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B E ARREACRRLMCENRGE, HRTARRASHRNE_FRI B
(PET) BRZERBRIBHOR AU RS FHARNKANZE/L. SR A, PET IR
BB 3 B PR B AR R A4 T RO AMBERRNEET &4, il PET B ®K
KEEESS FEARERANMBRERX, MEEHELXHRELERIBRIIEN, 2TFHN
RABEMARHRNEBEEREEE W,

XaiE RENFE_FMT B, RE, BB RIRLLE

HaAERINABBREET O FENAEE. SRUND FEIHRBETIHAR
BERUNREERF. ATERBENRD T8, S3BORE, FERERNERL TR/
BHBT(HEE BENNE), MRRHRE., EAANRANBRFET, WERAE
BB RAT A & AHE.

*F PET ERMALEERLBEIBPORTNEREXCHEFRSH K K E?.
ERHTAUERD THOXRERONEERN/NRERATEAACRNDEFE, RER
AR, AHERRRLINEEFHRECNBL &, AL MR NRERE
BRI ERIA, FA PR A 33 7 6 R X IR e BE 0 B i 17 R TR BE 9 A, bt T () B 3R A W IR AR BE
(KREBMEBENL, BREHARTARRMA PET BESETEIBPHS T
BRI RATA.

1 kB

1.1 Wmm#%E PET Misl&E

R LR T &89 PET RORICEREERSE) 0.67d1/g) 16 T =B B AR
HORBEE 1: OMREE A, HIBRIKEY 12% (w/v) BIEE,RIGTE 70°C T T#
WA EHE, BRNEBRER L 15um, BHLE 35C THRETR 48 /I, UBRERE
HEFl. SaHMEEIER, FEE TR EREY.

e E BRI R L BB B, B s 0.67 % /min, RIUREE 5> BY 24 67°C
(BT T, BEIMBCHT T, BE). BIBKEX lem iy PET BRI M EFEKA 4
B HEEER TRERAZZE, B BAAN PET B,
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{§ F Bruker ATy IFS-113V B{BEBEMH-ZEHAIMNEE, Perkin-Elmer A 7 B
AgBr ZHMREIRES, G AP 2om™, FIROGHE BN 128 RKE.

EEBEFHENERN, FEEEN 1°C/min, §FF 2°C AE—KIEE. NEHBHO BN
PET RBEFR%E R SMNEIE MR, % B EE GEH IR e B MBI (/A ek )
BRI EES—H, FEFRDSBINERES 8RR SRAT P THE R RRLIN
K (4y R AL), MEREERE 25, WEH B RU—-MRIERI.

AR R T, TR PET BEEBHEEMAN, HibEHRRCE" S

A=A, + 24,/3
B3], MRERERAEZEENR@ER f AIRRA:
fo R=1 2
R+ 2 3con’c — 1
R RETF 4,/4,, HEHEHN_matt; « HBFKRIESS FEMENXA. & E
KA, (R— D/(R+2) HMIEARBREL, RAY_HEERYE (DF), TRERRIE
REERIAEX BRI FZEE

EEEFARNED, REERBEBRE. BBRERREEE 5k EE MR
b, B-wmAEE, UEEREETRPTEBKRS, EEeRSRITCREERENREEEE
RESRZE L AR ARRE W 4.

1.3 SE#ENEE

£ PET WS, 1340cm™ EHHBEARFRABWROEER N CH, H
SMEZER AR, T HLERIE PET RABRKSBABRANEL.

BT PET BEAMBIBETEESEEEL, SAEARRIEREEENN
BRigds, DRI TVE, BEEH 795em™ %4, BAERLEY, RH/EERNOEER
(4 Sum), 795 cm™ EWHEREMRT, MABLEZEM—WEFNOTIR, itk A
AEASETEINSHREAER L C—HENBHRFB A B 727cn™ 3 HF, B H
— PET B4y BI7E 90,120, 150, 180 F1210°C TR 1 /MK, DIBEIRRALRERNIR
B, BRI EGEZETMERIINEE, ZERER, ZETORCERERAENES
B AL, AIEANARIE ., HAMEFBUER, REZRBENEFBENEN, NEL
BEB,7E 50—150°C BE XA, ZEWRRIEE T 5.5%, HILRIILE 50°C MER
R OERE iR, K EEE TREABTREMU—/MERE, REAGHEN B,

2 ERMITiE

21 Mm% PET BisHfoRm

ERMUBI TR AR I, PET L5MEH#PEg 1020em™ & i X MR ELBRK,
B P 4 B B AR AL 4y i % 1024.2, 10215 F1 1017.8cm™ =5%3%%, & B % B T
PET WEXRER. EBERAMELERMSR, IERITAE=ZZENER, 1 BAXEBE
FIERAS PET BERZILTE 67°C F188°C Rrfd 4 F/EMIBUAAIRALR) 1020 cm™ JEHY
gELER,

EREW,E T, BEUTHRM(67°C), BTH FHENEIIBMRIR, RAMNDS T#
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Tab. 1 The relative contents and the dichroic function of various conformers in the undrawn
and oriented PET films as obtained from computer band resolution of the 1020 cm™ band

