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Abst r act

The ionic bonding is one of parameters to control nelt rheol ogy. Ethyl ene
pol y- (et hylceneet hacryl i ¢ acid) (5. 4nol % of MAA, EMAA) which is partially neutrali z
zinc. There have been several reports about nelt rheol ogical properties of sodiu
However, few reports have been published to exam ne the nelt rheol ogical propertie
spite of their sone industrial commercial applications.

Rheol ogi cal characterizations were carried out under shear in ternms of Ii
oscillatory shear. The iononer blends here have 60% of neutralization and variou
Ti me-material superposition was applicable anbng sodium zinc iononmers, and their
viscosity as a function of blend conposition unexpectedly showed that the zero sh
80% is alnost constant with that of sodiumionomer. However, ionomer blends surpri
danpi ng than each i ononer, depending on the conposition. The unexpected zero shear
from aci d-cati on exchange nechani sm which is observed only in sodiumiononers, not

1. Introduction

Pol y(et hyl emeret hacrylic acid) (EMAA) partially neutrali
I ons such as sodiumor zinc is one of the nost w dely used
and nechani cal properties in the solid state of these etf
been extensively invéstogatedross-links and the aggregati (
groups inpart a dramatic increase in nechanical propertie
properties are essential for sodium and zinc of EMAA to
variety of industrial applications viscoelastic properties o
i ononer nelts have also been studied to clarify the role
st at’e) Especi al |y, Vanhoorne andsRedistiethe effect of the
of unneutralized acid groups on the nelt rheology of parti al
| ononers. By renoving the protons by esterification of tt
have found that the role of the protons in sodiumiononers
in zinc ionohers.

In this paper, in order to get deeper insight into the
r heol ogy, we have studi ed dynam c shear properties for blenc
and zinc iononers as a function of the blend ratio. In tl
bl ends, the zero shear viscosity as a function of conposit
additively rule, while a strong negative deviation fromtl
was observed in the latter blends. A possible explanation «
gi ven.

2. Experinental

Pol y( et hyl emeret hacryl i c aci d) (EMAA, MAv=94, 500 Mh=19, 200)
a nethacrylic acid content of 5.4nol % was used. Ethylene ba



EMAA partially neutralized by zinc or sodium ion, that i
( EMAA- 597Zn, EMAA-54Na). The sanples were m xtures of these
i ononmers. The bl ends were prepared by doubl e-s% ewhlenead
blend ratio of two cation iononmers were witten in Tabl
abbreviations are designated as EMAA-Zn(x)/Na(y), where x
blend ratios of two cations. All of these sanples were
M t sui - DuPont Polychem cals. The nelting tefipefaturtdesas
sanples. Al sanples were treated with vé&udwn @aten esst8mn
week to elimnate water before neasurenents.

Dynam ¢ shear neasurenents were conducted using a rotat
(Rheonetrics, ARES) under nitrogen atnosphere. These exp
conducted in the range fromO0.01 to 100 °Cadhd B&)wedm ch40
are substantibially above their nelting point.

3. Resul ts and D scussi on

Oscillatory shear experinents for sanples shown in T
strain (less than Hencky strain 0.04) were perforned. Stor
| oss nobdulus G' were obtained as a function ofwamngulher f
range fromO0.01 to 100 (rad/s). Firstly it was confirned the
superposition principle is applicable for EMAA-Zn(33)/ Na(67
I n nmeasured conditions. Secondly the resulting master cur\
EMAA-Zn(33)/ Na(67) at tenperatGrewefeldOrizontally shifted
master curve & 140 was shown in Figure 1 that the successfL
(i.e. Super mast® afur@e and G’ for EMAA-Zn(30)/Na(67) was
at the G and G’ of EMAA as the refference. For the othe
ti me- mat e?i auperposition principle was also applicable.
construction of super naster curve can be interpreted as th
must have the sane shape of relaxation spectrumwth diffel
expressed by material shifThifsacthirfst factor value is inport;

it is well satisfied following relation to fhe zero-shear v
h,(EMAA-X) =a.* h, (EMAA). (1)

Herea* is the time-material shift factor for EMAA-X rel
andh (EMAA) andh (EMAA-X) are the zero-shear viscosity of E
EMAA- X, respectively. Figure 2, it shows faprawvaaifoursctl @mos
EMAA- 59Zn content These blends are mscible, but a large n
fromthe linear blending rule was observed. In the case ¢
aci d-cation exchange nechanismis effective because COCH gr
aggregates, resulting in lower viscosity. In EMAA-59Zn, on
aci d-cati on exchange does not occur because no acid group
aggregates, and the viscosity is relatively high. Wien EMAA



59Zn were blended, it can be explained by the idea that s
coexi sted in the sane i ofvdggreeddteesaci d- cati on exchange i s «

Table 1 The sanples for binary bl ends of EMAA-Na and EMAA- Zn

sample Zn: Na EMAA-Zn : EMAA-Na
abbreviation ion ratio weight ratio
(mol) (wt%0)

EMAA-Na(100) 0:1 0O : 100
EMAA-Zn(20)/Na(80) 1:4 31.4:68.6
EMAA-ZNn(33)/Na(67) 1:2 47.8:52.2
EMAA-Zn(50)/Na(50) 1:1 64.7 : 35.3
EMAA-ZN(67)/Na(33) 2:1 78.6:21.4
EMAA-Zn(80)/Na(20) 4:1 88.0: 12.0
EMAA-ZNn(95)/Na(5) 95:5 97.2:28

EMAA-Zn (100) 1:0 100:C
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Fig.1 Time-material superposition (Figure 20Ti me-material shift fe
synbol s) and G'(circle synbols) frorat 140 as the reference) as
curves of EMAA(cl osed synbols) and tconposition in the blend of EM
EMAA- Zn(33) / EMAA- Na(67) (open synboland EMAA- 59Zn.

The reference is the master curves of EMAA

at 140
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