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Fig. 1 Structure of Nd&** with 6 liga_ndshs:
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Fig. 2 Polarized optical micrographs for binary mixtures
The molar ratios of YbCl; -6H,0 to PEQ: a) 0.04; b) 0.08; ¢) 0.12; d) 0.165 e) 0.20; 5) 0.25
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Fig. 3 X-ray diffraction of Eu’* -PEQ mixiures at the ratios
of 0, 0.04 and 0.08
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Fig. 4 Polarized optical micrographs for binary mixtures
The molar ratios of YbCl; ~6H, 0 to PEQO: a) 0.08; b} 0.16; ¢) 0.25
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Table 1 Thermophysical properties of PEO-lanthanide tricthoride hexahydrates*?

LaCl; (H,0) CeCL (H,0), NdCls(Hzo)ﬁ EuCl; (H;0)5 TbC!a(HzO)ﬁ YbCla(Hzo)ﬁ
Molar ratio of salts Fusion heat Fusion heat Fusion heat Fusion heat Fusion heat Fusion heat
pesk pesk Toear peak Toeut T peak
of PEO(J/g) of PEO{J/g} of PEO(J/g) of PEC(J/g) of PEO(¥g) of PEO(J/g)
0 178 70
0.02 103 62 146 65
0.04 85 61 115 61 115 62 122 61 130 59 96 59
0.06 82 - 61 112 62
0.08 97 65 85 61 108 62 81 61 159 59 103 63
0.10 81 62 56 60
0.12 55 60 70 61 12 58 98 59
0.14 28 61
0.16 12 60 40 60 39 118 59 142 59
0.18 0 -
0.20 5 60 0 - 3 58
0.25 0 - 0 - 15 o4 56 58 4 56
.30 0 - 0 - 18 57 0 - 4] -

* Each short dash indicates that the related sample does not have endotherm at this concentration ;

® The empty positions have no data there.
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Table 2 Melting behavior of some complex samples of EuCl; «6H, O with

PEO
Molar ratio of 28T
Lanthanides
salts to PEQ Al (Jig) T pouk
Eu 0.14 153 63
0.16 143 62
0.18 170 62
0.20 15% 61

* In fume hood ,'24 h plus vacuum oven for 48 h at 23°C;
b AH values only based on PEO
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Fig. 5 The morphological structures before and after the 1*
cooling

The molar ratio of EuCl; « 6H,0 to PEC was 0.08 in the
sample. The picture (a) for original cast-drying sample; and

(b} for cooled-down sample.
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Fig. 6 The infrared spectra between 1000 cm™' and 1200
em™" for PEO and several binary mixtures that contain EuCl, *
6H, 0
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THE INFLUENCE OF COMPLEX OF PEQ-LANTHANIDE(Ln’* ) SALTS
ON THE MORPHOLOGY OF PEO

TANG Jianguo', WANG Yao', HUANG Xingyi' , BELFIORE Laurence A.*
(" College of Chemical Engineering, Qingdao University, Qingdao 266071)
(* Polymer Physics and Engineering Loboratory , Deportment of Chemical Enginesring , Colorado State University , Fort Collins, CO 80526}

Abstract The morphological structures and the related thermophysical properties of the complex differential of
polyethylene oxide and lanthanide salts (Ln’* } were investigated by polarized optical microscope (POM) and
differential scanning calorimeter (DSC) . The results showed that with the increase of molar ratio of Ln’* salts to
PEO,PEO spherulites were gradually demolished . When the molar ratio reached a critical value, for example, 20,
PEO spherulites completely disappeared . Different Ln* salts have different effect on PEO spherulites . The results of
X-ray diffraction indicated the decrease of main peaks at 28 = 19.2° and 23.4° with the increase of Eu’' salt
concentration, which coincided with the data of DSC and POM. The characteristic of spherulites of complex samples
was much weaker after vacuum drying at 60°C than that at 23°C in fume hood. Comparing the spherical structure of
the original cast-drying sample, we found that the complex between PEO and Eu’” remaimed after the first cooling.
The melting point and heat of fusion of PEO decrease with the increase of Ln’‘ concentration. When the
concentration reached the related eritical values, melting endotherms disappeared and melting points of PEQ were
down to the lowest values. The change of FT-IR band at 1036 cm™' confirmed the complex characteristic of the
interaction between PEO and Ln’* salts.

Key words Polyethylene oxide, Complex, Lanthanide chloride hydrate



