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INTRODUCTION & AIM RESULTS & DISCUSSION

Effect of doping on the catalytic activity of ~ano T =CH

Volatile organic compounds (VOCs) are organic contaminants with boiling points below _ 7 =
250 °C at normal temperature and pressure. They are regarded as one of the primary ::I\CI)_ 2TiO ,/ S g S @a3 S so
contributors to air pollution, with effects ranging from ozone layer reduction or climate —BN-Tioz A TiO, j{ v(\ ﬂﬂ? < 28
change to different human diseases. For these reasons, it is important to reduce their — N-TIO, /
emissions as well as diminish indoor exposure. Usually, different separation methods > | —— SXC-SN-TiO, E,z2.34ev. e N-TiO, )\ A A I
such as absorption, condensation or membrane separation, along with thermal o | —— N-XC-SN-TiO, E
oxidation, have been used for their removal. However, they are not exempt of limitations “EJ % | BN-TIO, J\¥ AN A
regarding their low removal efficiency, high cost or generation of toxic by-products due N E,;=3.16 eV £ _ ’\
to incomplete combustions. Therefore, new approaches are required such as adsorption SNTO, | A NN A
and photocatalytic oxidation. Regarding photocatalytic process, TiO, is one of the most S/ e sxcswto, | D
widely used semiconductors due to its low cost and toxicity and high stability. However, , g 74 | ]\\
the wide bandgap of its most photoactive phase (3.2 eV, anatase) reduces its A o BTsaseY bl NN A
application under visible or solar radiation. Several alternatives have been proposed to ST AMaRARN T T AASaaaaS o 10 2 3 4 5 6 70
overcome this problem, such as doping titania with heteroatoms or the synthesis of E (ev) 26
composites with carbon materials, to enhance its activity through the synergetic effect Figure 1. Tauc's plot of the materials. Figure 2. XRD patterns of the samples.
between both phases. -2 | o,
In this study, a series of titania (TiO,) doped with 2 wt.% of different heteroatoms A ILI.??O B
(N and B, N and S, and only N) were synthesized by a hydrothermal route. The o7 e BNTO, —a— BT, |
physico-chemical properties of the materials were analyzed by different | —*—SNTiO, S e
techniques, and their photocatalytic performance was assessed for the removal 0'84* | Iﬁiﬁiﬁl‘,@z
of ethylene and toluene, as target VOCs, under visible radiation and dynamic S |
conditions. The effect of humidity (30% RH) in the feed stream on the activity of S
the samples was also studied. A selected doped-titania was also combined with a
sulfur or nitrogen-doped carbon xerogel (XC) to study the co-doping effect Iin . rvra™, ¥R eos:
titania and carbon phases simultaneously, under the same experimental AR A 004
conditions, R e ateneet
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M ETH O D Figure 3. Ethylene degradation in dry conditions and Figure 5. Toluene degradation in dry conditions and
visible radiation. visible radiation.
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I Figure 5. CO, conversion in ethylene degradation, Figura 6. TOF values of toluene degradation, in
in dry and humid conditions (Vis radiation). dry and humid conditions (Vis radiation).
S or N-doped XC d  XRD analysis confirms the presence of TiO, in anatase form for all materials.
} Crystallite sizes diminished with doping and specially in the composites The addition
of the carbon xerogel in the materials was able to diminish bandgap values in the
composites to 2.8 eV for the S-doped and 2.3 eV for the N one (Figures 1 and 2).

1 All materials were active in the degradation of both VOCs under dry conditions and
visible radiation, although N-TiO, and TiO, seem to show some deactivation. Co-
doped samples (SN and BN) improved the activity and avoided deactivation
(Figures 3 and 4). However, the performance of all samples diminishes with the
presence of humidity (Figure 5). To improve the TiO, performance, various SN-TiO,-
carbon composites were tested, achieving significant benefits in terms of TOF

® O values and an enhancement of activity under humid conditions, due to the synergy
- - between phases, especially with the higher electronegativity of N-XC-SN-TIO,
180 °C, 20 h 80 °C,6 h Static air, 350 °C, 10 h (Figures 3, 4, 5 and 6).
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