This article was downloaded by:

On: 25 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Liquid Crystals
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713926090

Corrigendum: Enantiotropic and monotropic transitions of the discotic

mesogen 5,10,15,20-tetrakis(4-n-dodecylphenyl)porphyrin under pressure
Yoji Maeda; Yo Shimizu

Online publication date: 06 August 2010

To cite this Article Maeda, Yoji and Shimizu, Yo(1999) 'Corrigendum: Enantiotropic and monotropic transitions of the
discotic mesogen 5,10,15,20-tetrakis(4-n-dodecylphenyl)porphyrin under pressure’, Liquid Crystals, 26: 5, 787 — 788
To link to this Article: DOI: 10.1080/026782999204895

URL: http://dx.doi.org/10.1080/026782999204895

PLEASE SCROLL DOWN FOR ARTICLE

Full ternms and conditions of use: http://ww.informworld.confterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or danmmges whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713926090
http://dx.doi.org/10.1080/026782999204895
http://www.informaworld.com/terms-and-conditions-of-access.pdf

19: 25 25 January 2011

Downl oaded At:

LiQuip CRYSTALS, 1999, VoL. 26, No. 5, 787-788

Corrigendum

Enantiotropic and monotropic transitions of the discotic mesogen
5,10,15,20-tetrakis(4-n-dodecylphenyl )porphyrin under pressure

YOJI MAEDA*' and YO SHIMIZU®
! National Institute of Materials and Chemical Research, 1-1 Higashi, Tsukuba,
Ibaraki 305-8565, Japan
? Osaka National Research Institute, 1-8-31 Midorigaoka, Ikeda, Osaka 563-8577,
Japan

The authors earlier reported [1] the fact that the
enantiotropic liquid crystal transition of the discogen
5,10,15,20-tetrakis(4-n-dodecylphenyl )porphyrin (C12TPP)
at atmospheric pressure changes reversibly to a mono-
tropic transition under hydrostatic pressure. Structural
behaviour was studied [2] using a rotating anode X-ray
generator equipped with a high pressure vessel on the
wide angle goniometer.

Errors in the calculation of the 20 values have been
corrected and the true values for the d spacings differ
significantly from those reported in ref [ 1]. The correct
Bragg spacings are given now in the table and used in the
figure, which replace the table and figure 7, respectively,
in ref [1]. The new results are put in context by the
following information.

The X-ray patterns were obtained for the crystal Cr
on heating and subsequent cooling at 300 MPa. Crystal
Cr2 was held at temperatures up to 95°C and then the
Cr2—(Cr4 )—Crs transition occurred at about 100°C. The
X-ray pattern of crystal Crs was maintained in a wide
temperature region between 100°C and 180°C, until the
Crs—I transition occurred at 183°C. The X-ray pattern
of crystal Crs exhibits a strong reflection at 26= 3.77°
(d=23.44A) with several reflections at wide angles
different from the Dv phase. The heating experiment at
300 MPa indicates the transformation Cr;—100°C—Crs—
183°C-1. In this case, the Crs—Crs transition observed as
a peak on the DTA curve was not confirmed clearly by
the X-ray behaviour. The X-ray patterns of the sample
on subsequent cooling from 185°C show a small but
sharp reflection at 20=2.79° (d=31.64A) in a small
temperature region between 150°C and 142°C. This
reflection is exactly the same as one given by the DL
phase which is observed reversibly at atmospheric
pressure. This represents clear evidence for the mono-
tropic DL phase which appeared on cooling at 300 MPa.

* Author for correspondence.

The cooling experiment at 300 MPa shows the I— DL
transition at about 150°C, followed by the Dr— Crs
transition at about 142°C. The X-ray pattern of crystal
Crs displays a strong reflection at 20= 3.53° (d = 24.98 A)
and weak wide angle reflections. Further cooling gives
the Crs— Crs transition at very low temperatures
(= 13°C). The change in & spacing of the low angle
reflection on heating and subsequent cooling at 300 MPa
is shown in the figure. Reheating the sample at 300 MPa
showed the Crs—Crs—I transition.

The table lists the Bragg spacing (¢ spacing) data
calculated from the reflection peaks of the various crystals
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Figure. Temperature dependence of the 4 spacing of the
low angle reflection at 300 MPa. Open and filled symbols
relate to measurements made on heating of Cr, and
subsequent cooling processes, respectively.
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Table. Bragg spacings (A) of the various crystalline phases and the Dy phase of CI2TPP.

Atmospheric pressure 300 MPa
Cn Cri Do Crs Crs monotropic DL
(24°C 45°C 70°C —20°C 30°C 150°C)
2792 s 31.64 m 31.64 vs 26.74 vs 24.98 s 31-32s
22.34 vs
1417 m 16.09 w 13.56 w
10.92 w 10.05 w 1111w
834w
7.76 m 6.77 w
6.34 m 587w 6.28 w
5.62w 543 w
5.09 w 533w 501 m 529w
485m 496 s 491 w 491 w
471 m 477 m
459 m 464 m 469 w 459w
439w 439s 447w 439w
424 vs 430 m 414w
422 m
384w 389w
377w 373w
358w 3.68 w 3.64 vw
346 w

* X-ray data were taken on slow cooling at atmospheric pressure and 300 MPa.

and the Dv phase of C12TPP cooled at atmospheric
pressure and 300 MPa. The monotropic DL phase appears
to be the same as the Dt phase observed at atmospheric
pressure because the 4 spacing of the low angle reflection
is exactly the same. The high pressure WAXD results
correspond well with the thermal behaviour observed
by high pressure DTA. In conclusion, the discotic phase
of CI12TPP is observed as a monotropic phase at high
pressures above 240 MPa: the Dv phase appears by the
I—- DL — Crs—> Crs process on cooling, despite the
Crs— Crs — 1 process observed on heating. The DL

phase usually appears as an enantiotropic phase at low
pressures below about 200 MPa. Further investigations
on the phase behaviour of C12TPP are under progress
in our laboratory.

References

[1] MaEpaA, Y., and Sumizu, Y., 1998, Liquid Crystals,
25, 537.

[2] MaEpa, Y., and Kanersuna, H., 1985, Bull. Res.
Inst. Polym. Text., 149, 119, or MaEepa, Y., 1990,

T hermochimica Acta., 163, 211.



