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Deep removal of nitrogen-containing compounds from vehicle fuels using denitrogenation adsorbent WANG
Shenggiang \LIANG Yi , YANG Lei , YU Hongbing. (College of Environmental Science and Engineering , Nankai
University, Tianjin 300071)

Abstract: Highly efficient denitrogenation adsorbent was prepared by loading phosphotungstic acid (PTA) and
formaldehyde gases on mesoporous molecular SBA-15. The mass ratio of SBA-15 : PTA : formaldehyde gases was
10 ¢ 7 * 3. Quinoline, indole and carbazole were used as the target nitrogen-containing compounds in vehicle fuels in
which xylene or the mixture of xylene and dodecane was used as the solvents. The effect of temperature and concentra-
tion of nitrogen-containing compounds on denitrogenation rate was investigated; the deep denitrogenation mechanism
of PTA and formaidehyde was also studied. The results showed that the basic nitrogen-containing compounds and non-
basic compounds with low-concentration in model fuels can be deeply removed by adsorbent without loading formalde-
hyde. The selectivity of the adsorbent in the removal of non-basic nitrogen-containing compounds and the reaction rate
benefited from the existence of formaldehyde in the pores. Model fuels with ultra-low concentration nitrogen were ob-
tained in 90 min at 70 'C when the mass proportion between adsorbent and model fuels containing quinoline,indole and
carbazole was 2. 0 ¢ 30, 0. The mechanism of basic nitrogen-containing compounds removal by PTA was the formation
of charge-transfer complexes and acid-base reaction; while the non-basic nitrogen-containing compounds were removed
by the condensation reaction with formaldehyde under the control of PTA, The regenerated denitrogenation adsorbent
was recycled and the efficiency declined according with the increase of the basicity of nitrogen-containing compounds.
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Table 1 Model fuels consisted of solvents and different
nitrogen-containing compounds
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Table 2 Structural parameters of SBA-15
and PTA/SBA-15

g% i 71 S/(m?«g=1) V/(em® g™ d/nm
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Fig.3 Denitrogenation of low-concentration model fuels
by PTA/SBA-15 at 70 'C
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Fig. 4 Denitrogenation of high-concentration mode! fuels
by PTA/SBA-15 at 70 C
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Fig. 6 Removal of quinoline from high-concentration
model fuels by denitrogenatio adsorbents
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Fig. 9 The mechanism of denitrogenation reaction curred in pore spaces of adsorbent
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