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Abstract— Blends of poly(ether imide)}(PEI) and a thermotropic liquid crystalline polymer(LCP) prepared by screw ex-

trusion have been investigated by differential scanning calorimetry(IDSC) and scanning electron microscopy(SEM). From the

measured glass transition temperature(T,) and specific heat increment(AC,) at the T,, the LCP appears to dissolve more in

the PEl-rich phase than does the PEI in the LCP-rich phase. The polymer-polymer interaction parameter(y.) and the degree

of disorder(y/x,) of LCP were investigated using the lattice theory in which the anisotropy of LCP was considered. The po-

lymer-polymer interaction parameter(y,,) was determined and found to be 0.179+0.006 for the extruded blends at 320°C.

Degree of disorder(y/x,) of LCP in the conjugate phase increases with the increase of PEI weight fraction in the PEI-LCP

blends.
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Table 1. Characteristics of polymer samples used in PEI-LCP blends

Samples M, p* T/ (C)  AC/Jg 'K T,(C)
PEI 12,0000 127 2181 0.241 -
LCP 19,5001 1.41 70.2 0.036 281.7

“Measured in our laboratory by specific gravity chain balance. "Meas-
ured in our laboratory by DSC. ‘Data from reference 41. “Data from ref
erence 10.
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Table 2. Apparent weight fractions(w) and apparent volume frac-
tions(v) of PEI and LCP components in the PEI-rich phase
and the LCP-rich phase

Blend” T, /(K) T,«K) w™ w,” v, v,”
0.0 491.3 - 0.0000 - 0.0000 .
0.1 484.0 - 0.0350 - 0.0316 -
0.2 484.7 - 0.0316 - 0.0285 -
0.3 486.6 - 0.0224 - 0.0202 -
0.4 4873 - 0.0190 - 0.0174 -
0.5 4879 3448 00162 0.0144 00146  0.0160
0.6 4874 3446 00186 0.0125 00167 0.0139
0.7 4863 3443 0.0238  0.0096  0.0215 00107
0.8 4855 3439 00277 0.0058 0.0250 0.0064
0.9 4838 3437 00360  0.0039  0.0325  0.0043
1.0 3433 1.000  1.0000 - 1.000

“Blend composition given as overall weight fraction LCP in the PEI-
LCP blend. "Single prime and double prime denote LCP-rich phase and
PEl-rich phase, respectivity, and subscripts 1 and 2 denote LCP and
PEI components, respectively. Weight fractions are calculated from Eq.

(22). wy=1-w/ and w,"=1- w,”. v,/=1- v/ and v,"=1 - v,”.
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Fig. 3. Phase composition diagram of PEI-LCP blends. w,” is the
weight fraction of LCP in PEI-rich phase. w,” is the weight
fraction of PEI in LCP-rich phase.
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Table 3. Degree of disorder(y/x,) of LCP and the polymer-polymer
interaction parameter(y,,) in PEI-LCP blends

b h ¢ .

Biend® v, v, y y/x, pan
0.5 0.9854 0.9840 10.16 0.82 0.175
0.6 (1.9833 0.9861 882 0.79 0.176
0.7 0.9785 (1.9893 7.22 0.76 0.176
0.8 (1.9750 ).9936 5.87 0.71 0.183
09 0.9675 0.9957 5.07 0.67 0.185

“Blend composition given as overall weight fraction LCP in the PEI-
LCP blend. *Volume fractions(v) were obtained from the weight frac-
tions divided by densities of each component. Single prime and double
prime denote LCP-rich phase and PEl-rich phase, respectively, and sub-
script 1 and 2 denote LCP and PEI component, respectively. ‘All y/x,
and yx,, values were calculated from Egs. (7), (18), and (19).

Table 4. Polymer-polymer interaction parameter(y,,) of the PC-
PMMA blends and the PC-PEI blends

PC/PMMA PC/PEI

Blend" - , . (

7.1: X]l Xll Xll
8/2 0.036 0.034 0.267 0.267
7/3 0.036 0.035 0.261 0.261
674 0.038 0.039 0.268 0.269
5/5 0.040 0.041 0.249 0.253
476 0.040 0.045 0.210 0213

“All x,. values comes from ref. 19. "All x,, values comes from ref. 21.
‘Al . values are calculated from Eqgs. (18) and (19). when y=x,.

slojob &hr}[19]. 2 odtoll4ii= PEIS] wubBhe|(repeating unityZ
Azt sitee] 312 ARk g9t y/xaz 5% Table 29 -5

g el Alasbedct PEISE LCPo didled xm=30.1 2181 x,=
20.39] 2H-2 AHa}oic}. Table 3of) vl PELLCP Eall =9) y .2
®ol, PEVLCP 1/9 el mell4] 0.1859] ghe viefulglon] PEYLCP
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T e
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