842

2Pa039

BEAEERFNRINSKEFRA LN R 73 RKEBEERY
RUA S FEEDaOVRA—S 3 VN
WRTKRRRET O[MMA K - 28 EIR

[EE] Fox 3R Y A 3 RPN & 2 0F 7 ALE ¥ O i3 AR IR IY 9 s
(P %4 : 650~150 cm™, Far-IR) A-X2 L%, #FEPLRISK I (DFT)RHH > '['N O P
SBONDEFMEAMOFa-R A~y MLl 52 LickoT, 4 UL
BFHHFR Pl O RA—a VENTRAIREE 70D 2 L Z2HE LT . lecular®

B —, WEBICHES EROa R A—s a VB, fapr L or Moleclar stuctre
WE DR REEOCR S - ERMEELE TRIT A ETEETHD. '
ABFFE T, IEERZ(VT) Far-IR A2 kL% DFT #EICHESNT
fEMr+ 5 Z 21X Pl KOZORBEMATH LRI 7 2 REEOEA
RGBS T D a R A— g v OIREEZ T LT-.

[32Bk] PI HBEIIRIERATH DAY 7 2 NIBIRIRE A v a2 — % T Si
Fob BRI, N, &0 T 350°C 1.5 h dEA I RAbZ4TU MERLL 7-.
VT-Far-IR 2227 kUid HAS G FT/IIR-6100 5k PRI IR Al 28 %
F—3(Mettler: FP82)%7%iE L, =ZEi~280°C, EL%¢ R, /fi#AE 2 cm™,

TEHL 150 [B] CHIE 21T - 7=. DFT %1% Gaussian-09 ZFI|H L, B3LYP s 550 s00 Ta00 350 300

Abs. (a.u.)

Difference

280°C

% Functional {Z VY, 6-311G(2d,p) & JLJEREIS & L=, DFT §HREM G Wavenumber /cm™
SN — 7 EEBICRBRIN T TH D 098 2T L, HfElE 4 cm™ © F|g.2.VT-Far-IR spectra and derivative
Lorentz %k & EE4 2 = L CTHE A~ MV AVER L T-. difference spectra of SBPDA-PPD.
Db 5 - 2] B 4E/KW\2 sBPDA % IV 7= PI %13 550 cm™, 350 cm™ _”ﬁ ' b e
fHTizEnFhn _"Hfae, o (Fig. 1) OELICBIRICY 7 v+ 5 E—7 ;w
EEFOZ L EBI BT LTVB[L 40 ~ 280°C (B 5 400C ZEp S T T
SBPDA-PPD O Far-IR 227 k(L) KOFIREIZISIT S 40°C DAL § \

7 hLEDFEART FV(T)% Fig. 2 12+, 550 em™ I8l S u= &

I & — 27 (R L5 & SRR S L, & BRI 7 R L R

TWa. DFTERICL D L, CoV—2ETHfAgnEICE-TE | L s 4180 ) |

— 7 BWH S OIERE D ALY 5 (Fig. 3). SIRAFITICHVT sBPDA  e0  ss0 500 Jo, 0
AL O o 7T (9=1809) T D L W LIZ[A]2Y, Kochi g coeiioed el
BI2HE LTz & 512 1000C B ETHEY = = VB OEISEBICE  girreront dinedral angle 4
K9~ % BRRfEB 2NEFE L 72D, B 7 == ER0 ORI = Rk A

= a UNEL L FTREMEA S B, £z 350 em™ (HE D B — 2 I oW T b [AARICIRE ERICEO e —
7 OIEIAE EARBE S 7 Bl S 7z, DFT GHAE L DN S 7 = = VB - A I FERO[EHREE M
DML, “HAeIZ 2N THERK TV A UNTMENLE I RoTcEZE2xbILD. UL EDORER
235, VT-Far-IR JIEIC LY Pl EHO 2R A —v a VERBBIFRETH D Z L AVR S iz,

[1] T. Okada, S. Ando, Polym. Prep. Jpn, 60(2), 2996 (2011).

[2] M. Kochi, C. Chen, R. Yokota, M. Hasegawa, P. Hergenrother, High Perform. Polym., 17, 335 (2005).

Conformational Analysis of Polyamide Acid and Polyimide Films Based on Variable Temperature
Far-Infrared Absorption Spectroscopy

Tomohiro OKADA, Shinji ANDO (Dept. Chem. & Mater. Sci., Tokyo Institute of Technology, Ookayama
2-12-1-E4-5, Meguro-ku, Tokyo 152-8552, Japan)

Tel: +81-3-5734-2137, Fax : +81-3-5734-2889, e-mail : tokada@polymer.titech.ac.jp

Key Words: Polyimide / Far-infrared spectroscopy / DFT calculations / Conformational analysis

Abstract: Correlations between conformational changes and main chain rigidity/linearity were examined at
elevated temperatures for polyimide (Pl) and its precursor, polyamide acid (PAA) films. The variable
temperature far-infrared (VT-far-IR) absorption spectra in the range of 650~150 cm™ were obtained for several
kinds of Pl and PAA films, and the conformational changes were examined by comparing the experimental
VT-far-IR spectra with the Far-IR absorption peaks calculated using the density functional theory (DFT). The
peaks observed around 550 cm™ and 350 cm™ are conformation-dependent at the dihedral angles of bipheny! (¢)
and imide-phenyl (w), respectively. In case of SBPDA-PPD PlI, the corresponding peaks were weakened and
downshifted with increase in temperature. These spectral changes are explainable by temperature-induced
variations in conformational equilibration due to the rotational mobility in the main chain. More twisted
conformations in the Pl main chain with increased ¢ and w could be predominant at higher temperatures.
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