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Overview

Timeline:
Start: May 2010
Finish: Dec./2013

Budget:
$709,977
Funding received in FY 2010
for 2010 and 2011
$249,977
Funding for FY 2012
$230,000

Barriers:
*High viscosities, and melting
points, of existing examples.

oL ack of information on
additives and mixtures

«Safety issues: flammability

«Sepataor issures: containment
Impedance and toughness
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*Goying Chen, LBL

*Brett Lucht, U. Rhode Island
Jason Zhang, PNNL


















Window

(V vs Li/Li+)
SN Dimethylsulfone 110 (238) - - - -
HaC™ S\CH3 (DMS)
O\S//O Methanesulfoneyl - 123 - - 3.0 (MM LiTFSI) 5.3
F7 O CH, fluoride (MSF) /LITFSI
N Methanesulfoneyl -33 160 1.97@25 - - 3.7
o Sew;  chloride (MSCI) ILiPF6
N Ethylmethylsulfone 36.5 (240) ) 95 6.3 (1IMLITFSI) 5.9
HeHe” Scrs  (EMS) 3.2 (1M LiPF6) JLITFSI
EMS-DMS eutectic 25 - - - 2.2 -
(85:15 mol/mol) (T.) (0.5 M LiTFSI)
\"  Methylpropylsulfone 28 (245) - - - -
HsCH,CH,C™ CHa (PMS)
O\S//O Trifluoromethylmethylsulf - 130 - - - -
FC” O CHg one (FMMS)
O\\S//O Trifluoroethylmethylsulfo - - - - 8.9 (1M LiClO4) -
FCH,C” e ne (FEMS)
oL  Trifluoropropylmethylsulf 56 180 - - 0.035 5.8
Eotee” cn, one (FPMS) (IMLTFSI)  /LiPF6+DMC
P Sulfolane 27 285 10.1@30 60 3.1(MM LiTFSI) 5.8
OS\< 31.2@30 2.5 (1M LiPF6) ILiPF6
° (1M LiPF6)

: o 3fluorosulfolane 0.7 (303) 29.1@30 - 0.74 (1M LiPF6) 5.6
5 (1M LiPF6) ILiPF6



Viscosity, 25°C (cP)
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NEW DATA:
Specific
conductivities
of various LI
salts in sulfone
solvents.
The puzzle of
low-bolling
FPMS
cf. MSF
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TECHNICAL
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Issues with liquid electrolytes

. lonic shorts.... Wot to do?

. With in situ polymerization to yield gel, the conductivity
decrease always seems to be larger than tortuosity constants
would e expected to account for.

. Conductivity reduction: with celgard the reduction in
conductivity should just decrease by a tortuosity factor

. A new idea, the variable nanoporous net the Maxwell rigidity,
and the Phillips-Thorpe rigidity percolation model
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