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Errata

• Page 9. The electron configuration for Zn was incorrect. There

should be two electrons in the valence shell.

• Page 43. The definition for s[k] is incorrect. Hysteresis tends to-

ward a positive voltage when charging and a negative voltage

when discharging. Assuming that M0 is positive, the equation

should state:

s[k] =




−sgn(i[k]), |i[k]| > 0;

s[k − 1], otherwise.

This error is persistent in this volume (and in Volume II also).

Fortunately, the effect of instantaneous hysteresis is small, but it

is worthwhile implementing the correct equations in your BMS

algorithms. Please check everywhere that s[k] is introduced to

make sure that you have correctly accounted for instantaneous

hysteresis. Thank you V. Yu for pointing this out.

• Page 55, Fig. 2.23. The summation block that produces h[k + 1] has

an incorrect sign. The correct figure is (thanks to Ørjan Gjengedal

for pointing this out):
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• Page 125: In Table 3.2, A1 should be A0; A2 should be A1 . . . and

so forth up to A15 should be A14 (the subscript indices are one

too large). Note that the equation for computing OCP often has a

singularity at θ = 0.5, so this input should either be avoided or the

equation should be evaluated in the limit at this point.

• Page 133: The units for the Maxwell–Stefan friction coefficient Kab

should be [N s m−4]. Thanks to Dr. G. Du for pointing this out.

• Page 133: The units for κD should be [A m−1]. Thanks to J. Hefen-

brock for pointing this out.

• Page 171: The units for κD should be [A m−1]. Thanks to J. Hefen-

brock for pointing this out.

• Page 205: Approximately middle of page:

C̃s,avg(s)

J(s)
=

−res0

s
=

−3/Rs

s

should be
C̃s,avg(s)

J(s)
=

res0

s
=

−3/Rs

s
.

• Page 205: Immediately after prior correction, res0 = 3 × 105 should

be res0 = −3 × 105.

• Page 221: Near the middle of the page, the boundary conditions

for φe were miscopied from Sect. 4.11.2 and should be multiplied

by negative one. They should be:

−κeff
∂φe

∂z
− κD,eff

∂ ln ce

∂z

∣∣∣∣
z=0

= 0

−
κeff

L

∂φe

∂z
−

κD,eff

L

∂ ln ce

∂z

∣∣∣∣
z=1

=
iapp

A
.

• Page 221: Similarly, the simplification immediately following

should be:

∂φe

∂z

∣∣∣∣
z=0

= 0 and −
κeff

L

∂φe

∂z

∣∣∣∣
z=1

=
iapp

A
.

These boundary-condition errors do not propagate, and the correct

boundary conditions for φs-e are given on the top of page 222.

• Page 274: Margin note 5. This result is actually from Bird (19.3–3)

in combination with entry (Q) of Table (17.8–1).

• Pages 285–286: The denominator in the derivative terms should be

∂T and not ∂θ. That is,

∂U
neg
ocp (θ)

∂T
=

344.1347148 exp(−32.9633287θ + 8.316711484)

1 + 749.0756003 exp(−34.79099646θ + 8.887143624)
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− 0.8520278805θ+ 0.36229929θ2 + 0.2698001697

∂U
pos
ocp(θ)

∂T
= 4.31274309 exp(0.571536523θ)− 4.14532933

+ 1.281681122 sin(−4.9916739θ)

− 0.090453431 sin(−20.9669665θ+ 12.5788250)

− 0.0313472974 sin(31.7663338θ − 22.4295664)

+ 8.147113434θ − 26.064581θ2 + 12.7660158θ3

− 0.184274863 exp

(
−

(
θ − 0.5169435168

0.04628266783

)2
)

.

• Page 300: The units for λ should be [W m−1 K−1].
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Appendix: Ion Flux Equation
The proof of the ion-flux equation on pp. 102ff is awkward and

indirect (although correct). Many thanks to Dr. John Milios from

Sendyne Corporation for sending an improved proof upon which the

following is based.

Recall Eq. (3.35), which states

c∇µe = K0+(v0 − v+) + K0−(v0 − v−),

which can be rearranged as

−K0+v+ − K0−v− = c∇µe − v0(K0+ + K0−)

−
K0+

c+
N+ −

K0−

c−
N− = c∇µe − v0(K0+ + K0−),

where we remember that flux equals concentration multiplied by

velocity.

Recall also Eq. (3.24), which states

i = F ∑
i

ziNi

i/F = z+N+ + z−N−.

We can combine both of these into a single matrix equation

[
−K0+

c+
−K0−

c−

z+ z−

] [
N+

N−

]
=

[
c∇µe − v0(K0+ + K0−)

i/F

]
.

Solving for the fluxes gives

[
N+

N−

]
=

[
−K0+

c+
−K0−

c−

z+ z−

]−1 [
c∇µe − v0(K0+ + K0−)

i/F

]

=
1

−K0+z−
c+

+ K0−z+
c−

[
z−

K0−
c−

−z+ −K0+
c+

] [
c∇µe − v0(K0+ + K0−)

i/F

]

=
c−
z+

1

K0+ + K0−

[
z−

K0−
c−

−z+ −K0+
c+

] [
c∇µe − v0(K0+ + K0−)

i/F

]
,

remembering that z+c+ = −z−c−. Simplifying, we have

[
N+

N−

]
=

1

K0+ + K0−

[
−c+

K0−
z+

−c−
K0+
z−

] [
c∇µe − v0(K0+ + K0−)

i/F

]
.

Solving for N+ in particular,

N+ =
−c+c

K0+ + K0−
∇µe + c+v0 +

K0−

K0+ + K0−︸ ︷︷ ︸
t0
+

i

z+F
.
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This is almost in the desired form. For the first term, we recall

Eq. (3.36), which states

D =
νRTc0c

cT(K0+ + K0−)
.

Substituting and recognizing that c+/c = ν+ gives

N+ =
−ν+D

νRT

cT

c0
c∇µe +

it0
+

z+F
+ c+v0,

which is what we set out to prove. Similar steps are used to simplify

N− from the matrix equation to give

N− =
−ν−D

νRT

cT

c0
c∇µe +

it0
−

z−F
+ c−v0.


