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0000 14004 13968 17352 1398 17349 14011 17347 13996 13467  1.7491 0.9679
0.005 13982 13966 17426 13993 17278 14028 17279 13983 13472  1.7565 0.9664
0010 14064 13988 17219 13968 17509 13986 17497 14033 13457 17362 0.971
0015 13947 13971 17599 14039  1.7148 14074 17155 13965  1.3481 1.7745 0.964
0020 13939 13978 17702 14072  1.7089 1.41 17097 13963 13487  1.7856 0.9633
0.025 13934 13984 17813 14108 17032 14132 17043  1.3961 13493 1.7987 0.9623
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0015 1197581  120.695 1203107 119.8942  120.3838  120.0973  121.601  117.9601 1212541  109.8042
0.020 1197792 1208118 120343 1197492  120.6021 1200193  121.5053 1177906  121.0858  109.8345
0.025 1197925 1209638 1203999  119.585  120.8486  119.954 1213639  117.6837 1209039  110.0799
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F n=1 2 3 4 5 6 7 8 9 10
0 A 286.51 272.39 266.58 238.32 215.04 214.22 213.22 212.62 209.10 208.37
f 0.0000 0.0406 0.0000 0.0136 0.0005 0.5633 0.5605 0.0008 0.0001 0.0006
0.005 A 297.46 278.18 272.84 241.28 225.00 217.08 216.47 215.70 215.48 214.61
f 0.0000 0.0000 0.0356 0.0303 0.0009 0.0491 0.5183 0.0000 0.4621 0.0008
0.01 A 306.17 285.57 273.43 241.61 231.16 227.10 220.98 220.34 217.45 216.22
f 0.0000 0.0001 0.0390 0.0228 0.0008 0.0014 0.0035 0.0018 0.4902 0.0002
0.015 A 375.33 358.56 285.85 279.09 276.21 276.03 272.36 263.53 256.27 241.30
f 0.0000 0.0001 0.0006 0.0012 0.0155 0.0010 0.0008 0.0003 0.0886 0.0012
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f 0.0001 0.0001 0.0002 0.0002 0.0012 0.0003 0.0002 0.0087 0.0014 0.0000
0.025 A 894.13 685.18 562.00 553.50 469.62 420.96 406.99 398.75 368.07 357.77
f 0.0001 0.0000 0.0001 0.0003 0.0011 0.0158 0.0024 0.0002 0.0000 0.0001
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Molecular structure and electronic spectrum of
pentachlorophenol in the external electric field*
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Abstract

In order to study the influence of external electrical field on molecular structure, chemical bond and electronic spectrum of

environmental poison chlorophenol, the method B3LYP of the density functional theory (DFT) at 6-311++G(d, p) level is used to

calculate geometrical parameters, dipole moments and total energies of the ground state of pentachlorophenol molecule under different

external electric fields (from O to 0.025 a.u.) in this article. On this basis, the UV absorption spectra of pentachlorophenol (PCP) are

studied using the time-dependent density functional theory (TDDFT) in the same fundamental group and compared with the ultraviolet

absorption peak of phenol given in the literature. Finally, the rules of external electric field influencing wavelengths and oscillator

strengths of the first ten excited states of a PCP molecule are studied. The results show that molecular geometry is strongly dependent

on the field intensity, the molecular dipole moment is proved to be first decreasing, then increasing and the total energy first increasing

then decreasing with the increase of the field intensity. Compared with the ultraviolet absorption peak of phenol, that of PCP is red-

shifted. The oscillator strength of excited state of PCP is proved to be decreasing, and the ultraviolet absorption peak is also red-shifted

with the increase of the field intensity.

Keywords: pentachlorophenol, external electric field, DFT, TDDFT

PACS: 31.15.ee, 31.15.es, 31.15.ae, 31.15.ag

* Project supported by the National Natural Science Foundation of China (Grant Nos. 10664001, 41061039, 11164004), the Foundation of
Excellent Youth Qualified Scientists and Technicians of Guizhou (Grant No. 200712), and the Foundation of Graduate Student of Guizhou

University (Grant No. 220111009).
1 E-mail: tylgzu@163.com

153101-7



