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Abstract . Poly( a-methylstyrene)(P aMS)-hydrogenated polyisoprene(P1) block copolymers with differ-
ent compositions were synthesized by sequential monomer addition technology in anionic living poly-
merization and hydrogenation reaction, in order to be used as a compatibilizer for immiscible
styrenic/olefinic polymer blends. First block of PaMS was polymerized at ~78C under high vacuum
with n-butyllithium initiator in THF, but PI block was propagated at room temperature. Hydrogenat-
ion of isoprene block was carried out with P¢/C catalyst under H, pressure. Weight average mole-
cular weight(M,) and polydispersity of the diblock copolymers were determined by gel permeation
chromatography(GPC). Characterization of relative block length and microstructure of PI was carried
out with IR and 'H NMR. Four diblock copolymers with M,, of 65K, 80K, 99K and 144K and polydis-
persity of 1.2, 1.07, 1.06 and 1.07 respectively, were synthesized. The relative block compositions
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(PaMS/P1 ratio) of the copolymers was showed as 45/53, 65/35, 46/54 and 25/75 by weight, but over
70% of microstructure of P1 block was 3.4-addition linkage. The extent of hydrogenation of isoprene
units was about 70~75%.
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Fig. 1. GPC chromatogram of diblock copolymer syn-
thesized by anionic living polymerization : (A) P aMS-
PI-700 (B) PaMS-PI-310 (C) PaMS-PI1-230.

Table 1. Average Molecular Weight and Polydispersity
of Diblock Copolymer

Aver. Mole. Wt.  Polydispersity

Block copolymer

M, M. M,/M,,
P aMS-PI-65 53K 65K 1.20
P aMS-PI-80 75K 80K 1.07
P aMS-PI-99 93K 99K 1.06
P aMS-PI-144 135K 144K 1.07
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Fig. 2. The microstructures and characteristic hydro-
gen of diblock copolymer. (a) © aromatic-H(5H), b : in-
ternal olefinic-H(1H), (c) : tertiary-H(1H), (d) : termi-
nal olefinic-H(2H).

Table 2. The Characteristic Absorption Spectra in Block Copolymer

IR absorption peak H-NMR signal
Functional group Frequency(cm™)  Type of hydrogen Chemical shift(ppm)
(b) internal olefin (a) aromatic ring 5H, 57.2 ppm
cis/trans 1,4 840 cm’! (b) internal olefin
(d) terminal olefin cis/trans 1,4 addition 1H, 85.7 ppm
1,2 addition 903 cm! (d) terminal olefin
3,4 addition 885 cm! 3,4/1,2 addition 2H, 54.8 ppm
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Fig. 3. IR spectrum of homopolymers and diblock co-
polymers A : PI-500, B : PaMS-500, C: PaMS-PI-
650, D : PaMS-PI-310.
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Fig. 4. H-NMR spectrum of homo(P aMS), homo(PD)
and PaMS-PI block copolymer, A : PaMS-500, B : P
aMS-PI-650, C : PI-500.

Table 3. Relative Block Composition and Microstruc-
ture Contents of PaMS-PI Block Copolymer

Bolck Mol. Wt. of Block  aMS/Isop. Isoprene7
copolymer aM$S Isop. Wt%) 14 34

PaMS-PI65 29K 36K  45/55 34 76
P aMS-PI-80 52K 28K 65/35 29 71
P aMS-PI-99 53K 53K 46/54 27 73
PaMS-PI-144 108K 108K 25/75 27 73
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