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Tab.1  Formula and performance of hot melt adhesive sample
1.2 m(APP4 ): m( m( m(  m(DBP)  MFR
RI-Z1B ’ m(APPS ) Gy )lg CaCO)g Mg fg fge(10 min)? /(KN-m™)
NY_930A I 60:40 60 2 12 s 506 035
’ ’ 2 6040 50 6 14 4 513 0.19
sNexus > 36040 40 8 § 3 533 0.18
, 0 4 6040 70 0 10 2 878 056
55050 60 6 § 2 918 041
1.3 6 5050 50 210 3 163.1 046
13.1 APP 75050 40 0 12 4 79.1 029
\ DBP CaCO, 8 50:50 70 § 145 1776 031
9 4060 60 8 § 4 783 041
’ ’ ; 10 40:60 50 010 5 66.6 020
, Co APP4 I 4060 40 noon 2 06 039
APP5 | , 12 40:60 70 6 14 3 496 058
, APP 3 13 3070 60 010 3 529 049
132 APP 14 3070 50 8 § 2 264 044
20 & APP.0.05 g BHT MMA BA . 15 3070 40 6 14 5 384 023
bep St ’ 16 3070 70 12 4 420 0.62
, 130 C 2.1.2
, , 120 ,
3h; , o ,
. , 80 °C 8 h :
( R
), APP (APP-g—-St- ; ,
MMA-BA), H ) )
1.4 o
(1)MFR 1 ,
( 100 °C, 2.16kg) ., , (
(2) GB/T 2 790-1995 , ) ( )
° 1 o 1~16 16
(3) (FT-IR): , MFR ,
o o MFR 40~100 ,
(4)APP-g-St-MMA -BA (TG) 1 ,
( ~600 C, 2 5 , 1.4, 2
10 °C/min, 50 mL/min), 5
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Fig.1 Mapping chart form from visualized optimization method

1
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Tab.2  Optimization formula of preparing hot melt adhesive

m(APP4 )i m( m( m( m(DBP) MFR

m(APP5 ) G, Mg CaCOy)lg g g Jg+ (10 min)™ /(kN-m™)
42.9:57.1 55 14.0 11.0 3 49.275 0.770 2
2
, MFR  50.1 g/10 min
0.69 kN/m, )
(G ,
2.2 APP
2.2.1
APP , 3
3 APP

Tab.3  Formula and performance of modified APP sample

222
3 ;
, (
), 2 o 1~16 16
, MFR ,
o MFR 2~15
) o 2
, 4

M2 AR EERMRSE

Fig.2 Mapping chart form from visualized optimization method

4 APP
Tab.4  Optimization formula of melt grafting modified APP

m(APPS m(DCP) m(MMA) m(BA) m(St) MFR
Vg Ig Ig Ig /g Jg- (10 min)™ /(kN-m™)

20 0.24 2.16 1.00  1.24  3.6617 0.701 3

m(APPS m(DCP) m(MMA) m(BA) m(St) MFR
Mg lg Ig le g fg+ (10 min)™ /(kN-m™)

1 20 0.4 24 0 0.4 5.90 0.20
2 20 0.4 3.0 06 06 2.63 0.21
3 20 0.4 2.7 03 10 14.40 0.18
4 20 0.4 2.0 10 08 18.20 0.23
5 20 0.2 3.0 03 08 30.90 0.44
6 20 0.2 24 1.0 10 30.60 0.50
7 20 0.2 2.0 0 0.6 4.00 0.56
8 20 0.2 27 06 04 6.82 0.39
9 20 0.3 27 1.0 06 12.30 0.46
10 20 0.3 20 03 04 31.10 0.29
1120 0.3 24 06 08 29.20 0.29
1220 0.3 3.0 0 1.0 3.99 0.13
1320 0.1 20 06 1.0 41.60 0.15
14 20 0.1 27 0 0.8 19.60 0.22
15 20 0.1 3.0 10 04 27.90 0.17
16 20 0.1 24 03 0.6 1.56 0.33

4 APP
, MFR 3.7 ¢/10 min,
0.56 kN/m., ,
¢ 3) ,

o

2.3 FT-IR
3 APP( a) APP—g-St—-MMA-BA(
b) FT-IR o 3b :1727 em™
, MMA  BA
; ,702 cm™!
, St APP o

APP

24 APP APP-g-St-MMA-BA TG
APP  APP-g-St-MMA-BA TG 4
, 4 APP 196 C,
APP-g-St-MMA-BA 238 °C,
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Preparation and modification research of APP hot melt adhesive

ZHU Yan,GUO Yong-min ,CHEN Lu—lu,REN Ying,KA Le-le
(School of Chemical Engineering, Wuhan University of Technology, Wuhan 430070,China)

Abstract ; The influences of different ratio of tackifier,viscosity regulator,plasticizer and filler were investi-
gated on performance of atactic polypropylene (APP) hot melt adhesive. With methyl methacrylate (MMA ) , butyl
acrylate(BA) and styrene(St) as melting graft modifier of APP,so a modified APP grafted product(namely APP-g—
St-MMA-BA ) was obtained. The optimal formula of APP hot melt adhesive and APP-g—-St-MMA-BA were
preferred by visualized optimization method. The results showed that the optimal formula of APP hot melt adhesive was
obtained when mass ratio of m(APP4 type):m (APP5 type):m(hydrogenated Cy resin):m (light CaCO3):m (synthetic
wax ):m(DBP) was 42.9:57.1:55:14.0:11.0:3 ,the optimal formula of APP—g—St—-MMA-BA was obtained when mass ratio
of m (APPS5 type):m (DCP):m (MMA):m (BA):m (St)=20:0.24:2.16:1.00:1.24. The heat resistance of APP—g—St—
MMA-BA was obviously better than of APP.

Keywords: APP;hot melt adhesive ;melting graft; visualized optimization
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