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A trifluoromethyl group (CF3-) is a strong electron-withdrawing substituent. The t
rifluoromethyl is much larger than a methyl group. We have investigated the physical and electrolytic prop
erties of trifluorinated linear ethers as solvents and their application to lithium secondary batteries. W
e synthesized trifluorinated linear diether (TFEME) and trifluorinated linear triether (TFEMEE). The mass

densities, relative permittivities, viscosities, and anodic stabilities of TFEME and TFEMEE were higher t
han those of the corresponding nonfluorinated linear ethers. The presence of the trifluomethyl group can w
eaken the attractive forces between molecules. The kinematic viscosities of TFEME and TFEMEE were as low a
s those of the corresponding nonfluorinated linear ethers especially at high temperatures. The use of an e
thylene carbonate (EC)-TFEME or an EC-TFEMEE binary mixture improved the cycling efficiency of a lithium a
node and the discharge capacity of a Li|LiCo02 coin cell.
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F: 40> Cl: 30

>Br:28>1:25>H: 21

C-X r(C-H) (= 0.1091 nm)
< r(C-F) (= 0.1317 nm) < r(C—Cl) (= 0.1766
nm) < r(C-Br) (= 0.194 nm) < r(C-]) (=
0.213 nm)

(Eion)
Eion(F) (= 1680 kJmol ") > E;on(H) (= 1312 kJ
mol™" > E;oy(C1) (= 1255 kimol ") > E;,,(Br)
(= 1142 kI mol ") > Ejon(I) (= 1007 kI mol )
C-F (AH°(C—F))

AH°(C-F) (= 484 kImol ") > AH°(C-H) (=
411 kJmol™") > AH°(C—CI) (= 323 kJmol ")
> AH°(C-Br) (= 269 kJ mol ") > AH°(C-I)
(=212 kImol ™"
C-F (a(C-F))

a(C—H) (= 0.66 x 10" m®) < a(C—F) (= 0.68
x 107" m’) << a(C—Cl) (= 2.58 x 107" m*) <
a(C-Br) (=3.72x 107 m*) < a(C-1) (= 5.77
x 10730 m3)
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