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Abstract: In this study, a series of bi-axially oriented films based on homo polypropylene (PP) and hydrocarbon
resin (HCR) modified PP were prepared to investigate their mechanical properties, optical properties,
permeability to gases and water vapors and shrinkage ratio. Hydrogenated dicyclopentadiene (DCPD) resin and
hydrogenated C9 resin were used as HCR in this study. Bi-axially oriented polypropylene (BOPP) films made
with PP/HCR blends showed better mechanical properties (higher Young’s modulus), better optical properties
(lower haze), lower permeability to gases and water vapors and increased shrinkage ratio than BOPP films
made with homo-PP. Hydrogenated DCPD resin and hydrogenated C9 resin showed similar contribution to the
improvement in mechanical properties and optical properties of BOPP films, but there are a differences in
permeability to gases and water vapors and shrinkage ratio.

Keywords: BOPP, HCR, hydrogenated hydrocarbon resin, stiffness, haze, OTR, WVIR, shrinkage
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Table 1. Physical Properties of Base Polymer
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Properties PP Test method

Density, g/cm’ 0.90 ASTM D 792
Melt Index, g/10 min 3.0 ASTM D 1238
Melting Point, °C 165 ASTM D 2117
Yield Stress, kgf/em’ 360 ASTM D 638
VICAT Softening Point, °C 150 ASTM D 1525
Elongation, % > 100 ASTM D 638

PP : Polypropylene (Lotte Chemical, HOPELEN SFO-130BA-1)

Table 2. Physical Properties of Hydrocarbon Resin (HCR)

Properties H,-DCPD1 H,-DCPD2 H,-C9 Test Method
Softening Point, °C 125 123 123 ASTM E 28
Color, Hazen 15 15 20 ASTM D 1544
Specific Gravity 1.08 1.07 0.98
Molecular Weight (Mw) 640 450 1200 GPC

H»-DCPD1 : Hydrogenated DCPD resin (Kolon Industries, SUKOREZ? SU-525)
H,-DCPD2 : Hydrogenated DCPD resin (Kolon Industries, SUKOREZ® SU-625)

H>-C9 : Hydrogenated C9 resin (Kolon Industries, HP-125)
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2.2. BOPP (Bi-axially Oriented Poly Propylene)
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Table 3. Films Formulations (Parts by Weight)

—_— Components
H,-DCPD1 H,-DCPD2 H,-C9 PP
Al 100
A2 10 90
A3 5 95
A4 10 90
AS 20 80
A6 10 90
Bl 14 86
B2 15.4 84.6
B3 16.8 83.2
B4 14 86
2.3. BOPP ZE2| M &M Table 4. T, Tm, and Z/H of PP/HCR Blends
A7 3} S (crystallization temperature, T.), £82% Al A3 Ad A5
(melting temperature, T,) 2] BFILI(JH)= T. °C 105.1 1065 108.6 1098
differential scanning calorimeter (DSC 2910, TA Instruments)
2 o] 43le] -80~120°C Mol A 10°C/ming] &o & T, °C 165.3 164.4 163.7 161.3
=2 BN JdAAE, 9418 2 Young’s modulus 4H, /g 95.5 93.1 91.2 89.5

+ UTM (universal testing machine, LF Plus, LLOYD
Instruments) S ©]83t4] ASTM D-638WH oz =43}
AT Haze: filme g% E297H](NDH5000, Nippon
Denshoku Industries)& ©]-&3t E] FAVF I8
HEOSZ 5cm x 5 cm AEE 33 ASTM D-1003
WHo B S48ttt =5 3-E(water vapor transmission
rate, WVTR)S LabthinkAFe] Perme® Model W3/0602-
o] &3l ASTM F-1249 WHo =z ZA3h 4ka
5 7}-8(oxyzen transmission rate, OTR) #4912 Toyoseiki
Are] Model BT-3& ©]83t] ASTM D-3985 W'HO =
ZHsAqtt. FEES 10 em x 10 cm AES F3}d
filmo] @& W &0 A A 3t7] fleiA Fol &
Fol o} 130°C EF Lo 15 min X3t AW
%, MD % TD W&o dol& A5t £l H&S
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Figure 1. Young’s modulus of homo PP film and PP/HCR
films with different compositions.
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Figure 2. Young S modulus and elongatlon at break of ho-
mo PP film and PP/HCR films.
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Figure 3. Haze of homo PP film and PP/HCR films with
different compositions.
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Figure 4. OTR and WVTR of homo PP film and PP/HCR
films.
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Figure 5. Shrinkage of homo PP film and PP/HCR films
with different compositions.
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