Polymer(Korea) Vol. 22, No. 5, pp 802-808(1998)

FTIR Specular Reflectiong o] &%
Isotactic Polypropylene 3¢ w3 A+

ol - il - &2 - TN - T
g st F) et shehg el A3 AT, AdR A FRdTA
(1998 54 249 Hs)

Characterization of Surface Orientation in Isotactic Polypropylene by
Specular Reflection FTIR Spectroscopy

S. Lee, H. Park*, Y. Shon*, J. Koo*, and K. Song*
Department of Chem. Eng., Inst. of Materials Sci. and Tech.,
Kyung Hee University, Youngin, Kyunggi-do 449-701, Korea
*Cheil Industries Inc., Euiwang, Kyunggi-do 437-010, Korea
Ye-mail : ksong @nms.kyunghee.ac.kr
(Received May 24, 1998)

2 <: FTIR specular reflection& o] &3l ALY -PP A|H EHo|AM ] i &2 v
g B8 A2 stQch. Specular reflection AP o8] dojA AW EHo=RE
Kramers-Kronig transformation® ©]£3l absorption index A¥WEY-S A, Zt A G| A
o} WAl wlE ¥ A A4E Hansen's expansion formula232€] T8 ¥ absorption index 23]
Eyd #&3le IR dichroism& ZABIATE -PP A|HA 2] 1] wla w|PL Ak 9
3t -PP AAAr EA1 =39 997 cm™ band¢] dichroic ratio® 233519tk Al2A4%E AR
oA AlEuiiko gz AleEo] Wil Hlom, AH ZF X wE) vigy AES gEE Q)
g F AU EF o] AW 130 CAlA IAF 39 & o AleEe wigky 2RALI FAY
€ ¢ F AU

ABSTRACT: Using an FTIR specular reflection technique, surface orientation of the injection
molded -PP sample was investigated. By applying Kramers-Kronig transformation to the IR
spectra obtained from the specular reflection technique, absorption index spectra were ob-
tained. Dichroic ratio was derived from the polarized absorption index spectra which had been
corrected with a reflectivity correction factor calculated using Hansen's expansion formula. To
determine orientation of the i-PP sample, we measured dichroic ratio of the 997 cm™ peak
which is a characteristic band of the i~PP crystalline phase. It was shown that the orientation
direction, even slightly different from each position of the injection molded sample, was
almost parallel to the injection direction. It was also found that dichroic ratio and crystallinity
of the i-PP sample were increased after annealing at 130 C.
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£ dPdAe ZdARFte] SJ-170 (M, =
200000 g/mol) & AMg3ld i-PP "EE A=Y
L, AEERE o838l AYE dumb-bell e
i-PP A& AF32e A-503& AMS3idd. d
&< -PPo] §-§2%ET ¥ 230 CoA 1087
fA 518 80 kg;/cm?e] ¢4 o & compression mold-
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& o] 83l A¥E dumb-bell &ej2] A]HA (Fig. 1)
£ 210 ColA 32.5cm/se] 52 40 €2 moldd)
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Figure 1. Specification of the injection molded
dumb-bell shape sample.
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Figure 2. Optical diagram of the specular reflection
accessory.

Specular reflection FTIR A3-& Perkin-Elmer
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Figure 3. Kramers-Kronig transformation of FTIR re-
flection spectrum of i-PP film: (a) original reflection
spectrum, (b) refractive index spectrum, (c) absorption
index spectrum.
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Figure 4. Incident angle dependence of p-polarized
FTIR specular reflection spectra of i-PP sample.
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Figure 5. FTIR spectra of i-PP obtained by three
different experimental techniques : (a) specular reflec-
tance at Brewster angle, (b) absorption index spectrum
derived from specular reflection (§=20°), and (c)
absorbance spectrum from transmission experiment.
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Figure 6. Polarized FTIR specular reflection spectra
of the injection molded ¢-PP sample : (a) parallel polari-
zation, (b) perpendicular polarization, and (c) differ-
ence spectrum (parallel - perpendicular).
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Figure 7. Effect of annealing on dichroic ratio of
997 cm™! band of the injection molded i-PP sample.
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Figure 8. Effect of annealing on crystallinity of the
injection molded i-PP sample.
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