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Erratum

“Sudden Conduction at the solid to mesophase transition of octa-n-alkoxy substi-
tuted phthalocyanines,” Johan F. van der Polf, Matthijs P. de Haast, John M.
Warmani and Wiendelt Drentht, tDepartment of Organic Chemistry, Utrecht
University, Padualaan 8, 3584 CH UTRECHT, The Netherlands, iRadiation
Chemistry Department, IRI, Delft University of Technology, Mekelweg 15, 2629
JB DELFT, The Netherlands. Mol. Cryst. Liq. Cryst. 183, pp. 411-420.

In Reference 1 the possibility that the microwave conductivity of approximately
0.1 S/m found for the liquid crystalline phase of octa-n-alkoxy substituted phthal-
ocyanines was due to dipole relaxation was dismissed on the basis of an estimate
of the maximum possible dipolar contribution to the dielectric loss at the frequencies
used, 28 to 38 GHz. Due to a mistake in concentration units this potential con-
tribution was however grossly underestimated. We present a corrected calculation
and, as a result, a revised conclusion below.

The dipolar contribution to the high-frequency conductivity (dielectric loss) is
given by

o(w) = Np(e + 2)?p?F(w7p)27ksT1p (1)

with N, the dipole concentration (per m?), € the relative dielectric constant of the
medium, p (Cm) the dipole moment, kgT (J) the characteristic thermal energy, 7,
(s) the dipole relaxation time, o (s™!) the radian microwave frequency (v = 2uf
with f in cycles per second), and F(w7p) the frequency dispersion term which for
a Debye type relaxation is given by

Flotp) = (emp)¥[1 + (01p)] @)

From equation (1), o(w) is seen to have a maximum possible value, corresponding
to the condition 1, = 07!,

0(w)nax = Nple + 2)?pw/54k, T 3)

For the conditions of the measurements, carried out at room temperature with ¢
= 3 and a frequency of 30 GHz, equation (3) becomes

0-(("))max = OIS[NID]I)2 (4)
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for the dipole concentration, [Mp], in moles per litre and the dipole moment, D,
in debye.

Because of the symmetry of the phthalocyanine unit and the non-polar nature
of the alkyl chains, any dipolar contribution to the dielectric loss must be assumed
to arise from motional freedom of the alkoxy bridging units in the liquid crystalline
phase. Since the concentration of these units in the solid is approximately 5 M and
the dipole moments of alkoxybenzenes are typically 1.2 debye? the maximum pos-
sible dielectric loss from this source would be approximately 1 S/m rather than the
10~* S/m estimated previously. Clearly therefore a dipolar contribution to the
measured conductivity is within the realms of possibility.

The condition of maximum o(w), T, = !, however corresponds to a dipolar
relaxation time of only approximately 5 ps which would seem to be unrealistically
short for the present molecular structures since even for simple low viscosity al-
cohols dipolar relaxation times of tens of picoseconds are found.?

Using Equation (2) to estimate the actual relaxation time required to give the
experimentally observed conductivity of approximately 0.1 Sm~! we find a value
of approximately 100 ps. While this is still rather short, considering the bulky units
attached to the bridging oxygen atom, it can not be completely ruled out as a
possible timescale for at least partial reorientation or flexing of the Pc-O-R units,
particularly if the alkoxy chains are fully “melted” in the liquid crystalline phase
as is often taken to be the case.

While the dipolar relaxation explanation of the microwave conductivity observed
in the mesophase of octa-n-alkoxy substituted phthalocyanines may possibly be
judged less likely than that based on the thermal generation of mobile, intra-core
charge carriers, it clearly can not be completely ruled out. Additional conductivity
measurements at lower microwave frequencies, in the region of a few GHz, and/
or electron spin resonance measurements might help to resolve this ambiguity of
interpretation.
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