluminescence measurements ]

 Broad bands <500 nm — ZnAl structure; Narrow bands > 500 nm — Eu3* f-f transitions

[ X-ray difracction ]

* Increased absorption in the Visible spectrum range by Eu3* doping.

* Low-intensity absorption peaks at 395, 465, 534 nm due to ‘F, — L, 'F, = °D,and ’F,

— °D, transitions from Eu3*

* Lower band gap for the Eu**-doped LDHs — existence of empty energy levels.

Absorbance / a.u.

displacement of the (110) reflection to lower 26 values, due to the larger atomic radius of Eu3* vs
Al3*, indicates that europium has been incorporated into the LDH structural framework.
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/nAl LDHs having dive

band to Eu3* f levels.

o

coprecipitation at room temperature. The doping affected the LDH
structure, since Eu3* did not show the expected octahedral symmetry for
a LDH cation. The shifts in the band gap, enhanced -OH production and
De-NO, efficiency observed for the optimal composition (ZAE-15) were
adscribed to an adequate energy/charge transfer from ZnAl conduction
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