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Thermally induced three dimensional orientation change of oriented
PTN films by temperature-controlled polarized FTIR-ATR
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gty g AP LEAC] FFA UolA wiFg H FAZ AsS F A Y 3 T2
224 nEAe] REZA F TR v S IFL viAY HFHoE TEAY AANF
Aol 9% o nEA 49 =dH 5A4E FHIA olsfstd HH E4E vUrhlle Wl
ZF A7) HdtdMe niA B WG oA A 234 wid Fepe wot
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DEAE FAse Z segmentd] 3P HwlF HFHE E4se WHOZE  polarized
FTIR-Attenuated Total Reflection(ATR) o] - <Usity. FTIR-ATR WHHE o] &31H 182 B9
machine direction(MD)34} transverse direction(TD)9] 2z} 2] sj& Alejd] i3t FREY olig} o]&
= wiakol] =73t Wkl normal direction(ND)e] wi&k FJej& #3E 4 Jlonz, 18z 49 &
g A & 9L e oL B9 33 wiFE LHE SASA olfEty] AsAe
polarized FTIR—ATR ¥fo] @43 o|t}.

Poly(trimethylene 2,6- naphthalate) (PTN) 1,3-propanediol(PD) ¥} dimethyl 2,6-naphthalene
dicarboxylate(DNC)Z ¥4 ¥E AA4 aEAo[th HZo] PIN §2 3438 7I2 vigol4dg A1 9l
ol 7ZIE XZ A8 Y Lo 2 JdHe EFoletn AEHJT 28} PINS| A3l ¢ vjdo] #F
AFE A9 o]FAR G et

E AF M= temperature controlled polarized FTIR-ATR-& ©] 43} IAgAAGNA uigdd
PINA|E 9 MD, TD ¥ ND #3e] 3a193 sgde]& &3t en vl 853 T2E 7HAH
naphthalene ring t4le]] benzene ringe & X &g PTTS} vl E-4-& 3Pyt
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2 @ Me 1,3-propanediol(PD) 3} dimethyl 2,6-naphthalene dicarboxylate(DNC)&2 ‘A%
PINZ(IV=0.52g/dl)& A}-&3t9th Melt-pressing ¥ 252 amorphous PINYE WEHoH 25 %3
o] 715 Instrong AHgEH] TN AUE AR F(@A¥=40) F8)3hsirh

2.2. Temperature-controlled polarized FTIR measurement

Bruker [FS66v/s spectrometer& A&l on SHAee 2em’, scandt= 322 34T}, Variable

angle ATR attachment (Nicolet Corp.)s} £ A3 M A &% controllerE AM23to] 2% w3l
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3. ATR 29EY B4

Mgt Hed beamd UF TS A4 90°¥ IFAHINY Amx, Amy Ao Amvy T 409
ATR 24 EYE A& & Ut} o9 L 4719 spectrac] X EAS W 54& JEE IR band
9] absorbance® Z+Zt FIA =W nEAY MD(x), TD(y), ND(z) “3Fe] spatial attenuation
indices(kky k)& AVE £ Yok =¥ FdF WPEEE  YEUE  orientation
parameter(As«=k«/ Ao, Ay=ky/ Ao, A=ke/Ag) & T & Y TEA A& PATE 2 segmentE
o] 3z WiE AElo] BT SPHA ARE 48 F U0k
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Fig 1] |l o] @& MD, TDND% &9 2483 =¥ 8 JeEl T Q400 40 248
FAErt AY 23] 2D AL &4 Ak gk AAlE] 4004 PINY Al QA9 95t A3
37t DY 3 chaing] wiFo) 3 elo] m@dthe AL & 4 Aot AE A5 doll I8 72H ¥

& A} A5t B FFoA = 928 4 A8 & heating 3HA ATRAHEHE Aot PIN
FTIR 29 E3 A3} 931 1602cm?’ band &= naphthalene ring¢] C-C vibration®]] 2] §+parallel band o] 9
917cm™ band = naphthalene ring®] C-H out of plane vibrationd] ¢]& perpendicular bando]t}. 2 @4
A= o] 5 bandg o] &3t d =0 93 F41E PTNS naphthalene ring conformationg #4138} ¢t}
Fig 20l ATR2ZH E & B2 A31¢] orientation parameter$} attenuation indices®] #H3& el Ao A&
ol A parallel 1602cm™ band @] kx$] ko] kyshkzgt®oh & gt2 Vel AL ¢ 4 itk oj& dAld] ¢
8t naphthalene ringo] A& B0 2 v g5 =)D TD2} NDHHEkol) M o] segment £ §3Fo) v] =3k
e AL ¢ 7 A0 2y 2z Frtel gt & 80T YA RE kygtol F71E 2 k2@t A sHE A
< BFY F AU gepA Aol 2Fte ANS0 2 w85 Y naphthalene ring & gl 2]3}4] rotation
=™ A naphthalene ring plane©} J41% F Ao wjgslei = Ado) vt AL ¢ 4 Aok 1602cm™” band
9] orientation parameter®] ¥3}% attenuation indices® 3} 9} Bl ZAES VeEhAT) o) Age
917cm” bandol M= #3 &4 gich. AT Hl%E 3813 TZE JhAE PTTolME Fol) ol 8tod ring
planeo] A orientation= 2l = A& #AE & gtk
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Fig 1. Refractive indices and dersity vs. Draw ratio Fig 2. Attenuation index and Orientation parameter vs. Temp.
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