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Table 1 Dynamic mechanical properties of different amine or metallic ion neutralited

sulfonated butyl rubber ionomer

Zn tan & High temp.loss peak| Rubbery plateau
1 .
onomer stearate| T,,(C)| peak | T, (C) TB,..(C) PG Height | g ) E(dyn/
(%) height 8:'(C) (mm) ange cm?)
Ethylamine —28 1.1 96 —56 93 15 15—90 1.3X107
Ethylamine* —-33 1.2 88 —56 85 15 5—70 9% 10¢
Isopropyl
amine 0 -33 1.1 58 -56 47 10 5— 60 1.1%X107
Triethyl
smine 0 -36 1.1 55 —57 50 40 5—50 1.3X107
Octadecyl
amine 0 -38 1.1 60 —57 52 40 0—58 11107
Diethyl
amine 0 —34 1.1 50 —57 43 25 0—50 1.3X107
Zinc 24 —28 0.8 75 —55 75 13 2—-70 4X 107
Zinc 10 -30 0.9 82 —55 85 30 880 4X10°
Zinc 0 -32 1.1 157 —-55 157 110 6—140 2%107
Barium 24 —26 0.9 120 —-56 108 15 8§—100 7X107
* Low sulfonation degree, 6.1 meq SO,H/100 g rubber
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Fig. 2 Dynamic mechanical spectrum of barium ion
neutralized ionomer in the presence of 249% zinc stearate
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Table 2 Dynamic mechanical properties of blends of zinc

sulfonated butyl rubber ionomer with other polymers

Other polymers, tan & High temp.loss peak| Rubbery plateau
T,(C a T, (C (o] A C

(o0yin b btend |7 o OO © sy |Rangeccy) B8/
PP,50 -51 0.11 88 172 -55 - -_— e -_
PP,30 —40 | 0.29 | — | 170 —54 84 9 — _
PP,10 —30 0.78 P — 110 —54 86 13 18—64 9% 107
HDPE,50 —40 0.17 _ 130 -55 55 16 _ —_—
HDPE,33 —34 0.4 — | 110 —54 80 5 2—78 6X10°
HDPE,10 -30 0.8 —_ 100 —57 80 16 15—76 1x108
S$BS,50 —41 0.3 108 —_— .1 ] . 87 8 0—75 4.5%10¢
S$BS,33 —37 0.6 108 B —54 89 8 7—78 1X10*
S§BS*,33 —45 0.75 105 —_— —-57 84 8 8—82 4%107

* Lead ionomer with SBS
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Fig. 3 Dynamic mechanical spectrum of the blend of zinc ion neutralized
ionomer/PP(1/1) containing 109 zinc stearate
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Fig. 4

Dynamic mechanical spectrum of the blend of zinc jon neutralized ionomer/

HDPE(}/1) containing 10% zinc stearate
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Fig. 5 Dynamic mechanical spectrum of the blend of zinc ion neutralized
ionomer/SBS(1/1) containing 109% zinc stearate
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DYNAMIC MECHANICAL PROPERTIES OF THE SULFONATED
BUTYL RUBBER IONOMERS AND THEIR BLENDS

XIE Hongquan, XU Jigeng
(Deparsmenmt of Chemisiry, Huazhong University of Science and Technology, Wuhan, Post code: 430074)

HU Huizhen
(Changchun Institute of Applied Chemistry, Academia Sinica, Changchun, Post code: 130022)

ABSTRACT

Dynamic mechanical properties of different amine or zinc, barium ions neutralized sul-
fonated butyl rubber ionomers were studied. The results showed that glass transition temper-
ature, T, and T,r of amine neutralized ionomers were lower than those of metallic ionomers
and temperature range of the rubber plateau on the storage modulus vs temperature plot was
‘narrower. E’ of the rubber plateau for most amine neutralized ionomers was lower than that of
zinc neutralized ionomers plasticized with zinc stearate. With increase of steric hindrance of
amine the temperature range for the rubber plateau became narrow and the height of the loss
peak at higher temperature increased. Dynamic mechanical properties of blends of the zinc
ionomer with polypropylene, high density polyethylene or SBS showed that Tw increased and
T, decreased with increase of polypropylene or polyethylene, while T ,: changed only
slightly.  T,+ decreased with increase of SBS content. Decrease of Tt is attributed to the
mixing of the matrix of ionomer containing ion pairs with amorphous part of the other poly-
mer, caused by enhanced compatibility due to physical interpenetrating networks.

Key words Ionomer, Blend, Butyl rubber, Dynamic mechanical property





