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Abstract
�I �n � �t �h �i �s � �p �a �p �e �r �, � �t �h �e � �r �e �s �u �l �t �s � �o �f � �p �r �e �l �i �m �i �n �a �r �y � �s �t �u �d �i �e �s � �o �f � �t �w �o � �n �e �w � �s �o �l �v �e �n �t �- �f �r �e �e � �p �o �l �y �m �e �r �

�e �l �e �c �t �r �o �l �y �t �e �s � �b �a �s �e �d � �o �n � �p �o �l �y � ( �t �r �i �m �e �t �h �y �l �e �n �e �c �a �r �b �o �n �a �t �e �) �, � �p � �T �M �C � �, � �w �i �t �h � �l �i �t �h �i �u �m �

�t �r �i �f �l �u �o �r �o �m �e �t �h �a �n �e �s �u �l �p �h �o �n �a �t �e �, � ( �t �r �i �f �l �a �t �e) � �, � �a �n �d � �l �i �t �h �i �u �m � �p �e �r �c �h �l �o �r �a �t �e � �a �r �e � �d �e �s �c �r �i �b �e �d �. � �T �h �i �n � �f �i �l �m �s �
�o �f � �t �h �e �s �e � �e �l �e �c �t �r �o �l �y �t �e �s � �w �e �r �e � �o �b �t �a �i �n �e �d � �b �y � �e �v �a �p �o �r �a �t �i �o �n � �o �f � �s �o �l �v �e �n �t � �f �r �o �m � �h �o �m �o �g �e �n �e �o �u �s �

�m �i �x �t �u �r �e �s � �o �f � �k �n �o �w �n � �m �a �s �s �e �s � �o �f � �h �o �s �t � �p �o �l �y �m �e �r � �a �n �d � �s �a �l �t �. � �E �l �e �c �t �r �o �l �y �t �e �s � �w �i �t �h � �c �o �m �p �o �s �i �t �i �o �n �s � �o �f � �n �

�b �e �t �w �e �e �n � �1 �. �5 � �a �n �d � �8 �5 �, � �w �h �e �r �e � �n � �r �e �p �r �e �s �e �n �t �s � �t �h �e � �m �o �l �a �r � �r �a �t �i �o � �o �f � �(O= �C �O �C �H2 ��C�H�2 �C�H�2 �O �) �u �n �i �t �s �
�p �e �r � �l �i �t �h �i �u �m � �i �o �n �, � �h �a �v �e � �b �e �e �n � �p �r �e �p �a �r �e �d �. � �T �h �e �s �e � �s �o �l �v �e �n �t �- �f �r �e �e � �e �l �e �c �t �r �o �l �y �t �e �s � �w �e �r �e � �c �h �a �r �a �c �t �e �r �i �z �e �d �

�b �y � � �m �e �a �s �u �r �e �m �e �n �t �s � �o �f � �t �o �t �a �l � �i �o �n �i �c � �c �o �n �d �u �c �t �i �v �i �t �y �, � �d �i �f �f �e �r �e �n �t �i �a �l � �s �c �a �n �n �i �n �g � �c �a �l �o �r �i �m �e �t �r �y � �(D �S �C) � �a �n �d �
�t �h �e �r �m �o �g �r �a �v �i �m �e �t �r �y � ( �T �G �A �) �. � �A �s � �e �x �p �e �c �t �e �d � �f �r �o �m � �p �r �e �v �i �o �u �s � �s �t �u �d �i �e �s � �w �i �t �h � �t �h �e �s �e � �s �a �l �t �s � �i �n � �p �o �l �y �

(e �t �h �y �l �e �n �e � �o �x �i �d �e �) �, � �P �E �O �, � �t �h �e � �t �r �i �f �l �a �t �e �- �b �a �s �e �d � �s �y �s �t �e �m � �s �h �o �w �e �d � �s �u �p �e �r �i �o �r � �t �h �e �r �m �a �l � �s �t �a �b �i �l �i �t �y � �b �u �t �

�w �i �t �h � �a � �l �o �w �e �r � �t �o �t �a �l � �i �o �n �i �c � �c �o �n �d �u �c �t �i �v �i �t �y � �t �h �a �n � �t �h �a �t � �o �f � �t �h �e � �p �e �r �c �h �l �o �r �a �t �e �- �c �o �n �t �a �i �n �i �n �g � �e �l �e �c �t �r �o �l �y �t �e �. �
�T �h �e � �h �i �g �h �e �s �t � � �c �o �n �d �u �c �t �i �v �i �t �y � �a �p �p �r �o �x �i �m �a �t �e �l �y � �3 �= �1 �0 � �S � �c �m-1� �w �a �s � �f �o �u �n �d � �a �t � �9 �5 �º �C � �w �i �t �h � �t �h �e �

�e�l�e�c�t�r�o�l�y�t�e� �c�o�m�p�o�s�i�t�i�o�n� �o�f� �(T�M�C)2 � �L�i�C�l�O4 �.

Keywords : lithium triflate, lithium perchlorate, solid polymer electrolytes,

poly(trimethylene carbonate), thermal analysis, ionic conductivity.

Conclusion
A new host polymer matrix based on polycarbonate rather than polyether

coordinating units, with lithium triflate and lithium perchlorate guest species, has been



used to form solvent-free electrolytes. The highest ionic conductivity observed with the

lithium perchlorate-based electrolyte at a salt-rich composition, is slightly lower than that
observed in several solvent-free systems based on PEO.

