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ABSTRACT 

 

Allyl-substituted hyperbranched polycarbosilanes were used as the base 

polymers for the attachment of pendent polyethyleneoxy (PEO) side groups by 

hydrosilation reactions.  Two different types of hyperbranched polycarbosilanes 

having different degrees of branching and average molecular formulas were 

investigated as the “base” polymer for the attachment of PEO side groups.  One 

of these, diallyl polycarbosilane (APCS), was derived from the polycarbosilane 

obtained by Grignard coupling of Cl3SiCH2Cl followed by allylation has the 

general formula, [R3SiCH2-]x[-SiR2CH2-]y[-SiR(CH2)2-]z[-Si(CH2)3-]l, where R =  

(CH2)3Si(CH3)2(CH2)3(OCH2CH2)nOCH3.  The number of ethyleneoxy (EO) 

groups in the side chain varied from 3 – 17.  The second polycarbosilane 

(MePCS) was derived by Grignard coupling of ClCH2SiMeCl2, followed by 

reduction with LiAlH4 and hydrosilation of allyl-PEO.  The resultant graft 

copolymer PCS-PEO derivative in this case had the general formula, 

[R2SiMeCH2-]x[-SiRMeCH2-]y[-SiMe(CH2)2-]l, where R =  

(CH2)3(OCH2CH2)nOCH3 , where the number of EO groups in the side chain also 

varied from 3 – 17.  These polymers were characterized by means of GPC, NMR, 

and DSC.   

Solutions of LiClO4, LiSO3CF3, LiPF6, and LiN(SO2CF3)2 in these polymers 

were prepared and their ionic conductivities were measured.  LiPF6 was 

determined to be the optimal lithium salt for PCS-PEO.  In general, the maximum 

conductivities at room temperature for the various polymers were in the 10-5 to 



  

10-6 S/cm range and there is roughly an order of magnitude improvement at 

elevated temperatures.  The highest conductivities, 5.9x10-5 S/cm were obtained 

with the side chain containing an average of 8 EO repeat units and at the O/Li 

ratio of 12.  This result compares favorably with known systems.  In addition, 

conductivities as a function of temperature up to 100oC were measured by a 

complex impedance technique to determine the transport mechanism and it was 

found that the VTF model most closely fits the data which suggests that the 

lithium ion transport is predominantly determined by segmental motion of the 

polymer chains.  Both PCS-PEO systems were successfully converted to solid 

films by using a hydrosilation crosslinking reaction of the diallyl-PEO side chains. 


