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Page 258, equations (4.508)-(4.513)

It follows from (4.137):

n−1∑
δ=1

νβδuδ = −kβ − ξβg +
n∑
γ=1

ωβγhγ, β = 1, ..., n− 1, (1)

from (4.58):

kα = ραv̀α − divTα − ρα(bα + iα), α = 1, ..., n, (2)

and from (4.505):

divTα = −gradPα + divTN
α , α = 1, ..., n. (3)

Substituting from (2) and (3) into (1) we obtain:

n−1∑
δ=1

νβδuδ = −ρβv̀β − gradPβ + divTN
β + ρβ(bβ + iβ) − ξβg +

n∑
γ=1

ωβγhγ

which is (4.508).
Gradient form of (4.208) can be written using (4.123) and (3.112) or

(4.124) as

n∑
γ=1

ωβγhγ = gradPβ − ρβ gradgβ + ρβ
∂f̂β
∂T

g, β = 1, ..., n− h. (4)

Adding to the right hand side of (4) ”zero” expression ρβsβg − ρβsβg and
using the definition (4.510) we get

n∑
γ=1

ωβγhγ = gradPβ − ρβ gradTgβ + ρβ(sβ +
∂f̂β
∂T

)g, β = 1, ..., n− h

which is (4.509).
Capitalizing upon (4.216) the gradient of chemical potential can be writ-

ten as

gradgα =
∂g̃α
∂T

gradT +
∂g̃α
∂P

gradP +
n−1∑
β=1

∂g̃α
∂wβ

gradwβ

= −sαg + vα gradP +
n−1∑
β=1

∂g̃α
∂wβ

gradwβ (5)
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where (4.266) and (4.267) was used in the last equality together with the des-
ignation (3.112) or (4.124). Substituting (5) into (4.510), eq.(4.511) follows
immediately.

Introduction of (4.509) into (4.508) gives:

n−1∑
δ=1

νβδuδ = −ρβ gradTgβ + ρβ(sβ +
∂f̂β
∂T

)g − ξβg + divTN
β + ρβ(bβ + iβ)

− ρβv̀β = −ρβyβ + ρβ(sβ +
∂f̂β
∂T

)g − ξβg (6)

(the definition (4.512) was used). It follows from (4.163):

ρβsβ + ρβ
∂f̂β
∂T

− ξβ =
λβ
T

− ϑβ, β = 1, ..., n− h. (7)

Substituting from (7) to (6), eq.(4.513) follows.
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