The results of thermal analysis have confirmed that polymer electrolytes based on
this host matrix are completely amorphous. Within the range of temperatures studied (-40

to 350ºC), the only thermal events observed correspond to glass transition and thermal

degradation of the polymer electrolyte. All electrolyte samples showed an adequate
window of thermal stability for practical devices; however, in view of the exothermic

degradative reaction of the perchlorate anion, it is unlikely that electrolytes based on this
guest species will be of commercial interest.

While the total ionic conductivity and mechanical properties of this new solid

polymer electrolyte are encouraging, there are several other parameters which must be
considered before the host polymer is accepted as of potential interest in practical

devices. Clearly, other aspects of electrolyte performance that are of practical importance

are the lithium ion transference number, the electrochemical stability and compatability
with electrode materials. The study of these properties, together with the behaviour of

electrolytes based on more viable guest salt species and the influence of various
conductivity-enhancing additives, is currently underway.

�References
1. � �J �. �R �. � �M �a �c �C �a �l �l �u �m �, � �C �. �A �. � �V �i �n �c �e �n �t � �E �d �s �. � �, � �P �o �l �y �m �e �r � �E �l �e �c �t �r �o �l �y �t �e � �R �e �v �i �e �w �s �, � �v �o �l �. � �1 �, � �E �l �s �e �v �i �e �r �, �

�L�o�n�d�o�n�,� �1�9�8�7�.�

2. � �J �. �R �. � �M �a �c �C �a �l �l �u �m �, � �C �. �A �. � �V �i �n �c �e �n �t � �E �d �s �. � �, � �P �o �l �y �m �e �r � �E �l �e �c �t �r �o �l �y �t �e � �R �e �v �i �e �w �s �, � �v �o �l �. � �2 �, � �E �l �s �e �v �i �e �r �, �
�L�o�n�d�o�n�,� �1�9�8�9�.�

�3.� �F�.�M�.� �G�r�a�y�,� �S�o�l�i�d� �P�o�l�y�m�e�r� �E�l�e�c�t�r�o�l�y�t�e�s�:� �F�u�n�d�a�m�e�n�t�a�l�s� �a�n�d� �T�e�c�h�n�o�l�o�g�i�c�a�l� �A�p�p�l�i�c�a�t�i�o�n�s �,�
�V�C�H�,� �N�e�w� �Y�o�r�k�,� �1�9�9�1�.�

�4. � �B �. � �S �c �r �o �s �a �t �i � �E �d �. � �, � �A �p �p �l �i �c �a �t �i �o �n �s � �o �f � �E �l �e �c �t �r �o �a �c �t �i �v �e � �P �o �l �y �m �e �r �s �, � �C �h �a �p �m �a �n � �& � �H �a �l �l �, � �L �o �n �d �o �n �, �

�1�9�9�3�.�
5. � �R �. �G �. � �L �i �n �f �o �r �d � �E �d �. � �, � �E �l �e �c �t �r �o �c �h �e �m �i �c �a �l � �S �c �i �e �n �c �e � �a �n �d � �T �e �c �h �n �o �l �o �g �y � �o �f � �P �o �l �y �m �e �r �s �, � �v �o �l �. � �1 �, �

�E�l�s�e�v�i�e�r�,� �L�o�n�d�o�n�,� �1�9�8�7�.�



6. � �R �. �G �. � �L �i �n �f �o �r �d � �E �d �. � �, � �E �l �e �c �t �r �o �c �h �e �m �i �c �a �l � �S �c �i �e �n �c �e � �a �n �d � �T �e �c �h �n �o �l �o �g �y � �o �f � �P �o �l �y �m �e �r �s �, � �v �o �l �. � �2 �, �

�E�l�s�e�v�i�e�r�,� �L�o�n�d�o�n�,� �1�9�9�1�.�
�7. F �. �M �. � �G �r �a �y �, � �P �o �l �y �m �e �r � �E �l �e �c �t �r �o �l �y �t �e �s �, � �R �S �C � �M �a �t �e �r �i �a �l �s � �M �o �n �o �g �r �a �p �h �s �, � �R �o �y �a �l � �S �o �c �i �e �t �y � �o �f �

�C�h�e�m�i�s�t�r�y�,� �L�o�n�d�o�n�,� �1�9�9�7�.�
�8.� �D�.�E�.� �F�e�n�t�o�n�,� �J�.�M�.� �P�a�r�k�e�r�,� �P�.�V�.� �W�r�i�g�h�t�,� �P�o�l�y�m�e�r� �1�4� �(1�9�7�3)� �5�8�9�.�

9�. �P�.�V�.� �W�r�i�g�h�t�,� �B�r�.� �P�o�l�y�m�.� �J�.� �7� �(�9�7�5)� �3�1�9�.�

1 �0. � �M �. �B �. � �A �r �m �a �n �d �, � �J �. �M �. � �C �h �a �b �a �g �n �o �, � �M �. �J �. � �D �u �c �l �o �t �, � �2 �n �d � �I �n �t �e �r �n �a �t �i �o �n �a �l � �C �o �n �f �e �r �e �n �c �e � �o �n � �S �o �l �i �d �
�E�l�e�c�t�r�o�l�y�t�e�s�,� �S�t�.� �A�n�d�r�e�w�s�,� �P�a�p�e�r� �6�,� �(1�9�7�8)� �5�.�

1�1.� �T�.� �Y�a�m�a�m�o�t�o�,� �M�.� �I�n�a�m�i�,� �T�.� �K�a�n�b�a�r�a�,� �C�h�e�m�.� �M�a�t�e�r�.� �6� �(1�9�9�4)� �4�4�.�


