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% 2
Ay L A 5 ¥ {8 B 15
i/ G RE
H 270 J/g
1.9x10'® | min™!
B 0.2 & BT
Ea 1.6 eV
B A/ E M H
H, 1700 J/g
T 4x10"> | min™
E,=E, 1.4 eV
X10 0.75 =B A5
F 4.5 2B
H, 600 /g
Y2 7.5%x10'® | min™
X20 0.1 ¥
X30 0.05 R B4
E
A 0.00127 | W/(cm?K)
C (ref.13) 0.75 J/(gK)
) g 0.90 cm
Ii-(N.B ST b3t L ¥ 49) | 0.90 cm
p 2.68 g/cm’
Pa 0.36 g/cm’
K 0.034 | W/(X cm)
Pe 0.72 g/cm’
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"METHOD AND APPARATUS FOR
CHARACTERIZING HIGH-ENERGY
ELECTROCHEMICAL CELLS USING
POWER FUNCTIONS OBTAINED FROM

CALORIMETRY"

Characterizing electrochemical cell components and a response of an

EXRAME (RAILAE

electrochemical cell to a specified cperating condition involves preparing a sample
of an electrode material in contact with an electrolyte. Self-heating, power-
temperature or power-time data is obtained for the sample using a calorimetry
technique, such as by use of an accelerating rate calorimetry technique or a
differential scanning calorimetry technique. A power function is developed for the
sample using the self-heating, power-temperature or pbwer-time data. The power
function is representative of thermal power per unit mass of the sample as a
function of temperature and amount of reactant remaining from a reaction of the
sample electrode material and electrolyte. A first power function is developed that
characterizes a reaction between the cathode material and the electrolyte in terms

of thermal power per unit mass of a cathode sample material, and a second power

-2-

AU RBER BB KRR (CNS ) AddAE (210X297T20 % )

(B i 2050 e B B o e )
o

2

al

» A
— — — — — — — — — —— — — —— — —



475285

RSl e 3¢ 1 0 e X o3 B

A5
B5

W b LERRE (RAZLAR

ZHHMRRE  EA-—BFGEBEAAMHAVEBELETORSEAR

AgH - whRARAERY —CEMARE > GRA D

A0 ERHAHRAEAE > fl k1 R0 R > =
RAETYAIELEILAZH - —ETM 2 %X THTHRRHE
WHEAAEFANEHRMNAEZERTABRGERL - &L
ERERO SR HEBEAABHNGTE/ERT LS
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function is developed that characterizes a reacfion bétween thear;odematerla{and
the electrolyte in terms of thermal power per unit mass of the anode sample
material. An electrode material sample from which a power function is developed
is prepared using less than about 100 grams of the electrode material, such as »
between about 1 and 10 grams, but may be as little as between about 1 milligram
and 1 gram. A computer system and computer-readable medium are provided to
electronically design and test cells of arbitrary size and shape using power

functions developed for individual electrode/electrolyte combinations.
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