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Abstract Electrical characteristics of LiF-Li,0-B;03-P,0;s glasses with fixed Li;O content have been in-

vestigated by using AC impedance spectroscopy. Part of the total lithium ions present in these glasses contrib-

utes to conduction, and the changes in electrical conductivity with composition was inconsistent with the weak

electrolyte model. The power law could not be used to determine the hopping ion concentration in these glasses.

Both mobile carrier density and mobility have been modified as Li were added in the form of LiF. The formation

of (B

-0-P)7, di~, and metaborate group gave additional available sites for Li* diffusion causing the enhance-

ment of conductivity. The observed maximum conductivity was 2.43 x10*S/cm at 150°C at the composition

containing 8mol% LiF. The decomposion potential amounted to 5.94V. The Li/glass electrolyte/TiS, solid-state

cell showed open circuit voltage of 3.14V and energy density of 22 Wh/Kg at 150°C.
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Table 1. Thermal and electrical properties of the glasses in the LiF ! L,O : P,O; : B,O;

No.| LiO | P:Os | BO, | LiF | Tg E log 0, | log owe | B | #Li/em’
(mol%) | (mol%) | (mol%) | (mol%)| (T) | (KJ/mol) [(@-em)™' (@ - cm)" (X 10%)
FO| 50 | 25 25 0 418 57.82 3.254 -3.866 | 0.51 197
F1 | 50 25 23 2 412 55.78 3.089 3772 | 0491 2.19
F2| 50 | 25 | 21 | 4 | 403 54.77 | 2.974 2.25
W“/ébﬂ' 25 | 19 | 6 | 401 | 5442 3011 | 233
F4 17 | 8 392 55.3¢ | 3.193 242
“F5 | 50 | 2 | 413 | 5773 | 3389 223
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(b), and activation energy{(c), plotted against LiF
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Fig. 3. Variation of dc conductivity with Li ion
concetration in the glasses measured at different
temperatures. The Partial concentration of Li'
ions brought to glass from the LiF component was

used in the inserted figure.
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Fig. 10. Variation of primitive activation energy

with composition.
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