Specimen Trans co.nfotme'r in Trans conformer in Gauche
crystalline region amorphous region conformer
Undrawn film Contants 3.3 2.3 94.4
(%)
Orjented film Contants 4.7 18.8 76.5
(%)
.stretched
Dichroic 0.41 0.72 0.42
at 67°C function
Oriented film Contants 3.3 6.4 90.3
(%)
stretched
Dichroic 0.12 0.41 0.07
at 88°%C function

Band resolution based on:

Band position (cm™!) 1024.3 1021.5 1017.8
Band width (cm™) 5.4 6.4 6.8
Relative absorptivity 2.26 1.91 1.00

KAKIHK, B RERARS, B RIFRXHOR AN MRES. WHSNMM D EEE
EARMREEAERRXRABE, HEZRA,BUARIVBERER., & T, BER
LHH(88°C), HT 3 FHBIRBEMEM, MNREFSRNMBERAT S, HERKXBR
& BRI IIR D, 5 F R BURBAR, JLF-8H & & LK.

22 67°C bty PET MmMZ B RETHABRITH

WARIE RSB R R TR EE R, HEADTERARER BRI ED
H R RIT AN, B1X 67 CHMREAHRSTSRABLERNE O 4
SMEEEEE, B 1(2) % 727 cm™ NARE RN BOL ERRENE A, HET 4, W
ST IREE 70°C DRI REDVHEM, £ 70C URFERBEN L7, £ 80—90%C
BHEBIEA, AN RHMER, XRARREE T, BEMLTHEREZHAENBSE, £
90°C LLEX B ¥ K.

E 1(b) ARRERIEH SRIMETRIEEL (Aue/ 4r) FEREHEMER, 7T
FERABRSEOTA. HETA, RAWRSTEEEIT 70°C W HRED,1E 80°C &
BIRARE, LUR R EIE M, B AR T 184 &

EFRGE RS, 1340em™ EHRZREMEE DF B4 A 1(c) FrR., MR
FEE 60°C Y, WirHy DF ET RIS, HABRNRKAMRERR £ # B[,
90°CLAJG, DF (EXAF L iFET.

& EREGR, LN ABEBERET &, 0 FHOREIEM, MRENRAERE
Sk B EXN R ERE EE AR, YREE-FTa, KRERANS T#
TR, MBS FHEEEH, — BN MREREENELARBR, ERAE

ARSI, 15 90°C KHE, HTHRIR, BUTXHERN, SRRAKEA %
Ko,
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Fig. 1 The infrared data of oriented PET film Fig.2 The infrared data of oriented PET filmy
stretched at 679C on free state during increasing stretched at 67°C on fixed state during increasing
temperature temperature
(3) Relative absorbance of 727¢m™ band; (b) (a) Relative absorbance of 727¢cm™* band; (b)
Ay340] Ayay; (¢) Dichroic function (R-1/R + 2) Ao/ Ayyyy () Dichroic function (R-1/R+ 2

23 67°C fifpdy PET mpMEBERE T HABRITH

B 2 &8 67°C frfffy PET HMBRAEREREATEETHRI BrhRERLEEIE.
B 2(a) 2% 727cm™ NARIE RN ROCBEREREERI AR (b, SR B, NAREH N IR
FBEEE 90°C DIBTEARKAZE, X2 T 5 E e R E T Bua B i W 48, 78 90°C 1A
J& » PRARIHE T O FE SO IR O BE R PRI, TR A B B R A T K.

B 2(b) &W, EEERET PET MAKRMRABR EELE 90°C IR EARFH AR
., AR EERE T RRAARWBER, 0CUERABREGHMM, W& & F
. 5HBEREMBAELL, KN EER K.

A 2(c) AR, ZEEERE T RABWRE WA W &4 REHE 70°C Z4ATFBEN,
90°C R IEBI &K, UGN EHEF T, 110°C FXFFEIF, XK AIREY, XiEET
Bl T, MEER, BT THAOREEM, KRERANS FHAEMRBNES, BRAT
o R PR B T BRAO W4, T BR = T — ANy, 4 TR — S BUR. 7 90°C L
B.HTHEERMERAHHEE, RABRERSRERNERTHRE, DEHES
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Fig. 3 The infrared data of oriented PET film:
stretched at 88°C on free state during increasing
temperature
(3) Relative absorbance of 727cm™ band; (b)
Ays0] Ayzys - (¢) Dichroic function (R-1/R + 2)
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POLARIZED INFRARED SPECTROSCOPY STUDY ON
THERMAL RELAXATION OF ORIENTED POLY
(ETHYLENE TEREPHTHALATE) FILMS

SUN Fuge, SHEN Deyan, QIAN Renyuan
(Instizuze of Chemistry, Academia Sinica, Beijing 100080)

Abstract Polarized IR has been used to follow the changes in the size, conforma-
tion and orientation of oriented amorphous poly (ethylene terephthalate) films dur-
ing increasing temperature. The results showed that relaxation of the oriented seg-
iments took place in lower temperature as compared with the relaxation of the ori-
.ented molecular chains in global sense. The considerable thermal contraction of the
oriented PET films is due to the relaxation of global molecular chains. Spontaneous
extension is related to crystallization of oriented PET films. The degree of orienta-
ition of chains has an important effect on magnitude of spontaneous extension of film.

Key words Poly (ethylene terephthalate), Orientation, Thermal relaxation, Polari-

zed infrared spectroscopy





