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Lithium salt plays an important role in lithium and lithium
ion rechargeale batteries. Many kinds of new lithium salts have
been synthesized and studied in recent years [1-8]. One of themis
lithium salt of chelated orthoborate. It has been reported that
these orthoborate sdts have very good ionic conductivity and
wide dedrochemicd stahility in solutions[7,8].

In our recent publicaions [9,10] we reported that the
orthoborate salts based on perfluoropinacol and dicarboxylic
adds, have extremely high ionic oconductivity and good
eledrochemicd stability in solutions. The high conductivity is
due mainly to the unusually weakly coordinating anions.

In the present work, we mpare the physicd properties
and conductivities of three of the new lithium orthoborate salts.
The threelithium salts are lithium bis(perfluoropinaml ato)borate
(LiBPFPB), lithium bis(oxaato)borate (LiBOB) and lithium
bis(malonato)borate  (LIBMB). Computational  moleaular
medhanics models of the three orthoborate anions sow that the
oxygensin BPFPB™ anion are least exposed. The oxygens bonded
to boron are dightly lessnegative in BOB™. The BMB™ anion has
four lowest energy conformers. The glass transition temperature
(Tg) of LiBPFPB and LiBOB cannot be measured dredly, but
the extrapalation o LiBPFPB-PC binary system shows LiBPFPB
has alow Ty at around —37°C.

These three lithium sdts show very high ionic
conductivities in solutions. The @nduwtivity is nealy
independent of the salt content in the salt concentration range of
0.5~ 1M, which is advantageous for their applications.

Eledrochemicd stability of LiBOB measured in the
oxidation-resistant solvent ethyl methyl sulfone (EMS) [11] using
different eledrodes, is comparable to that of LiPFs [0 the present
lithium battery industry standard.

References

1. L. A.Dominey, V. R. Koch and T. J. Blakley, Electrochim.
Acta, 37, 1551 (1992).

2. J H. Golden, P. F. Mutolo, E. B. Lobkovsky and F. J.
DiSavo, Inorg. Chem., 33(24) (1994) 5374.

3. F. Kita, A. Kawakami, J. Nie, T. Sonoda and H. Kobayashi,
J. Power Sources, 68, 307 (1997).

4. Y. Sasaki, S. Sekiya, M. Handa and K. Usami, J. Power
Sources, 79(1) (1999) 91.

5. R. D. Howells, W. M. Lamanna, A. D. Fanta, and J.
Waddell, US Patent 5,874,616 (1999).

6. M. Handa, M. Suzuki, J. Suzuki, H. Kanematsu and Y.
Sasaki, Electrochem. Solid-Sate Lett., 2, 60 (1999).

7. J. Barthe, M. Wihr, R. Buestrich and H. J. Gores, J.
Electrochem. Soc., 142(8) (1995) 2527.

8. J. Barthel, A. Schmid, H. J. Gores, J. Electrochem. Soc.,
147(1) (2000) 21.

9. W.XuandC.A. Angdll, Electrochem. Solid-State Lett., 3(8)
(2000) 366.

10. W. Xuand C. A. Angell, Electrochem. Solid-State Lett., 4(1)
(2001) E1.

11. K.Xuand C. A. Angdll, J. Electrochem. Soc., 145(4) (1998)
L70.

Acknowledgement

This work was supported by the DOE under contrad no.
DEFG039FR14378-003. The athors thank Dr. Alan
Shusterman in the Department of Chemistry, Reed College, for
his asgstance in making the cmputational moleaular mecdhanics
models.



