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Abstract

Polarized Raman spectra of needle-like and feather-shaped single crystals of
trigonal polyoxymethylene (t-POM) consisting of fully extended molecular chains,
were measured on a micron-sized cystal by means of the Raman microprobe technique.
It was clear that the spectra of these single crystals were quite similar to the spectra
of the moth-shaped t-POM single crystals which were obtained by the thermal-induced
phase transition of the moth-shaped single crystals of orthorhombic polyox-
ymethylene?.

Polarized Raman spectra of pressurized superdrawn fibers, which were well-ori-
ented and semitransparent samples of t-POM, were obtained theoretically by the ordi-
nary right-angle scattering at room temperature?. In the present study, we could
observe the spectra of [YY] polarization of the superdrawn fibers. In addition, two
bands at 1230 and 462 cm™! in the [YX] polarization, and one band at 198 cm™! in the
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[YZ], were newly detected by polarized Raman measurements without the filter for the
exitation laser beam, respectively. And polarized infrared spectra of these fibers were
measured, too. The bond assignments of t-POM including the C-H streching vibration
reagion were able to be confirmed on the basis of these polarized spectral data.

The angular dispersion of E; (7) and E, (8) were measured and discussed on the LO
-TO splitting.

Raman spectra of needle-like single crystals of polyoxymethylene-d, consisting of
fully extended molecular chains were measured, and it was discussed on the E, modes.
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Table I. Factor group analysis of crystalline t-POM

S5IRT, TNHDANR phase e Darmal polarization
o angle pe modes (n) IR Raman
7 PV H5EEIC 0-POM 0 A 5 forbidden  ( )
- i aa T a3d), e
5 t-POM ~NEERS L /- % 0 Al 5 e fa b'dda )
5 LT , e orbidden
ﬂ'\'l/fb)%o %%%Huo) o 107[/9 E, 11 X2 (ﬂa’ ﬂ:) (ﬂ'aca a;c)

-POM RfRER (BRI 9,9 E, 12x2  forbidden

(a’aa —ail, ad)

m) 1E»5@ 6077 30,9 E, 12x2  forbidden forbidden
v HIERER 2RI 407,/9 E, 12x2  forbidden forbidden

HEL TWw 32, o-POM a* : the perpendicular direction to the ac plane
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ural emission from the Ar* laser ¢ Needle crystal’s data (at Liq. He temp.)
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Table IlI. Vibrational Spectra of

t- POM-d,
Frequencies (cm™!)
Modes Observed Calculated
Raman IR
A1) 2150 2121®
AL(2) 1117 1126
AL(3) 1011 1013
A,4) 849 828
AL(5) 509 557
A1) — 2193
A,(2) 1048¢ 1154
AL(3) 958 1026
A,4) 830 769
A,(5) 199 212
E.l) 2280 — 2207
E\2) ~2100 - 2121
E3)  — 1159 1178
E.(4) 1130 1127 1145
E.(5) 1080 1083 1047
E.(6) 1066 1065 1044
E7 909 908 916
E.(8) 838 840 810
E.(9) 618 617 618
E.(00 — 365 372
E 1(11) - - 21
E.l) 2267 22270
E.2)  — 2122
E.(3) 1108 1112
E.(4) 1049 1057
E.(5) 1002 1014
E.(6) - 994
E.(7) 863 842
E.(8) — 830
E.(9) — 518
E.(0 - 183
E.(1 - 158
E.(12 58 51

2 Refor to ref. 20. ° Refer to ref. 34.

¢ Refer to ref. 17.
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