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Table 1 The n-octanol-water distribution coefficient of sulfonamides
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Drug name

Calculation

value of Ko of Koy
fiff % Sulfanilamide —0.60 —0. 75019
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T — W g g Sulfadimidine 0.28 0. 340221
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Table 2 The dipole moment of sulfonamides
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Table 3 The orbital energy of sulfonamides

—1.0424 —4.8233 —3.9124 6.3005
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Fig.2 Effects of molecular structure and pH on the
photocatalytic degradation rate of sulfonamides
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Photocatalytic degradation rate of sulfonamides
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as a function of time in the mixed solution
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Fig.4 The photocatalytic degradation rate of

sulfonamides under visible-light irradiation for 3 h
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Correlativity between photocatalytic activity and molecular
electronic structure for sulfonamides degradation

DAI Ke' CHEN Hai-bo® LIU Chang-wei® YAO Yong” CHEN Hao® HUANG Qiao-yun'

1. College o f Resources and Environment » Huazhong Agricultural University sWuhan 430070 ,China;
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Abstract Photocatalytic degradation of sulfanilamide,sulfamethoxazole, sulfathiazole and sulfadim-
idine in aqueous suspension was investigated by using carbon nanotube modified TiO, nanocomposite as
the photocatalyst under visible-light and UV-light irradiation. The correlativity between molecule elec-
tronic structure and photocatalytic activity of sulfonamides was investigated by using quantum chemical
method (density functional theory) DFT/B3LYP via calculating electronic structure changes. The results
showed that the photocatalytic degradation rate of the four sulfonamides under visible-light irradiation
was in the order of sulfanilamide > sulfathiazole > sulfamethoxazole > sulfadimidine. The photocatalytic
activity of sulfonamides could be described better by their electronic structures:increasing the dipole mo-
ment and energy of HOMO and decreasing the n-octanol-water partition coefficient and the HOMO-LU-
MO gap lead to an increase in the photocatalytic degradation rate. The photocatalytic degradation rates of
the sulfonamides in mixture relate to not only their molecule electronic structures but also the adsorption
on the photocatalyst.

Key words sulfonamide; photocatalysis; degradation rate; quantum chemical; electronic structure
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