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F  R(1,7) R(59) R(30,31) R(31,33) R(34,38) R(l1,12) R(14,15) R(37,40) R(37, 42)
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#3 DBP 4 FREELSMRIIERIRE v/em ™1 BERIK
WARE e BRME Av/em™ ! FIHIHEE F/au. R

AT BT 1 B 7RI, B S AR 4 v 3eAT
"] LLE B 7 3 A2 A f 37y BT 5 2 IR B

F 0 0.005  0.010 0.015  0.020 W 1, A5 T ERag, H
e 572 466 391 273 342 N X N . B
Ay 0 0 g g s BN, EATRAER 23 > T 40 em ™Y, 56
2 v 1284 1300 1300 1308 1316 em™ !, XA BT C11=012 8 K 1 1.2095 A 4%
e 782 1190 938 873 805 N 1.2161 A, 014=C15 {4 K 11 1.2027 A7E N
Ave 016162 2 712184 A, 435I T 0.0066 A | 0.0157 A. 2,
3 v 1202 1308 1308 1332 1340
WL T B RS, Hoh 0311
C e 1000 1541 s7r 11ms 3,6, TIEW I 7 BEMERE, HrhC3 30 M4k
an sy = — < = A I 327 po
Av 0 16 16 40 48 TRz e A ) 3 B B, BRBER I OR T
4 v 1764 1764 1764 1748 1724 48 em™t, XEF N K H1.0037 A AT
e 99 736 1227 1451 1258 1.0885 A, #1477 0.0052 A. fF: i 5 WU F) 20 7%
Av 0 0 0 —16  —40 . _
BRIEFS, 71 1 BEIRY, e g By
s . 1706 178 1772 1756 1740 BEFS, 4TI BE RN R B e HadhAT T BB 7.
e 1010 1211 1275 1593 1138
Av 0 -8 —24  —40  —56 N NORSTNEEEG N
5 DBP v QY L
6 v 3020 3020 3028 3028 3028 A FRMASEKURSAE
\\ N \\ = E/
coww o w o 00 8 % A K iR TR
Av 0 0 8 8 8
7 v 3084 3084 3084 3092 3100 5.1 DBP B A AEK
e 501 213 239 258 193
Av 0 0 0 8 16 7£ DBP 73 1548 J UM 25 MR I 25 Al F ) R
# 4 DBP #FEAESHEK A(EA: nm) S5HIZBYE FORA: au) XA
F 0 0.0025 0.005 0.0075 0.01 0.0125 0.015 0.0175
n=1 26524 26814  269.16  272.72  276.15  347.70  500.33  910.35
2 256.62  259.89 26212 26532 27234  339.08  481.98  857.72
3 240.90 24229 24478  247.39  267.85 31479 42362  665.09
4 226.09 22832 23262 24676  267.49  309.09 41437  652.58
5 225.27 22562  230.07 23822 26430  306.84  400.67  620.83
6 219.40 22406 22488 23557  260.82 29821 37388  559.09
7 21544 21841  221.93 23087  257.33 29646  365.64  538.85
8 204.97 21039  217.10  230.36 25480 29219  363.58  509.22
9 201.35  207.96  216.88  226.75  250.51  289.72 34321  455.82
10 19748  206.75 21235  224.84 24746 28201  342.68  447.24
11 19412 20056 212,05 22236 24623  279.93  338.32  432.07
12 193.71 197.99 21028 22152 24533  276.37  334.66  431.27
13 190.61 196.28  208.60  219.30  242.84  273.02  329.36  425.48
14 189.63 19479  207.34  219.06 24143 27147 32223  411.95
15 188.81 19312 20412 21813 23853  271.09 32146  409.88
16 186.47  190.65  201.84  217.97  237.74 26532  313.86  401.07
17 186.09  190.17  200.85  216.65 23505  264.81  306.66  378.82
18 18524  189.07  199.33  216.15  234.65  263.73  306.36  374.78
19 183.58  188.70  198.78 21592 23274  261.15  306.30  365.71
20 182.08 18850  196.24 21417  231.50  260.11  300.32  357.59
21 181.46  186.98 19551 21279  229.36  259.89 29857  355.05
22 180.90  186.75  194.05  209.95 22812  258.80  293.18  354.68
23 180.56  184.56  193.03  209.16  227.81  256.67 29226  351.41
24 179.92 18322  192.88  208.19 22590  256.24 29149  347.75
25 178.62 18267  191.30  207.72  225.65  253.72  290.34  344.76
26 17824 181.90  189.97  207.30  224.34  253.00  286.72  340.53
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Mbolecular structure and spectrum of dibutyl phthalate
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Abstract

Dibutyl phthalate (DBP) is the main component of the plasticizers. In order to study the influence of an external
electrical field on the molecular structure and spectra of DBP, the method B3LYP of the density functional theory
(DFT) at 6-3114++G(d, p) level has been used in this paper to calculate its geometrical parameters and infrared (IR)
spectra, in the ground state of DBP molecule under different external electric fields (from 0 to 0.020 a.u.). On this
basis, the UV-Vis absorption spectra of DBP are studied using the time-dependent density functional theory (TDDFT)
in the same fundamental groups and compared with the ultraviolet(UV) absorption peak of the molecules measured by
UNICO ultraviolet and visible spectrophotometer. The rule of variation of wavelength and oscillator strength of the first
twenty-six excited states of a DBP molecule under the influence of the external electric fields are studied. Results show
that the molecular geometric parameter is strongly dependent on the external field intensity, and the dipole moment
of DBP is proved to be sharply increased, and the total energy first decreases with the increases of the external field
intensity; the significant negative (“red”) and positive (“blue”) frequency shifts are observed, i.e., vibrational Stark effect
(VSE) is shown obviously; the ultraviolet absorption peaks of the excited states of DBP show an observable red shift,

and the oscillator strength decreases sharply with increasing field intensity.

Keywords: dibutyl phthalate, external electric field, DFT, spectrum
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