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Preparation and properties of bifunctional PE-LLD/SEBS hot-melt adhesive
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Abstract : To overcome the poor adhesion of linear low-density polyethylene (PE-LLD) to polar substrates and its insufficient
creep resistance, by using vinyl silane coupling agent and maleic anhydride (MAH) as grafting monomers, PE-LLD grafted with
silane coupling agent (PE-LLD-g-Si) and hydrogenated styrene-butadiene block copolymer functionalized with MAH (SEBS-g-
MAH) were prepared by reactive extrusion method. Then, the hot melt adhesive bifunctionalized with silane and MAH was prepared
by melt blending method. The influences of SEBS-g-MAH content on the crystallization and melting behavior, rheological proper-
ties, and adhesive performance of PE-LLD-g-Si/SEBS-g-MAH blends were systematically investigated. The results show that func-
tionalized PE-LLD-g-Si and SEBS-g-MAH were successfully prepared by reactive extrusion. SEBS-g-MAH disrupts the ordered
arrangement of PE-LLD molecular chains, suppressing both nucleation and crystal growth processes. Increasing SEBS-g-MAH
content led to progressive decreases in crystallization temperature, melting point, and crystallinity of the blends. SEBS-g-MAH addi-
tion elevates the complex viscosity in the low-frequency region, enhance shear-thinning behavior, and eliminate the internal friction
peak with an increased tand value. Optimal adhesive performance is achieved at 20 wt% SEBS-g-MAH, with the blend exhibiting a
180° peel strength of 43.9 N/cm after thermal bonding, which further increasing to 59.6 N/cm with a gel content of 57.8% after wet
bonding.
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Tab.1 Thermal performance parameters of PE-LLD, PE-LLD-g-Si and PE-LLD-g-Si/SEBS-g-MAH blends

Sample 7/°C 7,/°C 7,-T/°C AWPC s, T,/°C AH /(J-g™) X%
PE-LLD 116.4 117.8 1.4 2.7 5.14 132.3 134.42 48.76
PE-LLD-g-Si 108.8 111.8 2.6 5.4 3.56 125.6 115.45 39.18
SEBS-g-MAH-10% 107.7 111.1 3.4 5.4 337 124.5 103.82 36.14
SEBS-g-MAH-15% 106.8 110.3 35 47 3.09 123.6 98.16 34.17
SEBS-g-MAH-20% 106.5 110.1 3.6 5.1 2.82 123.1 88.55 30.82
SEBS-g-MAH-25% 106.0 109.7 3.7 53 2.64 122.8 85.23 29.67

Notes: T, is crystallization temperature ; 7, is initial crystallization temperature; A is half peak width of crystallization; S, is initial slope of crystal-

lization peak; T, is melting point; AH_ is enthalpy of melting; X, is crystallinity.
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Fig. 6 Effect of SEBS-g-MAH content on peel strength and gel content
of blends
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