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— Introduction

Recently, propylene-based terpolymers with polar functionalities
emerged as a new group of potent hot melt adhesives (HMA) with
exceptionally high adhesive strength to polar substrates like metal
and glass. As such, there is a need of understanding mechanism
behind their performance in hopes of tuning their properties for
Herein, we present the performance
evaluation of propylene-based OH-functionalized copolymers,

different applications.

terpolymers and blends thereof as HMAs.

Figure 1. Synthetic path of the propylene-based functionalized terpolymers

based copolymers and terpolymers.

— Adhesion Performance Investigation

Table 1. Molecular characterization and thermal properties of the synthesized iPP and propylene-
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Sample Composition M, D OH X, T,
kg/mol mol% % °C
A  poly(C;—co-Cy—co-C,OH) 57.6 3.6 0.52 19.0 81.2
B poly(C,—co-Cy—co-C,OH) 51.2 4.0 0.40 15.0 77.7
C poly(C,—co-Cg—co-C,OH) 37.8 3.7 0.13 14.1 76.6
D poly(C;—co-Cy) 20.8 3.4 0.00 18.5 86.7
E poly(C;—co-Cy) 203.4 3.7 0.00 14.6 80.5
F poly(C,—co-C,) 119.8 2.3 0.00 19.4 78.2
G poly(C,-co-C,) 117.4 2.2 0.00 1.1 106.0
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Figure 2. Lap shear test for blends with non-functionalized elastomers

poly(Ca-co-Cg)

( poly(C5-co-Cy)

Figure 3. Structures of the propylene-based copolymers used for blending
with propylene-based functionalized terpolymers

Figure 5. TEM analysis of 30/70 B/D, B/F and B/G blends

Boosting Adhesion with

Hydroxyl-Functionalized PP

v Preservation of adhesive performance

v' Adhesion to steel up to 16 MPa

v' Adhesion to aluminum up to 8 MPa

v Broad range of potential applications

v' Low cost production

Modelling of blends with

Hydroxyl-Functionalized PP
v’ Best miscibility for 70/30 FPO/PO
content
v No significant impact of micibility
on adhesion performance
v Significant impact of X_and M, on

adhesive performance

Are you interested in
finding out more?
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— Molecular dynamics investigation
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Figure 6. Flory-Huggins interaction parameter and Adhesion Energy of the five blend combinations (80:20 — 10:90 ratio) of
each of the blends types (B + E — G).

Conclusions

Herein, we report a high adhesion performance retension
even upon a 100 times dillution of the original hydrooxy-
functionalized propylene-based terpolymers. While said
performace does depend on the choice of non-
functionalized elastomer, their affinity = towards
polypropylene can be a highly anticipated solution to
industrial use of iPP in hot bonded joints, especially in
combinations with other materials such as metals. Our
research indicates that functionalized polyolefins can be
successfully employed as an adhesion promoter within the
formulations.
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