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Abstract: Dicyclopentadiene (DCPD)-based hydrocarbon resins are widely used as tackifiers in many
applications. In particular, hydrogenated DCPD-based hydrocarbon resins are widely used in premium
hot-melt-type adhesives such as hot melt adhesives (HMAs) and/or hot melt pressure-sensitive adhesives
(HMPSAs), because are water-white in color and possess excellent stability to light and heat. This article dis-
cusses the adhesive performance of various hydrogenated DCPD resins when they are used as tackifiers in
styrene-block-copolymer (SBC)-based HMPSAs. This article shows the correlation between the characteristics
of tackifiers and the adhesive performance of SBC-based HMPSAs. The higher the softening point of the tacki-
fier, the higher is the T, softening point, and crossover temperature of the PSAs. High aromatic H wt% con-
tent reduces the high-temperature resistance of PSAs, as suggested by the decrease in the crossover temperature
and softening point of the PSAs.

Keywords: DCPD, tackifier, hydrogenated hydrocarbon resin, HMPSAs, SBCs, Rheology
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Table 1. Styrene Block Copolymers Used in this Study
Grades Melt Flow Rate Hardness 300% Modulus Styrene
(190°C/2.16 kg) Shore A (MPa) (%)
Dl161 2.2 37 0.9 15
Tufprene A 2.6 85 2.5 40
* D1161 was supplied from KRATON.
* Tufprene A was supplied from ASHAIKASEIL
Table 2. Tackifiers Used in this Study
Grades Softening Point (°C) Molecular Weight (M) ( wt";?r g;n%tll{c III{MR) o?}ﬁfzztrir?;i(?ecvzé
SU-90 90 810 0 95%
SU-100 105 970 0 95%
SU-120 120 1370 0 95%
SU-500 103 1050 0 99%
SU-525 125 1250 0 99%
SU-100S 103 1050 1 95%
SU-210 110 1130 1 90%
SU-230 130 1500 1 90%
H-2120 120 1270 1 85%
H-2300 103 1080 3 85%
SU-420 120 1300 4 95%
SU-490 90 940 8 95%
SU-400 103 1150 8 95%
* All tackifiers were supplied from KOLON INDUSTRIES.
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Table 3. Hot-melt Adhesive Formulations

Ingredient Product (Supplier) SIS-based PSA SBS-based PSA
SIS Kraton D-1161 (Kraton) 25
SBS Turfprene A (Ashahikasei) 25
Tackifying Resin SUKOREZ" (KOLON) 57 57
Plasticizer Paraffinic Oil 18 18
Antioxidant Songnox 1010 (Songwon) 0.5 phr 0.5 phr
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iy é

g
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|
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Figure 1. 'H NMR spectra of SU-400.
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Figure 2. Test results of adhesive performance of SIS-based
HMPSAs containing different tackifiers.
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Table 4. Correlation Between Characteristics of Tackifier
and Properties of SIS-based HMPSAs

r P

Softening Point of Tackifier vs.

T, of PSAs 0.922 0.000
Crossover Temperature of PSAs 0.760 0.004
Softening Point of PSAs 0.718 0.009

Molecular Weight Mz of Tackifier vs.

T, of PSAs 0.839 0.001
Crossover Temperature of PSAs 0.521 0.082
Softening Point of PSAs 0.493 0.104

Aromatic H wt.% of Tackifier vs.

T, of PSAs -0.281 0.376
Crossover Temperature of PSAs -0.831 0.001
Softening Point of PSAs -0.791 0.002
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Figure 3. Temperature ranges from T, to crossover temper-
ature as calculated from rheological analysis of SIS-based
HMPSA:s.
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Figure 4. Temperature sweep comparison of SIS-based
PSAs using SU-400 and SU-500.
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Figure 5. Test results of adhesive performance of
SBS-based HMPSAs containing different tackifiers.
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Figure 6. Temperature ranges from T, to crossover temper-
ature as calculated from rheological analysis of SBS-based
HMPSAs.
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