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Chlorine Effect on M olecular Descriptors of Disinfection By-Products
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vironmental Science and Engineering, Tsinghua University, Beijing 100084, China; 2. Department of Civil and En-

vironmental Engineering, Florida International University, M iam i, FL 33174)

Abstract: This paper studied the effects of the number of chlorines in disinfection by-products (DBPs) on their
molecular descriptors, including LogP, lowest molecular orbital energy(LUMO), highest m olecular orbital ener
gy(HOMO),HOMO-LUMO(AE)and dipole m oment. The results showed that different classification of organic
com pounds had different effects on different m olecular descriptors. The orders of correlation between num ber of
chlorines and m olecular descriptors are as follows: LogP> LUMO> HOM O> AE> dipole m oment.
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4 0.753 0.980 - 0.621 0.726 0.951 1.845 0.886 1.404 - 0.647 0.770
53 0.896 10.264 - 0.306 2.236 0.136 0.965 0.197 1.408 - 0.069 0.491
6 0.927 2.837 - 0.028 0.049 0.622 1.262 0.373 0.680 - 0.378 0.689
4 0.975 2.175 - 1.000 1.147 0.995 2.975 0.988 2.572 - 0.927 1.635
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1- -2- 1 0.42 0.21 - 0.63
2,2,2- -1,1- 3 0.45 0.12 - 0.57
2,2,2- 3 0.45 0.13 - 0.58
2, 2- 2 0.44 0.16 - 0.60
2- 1 0.43 0.20 - 0.63
3- -1, 2- 1 0.42 0.20 - 0.62
3- 1 0.43 0.21 - 0.64
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LogP
LogP LogP
1,2,3,4- 4 4.75 2, 5- 2 2.71
1,2,3,5- 4 4.75 2, 5- 2 2.96
1,2, 3- 3 4.04 2, 6- 2 2.71
1,2,4,5- 4 4.75 2, 6- 2 2.63
1,2, 4- 3 4.16 2-  -4,6- 2 3.567
1,2- 2 3.45 2- 1 1.91
1,3,5- 3 4.28 2- 1 2.16
1,3- 2 3.57 3,4,5- 3 3.203
1, 4- 2 3.57 3,4,5- 3 3.79
2,3,4,5- 4 3.92 3, 4- 2 2.59
2,3,4,5- 4 4.3 3, 4- 2 3.17
2,3,4,6- 4 4.09 3, 5- 2 2.71
2,3, 4- 3 3.2 3, 5- 2 3.29
2,3, 4- 3 3.58 3- -2,6- 2 3.517
2,3,5,6- 4 3.92 3- 1 1.91
2,3,5,6- 4 4.09 3- 1 2.49
2,3,5- 3 3.7 4, 6- -1, 3- 2 2.08
2,3, 6" 3 3.37 4-  -2,5- 2 3.847
2,3- 2 2.59 4- -2,6- 2 3.517
2, 3- 2 2.96 4- 1 1.91
2,4,5- 3 3.32 4- 1 2.49
2,4,5- 3 3.7 1 2.86
2,4, 6- 3 3.92 6 6.18
2,4, 6- 3 3.44 5 4.64
2,4, 6- 3 3.37 5 5.47
2, 4- 2 2.71 5 4.8
2, 4- 2 2.96
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