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Abstract : The enhancement of the interfacial adhesion between immiscible amorphous polya-
mide and polystyrene(PS) by the addition of a model reactive compatibilizer was investigat-
ed. The model reactive compatibilizer, which were maleic anhydride(MAH) terminated PS
with two different molecular weights(60K and 100K), were prepared by anionic polymeri-
zation. Fracture toughness of the interface was measured by employing the asymmetric frac-
ture test. Under the annealing condition of 190°C for 2 hrs the amount of the reactive compa-
tibilizer required to see any adhesion improvement was increased to large extent and the

toughness value remained low compared to the commercially available styrene-maleic anhy-
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dride random copolymer. This is due to the small amount of the functional groups(MAH)

which are able to react with amine end-groups of the amorphous polyamide to form in-situ

copolymers in case of the end-functionalized PS(ef-PS). It was noted that the smaller amo-

unt of the 60K ef-PS was required to improve the interfacial adhesion when compared with
the 100K ef-PS. When the amount(thickness) of the ef -PS was replotted with thickness/mo-
lecular weight, which is proportional to the amount of the functional group, the two different

molecular weight ef-PS data were superimposed implying that the amount of the functional

group at the interface is a crucial factor. The difference in the plateau value of the fracture

toughness for two different molecular weight ef-PS was interpreted in terms of either the

molecular weight dependence of the fracture energy or the residence time of the ef-PS at the

interface during diffusion.
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Fig. 1. Schematic of the synthesis of MAH end-functionalized PS.
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Fig. 2. FT-IR spectrum of the synthesized ef-PS.
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Fig. 3. Fracture toughnesses of interface between
amorphous polyamide and PS joined with ef-PS at
190°C for 2 hrs.
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Fig. 4. Fracture toughnesses of the interface be-
tween amorphous polyamide and PS as a function
of /M of the ef-PS annealed at 190°C for 2 hrs.

AE o) F7let7) AR s HoAedit &
T FFgHT= AHAAY 715719 FE7F ¢
8% 9FS A= RS g7 U

i &5 EAEgRohE 259 Wil oEx
7b o] Ack= Aol LA Utk Lee &} Char’ &=
SMA #Y FFHAE FEHAE T 7ol 37
25 g 150°C 9 190C 2 v en), &4 53
Z Qs 190°C o] AW A™Ee] 150C Y AW A
Ay B} QolAjE gddo] USE BAAUT 2
APoNME o] Fag BAS7] S8 1507C oA
A3t Table 164 B upe}l Zo], SMA
Ag F3AA Fedes 28 60K 9 100K 9
ef-PS 2% 190C 9 AEY ¥ $AL d9
A A FE=o] vehdr] AlFstdc. w3 150
€ 2] A%l 100K 9] ef-PS 7} 60K of vla|A] A
A PR o] ¥ FEF¥E Holedl 1 Hol7t
~10J/m? Fxoluz Iy 2o 2xg 1
Habd A9 e oz Azdn. AnHoez &
Tofl o3 tans AT 5 gled ojne B
Aol A AR of-PS O] 390l AR
3718171 A&ete FANA Lxo 93 Fatan
Brhs AlolA g 715719 Fxol 9% &t

Polymer(Korea) Vol. 18, No. 4, July 1994



End-functionalized Polystyreneg Wh$ AM&35lA & A28 v]2A4 YA &3 P

Table 1. Fracture Toughness Values of the Inter-
face Between Amorphous Polyamide And PS,
Joined with ef-PS at 150°C for 2 hrs
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Fig. 5. Schematic showing the change in thickness
of ef-PS layer during annealing.
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