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Fig. 1  Chemical structure of typical oxygen-containing
groups and other correlated groups in nematic

liquid crystal
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Fig. 2 Electrostatic potential (ESP) of A, B, C, D and

E calculated by DFT B3LYP/6-31G(d) method.
The areas with the most negative ESP are marked
out (The unit of ESP is 10 *e, and e is the elec-

tronic charge unit), the electron density contour

isovalue is set to 0.4 (e/nm?).
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Table 1 Viscosity of liquid crystal compounds corre-

sponding to structure A,B and C

& v o(mr /)1
A 20
B 70
C 16
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Table 2

Viscosity of liquid crystal compounds corre-

sponding to structure C, D and E

t & W v (mPa + $)['"
C 89
D 99
E 65
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Fig. 3  Electrostatic potential of F, G and H calculated
by DFT B3LYP/6-31G (d) method. The areas
with the most negative ESP are marked out (The
unit of ESP is 10 * e, and e is the electronic
charge unit) , the electron density contour isovalue

is set t0 0.4 (e/nm*).
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Table 3 Interaction energy and viscosity of dimmers of
F, G, and H
&Y Evp: (keal/mol) 71 (mPa + s)
F 6.59 2.25
G 5.85 1.59
H 4. 40 1.42
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Electrostatic potential of I, J and K calculated by
DFT B3LYP/6-31G(d) method. The areas with

Fig. 4

the most negative ESP are marked out (The unit
of ESP is 10 ?e, and e is the electronic charge
unit) , the electron density contour isovalue is set

to 0.4 (e/nm’).
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Effects of Oxygen on Viscosity of Nematic Liquid Crystal
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Abstract

The electrostatic potential (ESP) and dipole moments of typical oxygen-containing groups in ne-

matic liquid crystals (NLC), for which the oxygen atom can lie in different position or connected with
different groups, have been calculated by the DFT B3LYP/6-31G(d) level theory. When fluorinated

groups connected with oxygen atom directly, their impacts on the ESP and dipole moments were ana-

lyzed. The connections between these ESP and dipole moments with the viscosity of NLC have been

studied. The conclusions here are really helpful for the understanding of the electronic structure-

viscosity relationship and for the molecule design of low viscosity NLC compounds.
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