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Abstract : Polypropylene(PP) hot melt adhesive has some defects such as poor adhesive properties with polar interface,
limited high temperature resistance, and so on. The polypropylene block copolymer (PPB) was graft modified via reactive extrusion
using maleic anhydride (MAH) as monomer and dicumyl peroxide (DCP) as initiator, and then was mixed with the polypropylene
randon coplymer graft modified by MAH(PPR-g-MAH), polyolefin elastomer graft modified by MAH(POE-g-MAH), graphene
oxide, antioxygen 300 and hydrogenated C5 petroleum resin. The hot melt adhesive was prepared after melt extrusion in the twin
screw extruder, and then was applied to PP heat shrinkable tape for high strength adhesion on the weld area of subsea oil-gas pipe-
line corrosion prevented by PP. The effects of the amount of DCP and MAH on the grafting effect of PPB were studied, and the
effects of the matrix of the hot melt adhesive and additives on the shear strength, peel strength and brittleness temperature of PP hot
melt adhesive were also studied. The results show that the graft modification effect of PPB is best while the amounts of DCP and

MAH are 0.12% and 2.5% respectively. The infrared analysis and thermogravimetry proved that PPB graft modified by MAH (PPB-
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g-MAH) with good heat stability was successfully prepared through reactive extrusion. The results of orthogonal test show that the
optimum proportion of hot melt adhesive matrix is 15 phr PPB-g-MAH, 50 phr PPR-g-MAH, and 15 phr POE-g-MAH. After adding
1.5 phr graphene oxide, 0.5 phr antioxygen 300, and 20 phrhydrogenated C5 petroleum resin, PP hot melt adhesive shows excellent

combination property. The peel strength between PP hot melt adhesive and steel pipeline coated epoxy primer at 23 °C and 110 °C

are 148 N/cm and 125 N/cm respectively, and the peel strength between PP hot melt adhesive and PP anticorrosive coating of steel
pipeline at 23 °C and 110 °C are 60 N/cm and 40 N/cm respectively. The shear strength of PP hot melt adhesive at 23 °C and 110 °C
are 9.50 MPa and 1.31 MPa respectively,and its brittleness temperature is —22 °C.

Keywords : polypropylene hot melt adhesive ;

resistance ; adhesive property
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Tab. 1 Table of orthogonal test factor and level

X M, 3)

phr
Factor
Level 1 3 c
1 10 45 10
2 15 50 15
3 20 55 20

F2 EXRABRER
Tab. 2 Results of orthogonal test

Peel strength/(N-cm ") Brittleness

Shear strength/MPa — - - - - —
No A B Steel pipeline coated epoxy primer PP anticorrosion base material of pipeline  temperature

At23°C Atl10°C At23°C At 110°C At23°C At 110 °C I°C

1 Al B1 C1 7.80 1.60 118 70 98 59 -16
2 Al B2 2 6.00 1.63 145 72 113 61 =25
3 Al B3 3 4.80 1.46 150 56 120 46 -29
4 A2 B1 c2 8.10 1.68 125 73 105 65 =27
5 A2 B2 3 6.90 1.61 128 75 104 64 =30
6 A2 B3 C1 7.80 1.72 138 78 109 67 -15
7 A3 Bl c3 7.00 1.53 98 53 75 47 -31
8 A3 B2 C1 8.30 1.73 127 80 102 68 -15
9 A3 B3 2 8.10 1.65 116 76 97 65 -23

®3 EXRBGEE/INITE
Tab.3 Calculation of synthetical mark in orthogonal test
Shear strength Peel strength Brittleness Synthetical
No. Steel pipeline coated epoxy primer PP anticorrosion base material of pipeline
temperature mark
At23°C At 110°C At23°C At 110 °C At23°C At 110 °C

1 12.9 7.8 5.8 9.4 7.6 8.9 0.6 53.0

2 5.1 9.4 13.6 10.5 12.5 10.2 6.3 67.6

3 0.0 0.0 15.0 1.7 14.9 0.0 8.8 40.4

4 14.1 12.2 7.8 11.1 9.9 12.9 7.5 75.5

5 9.0 8.3 8.7 12.2 9.6 12.3 9.4 69.5

6 12.9 14.4 11.5 139 11.2 14.3 0.0 78.2

7 9.4 3.9 0.0 0.0 0.0 0.7 10.0 24.0

8 15.0 15.0 8.4 15.0 8.9 15.0 0.0 77.3

9 14.1 10.6 5.2 12.8 7.3 12.9 5.0 67.9




32 AR

2025 4E, %5 53 4,45 2 1

R4 EXHBEEHEIIN

Tab.4 Analysis of synthetical mark in orthogonal test

No. A B C
1 Al Bl Cl1
2 Al B2 2
3 Al B3 c3
4 A2 B1 2
5 A2 B2 3
6 A2 B3 Cl
7 A3 Bl 3
8 A3 B2 Cl1
9 A3 B3 2
K1 161.0 152.5 208.5
K2 2232 214.4 211.0
K3 169.2 186.5 133.9
R 62.2 61.9 77.1

Notes: R refers to range; K1,K2,K3 refer to the sum of correspond-

ing factor's synthetical marks at level 1,level 2, level 3, respectively.
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Fig. 7 Effect of amount of hydrogenated C5 resin on shear strength of
PP hot melt adhesive
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Fig. 8 Effect of amount of hydrogenated C5 resin on brittleness

temperature of PP hot melt adhesive
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Tab.5 Comparison of key indicators between PP hot melt adhesive
test value and ISO21809-3—-2016 standard
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