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Introduction

There are various studies on chemical reaction from
each special viewpoint. However, this new theroretical
treatment is different from these published treatments
by other investigators. Then, one part of basic con-
sideration of the new theroetical treatment to chem-
ical reaction is published relating to connection with
quantum statistical mechanics and thermodynamics.
Of course, there are many problems which are related
to this objective. The one part from among many
problems was published on the previous papers.18~24)
New, both one part of thermodynamical type of A
against the assembly Ap and one part of thermo-
dynamical type of the quantity led from it were re-
ported on the previous paper.23) Then the other rest
parts which are related to two thermodynamical types
are reported on this paper.

1~23)

Some investigators published each theory on

various viewpoints.

Experimental and Results, Gedanken Experiment

This section is referred to the corresponding section
on the previous paper.24) Namely, this part is the rest
part unpublished of the section shown as the following
description.

Thermodynamical type of A against the assembly Ap
and thermodynamical type of the quantity led from
it: the relations expressed as the following several

' F=-kTlog ZC

Laboratory of Biology

equations, from eq. (VIII - 1) to eq. (VIII — 5), are
shown on the previous paper. Free energy of Helm-
holtz, F, and internal energy, U, are given by the fol-
following equations, eq. (VIII — 1) and eq. (VIII — 2).
This deviation is abbreviated here, because it was

shown on the previous paper.23)

(VI — 1)
dlogZC
Uv=kT? 277 (VI - 2)
aT

Also, the following equation, eq. (VIII — 3), is derived
from the equations, eq. (VIII — 1) and eq. (VIII — 2).

oF
U=F-T—
aT

(VIII - 3)

And, the following equation, eq. (VIII — 4), is shown
on the previous paper.23) § or T is entropy or
thermodynamic temperature respectively. This devia-
tion is abbreviated here, as it was shown on the
previous paper.23)

F=U-TS (VIII — 4)
Moreover, the following equation, eq. (VIII.— 5), is

derived from the equations, eq. (VIII — 3) and eq.
(VIII - 4).

AF

T

(VIII - 5)
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So, the entropy S4 against part of the assembly A is
expressed as the following equation, eq. (VIII — 6),
according to the equation, eq. (VIII — 5).

oFy4

- (VIII — 6)
oT ) Va4

sA=—(

At ﬁrst, the following equation, eq. (VIII — 7), is
derived from the following equation, eq. (VIII — 8).

aGy
Sg=-—— (VIIL - 7)
aT
aF 4
VA

The equation, eq. (VIII — 8), was shown on the
previous paper.24) As the derivation uses the space, it
is abbreviated here. And, the following equation, eq.
(VIII — 10), is derived from the following equations,
eq. (VIII — 7) and eq. (VIII — 10). The equation, eq.
(VIII — 9), was shown on the previous paper in
analogy with eq. (VIII — 8).

3Gy

GA-T—— =Xy (VIII - 9)
aT

Gy +TSq =Xy (VI - 10)

Also, the following equation, eq. (VIII — 11), is de-
rived from the equations, eq. (VIII—7) and eq.

(VIII — 12) shown on the previous paper.24)
_8 8u6
Sq =-— (VIII - 11)
oT

Moreover, the following equation, eq. (VIII — 13) is
derived from the equations, eq. (VIII — 10) and eq.
(VIII - 12).

5 0
p =Gy Va1 - 12)

an rs’ =)7,f (VI — 13)
Here, both partial differential coefficient and partial
molar quantity that suffix are not subscribed are all
related to the decided condition of AP, namely the
coefficient and the quantity are related to constant

pressure.

Then, to be convenient for applications at late time,
suffix 4 of the above described relation equations
related to partial molar quantity of A are rewritten to
suffix P for express distinctly the condition of con-
stant pressure. Namely, the subscript used P instead
of suffix A. These equations, eq. (VIII — 12), eq.
(VII — 11), and eq. (VIII — 13), are rewritten to the
following equations, eq. (VIII — 14), eq. (VIII — 15),
and eq. (VIII — 16), respectively.

5 _6
© =Gp (VIII — 14)
aﬂé _6&

—) =-5p (VIII - 15)
oT /' p

6 <O b
u=Xp - ISp (VIII — 16)

The corresponding relation. equations against the
assembly 4 that Ay, namely only one external para-
meter, is kept at constant are the relation equations in
the special cases of the relation equations shown at the
section of some functions of thermodynamics.23)
Namely, if suffix ¥ is subscribed to indicate distinctly
the condition of constant volume, the following equa-
tions, eq. (VIII — 17), eq. (VIII - 18), and eq. (VIII
—19), can be expressed respectively from three rela-

[

—_ ap - —
tions, ;58=F,6,SZs =—E andu8=U5—TS5 , as
5 _Fl VIIL — 17)

uw =Fy C -
6 _ 70 8
w =Ty, -T5y (VIII — 18)
(a“6> = > (VIII - 19)
oT 174 4

There are the following relations among the two
kinds of partial molar quantity which are shown in
these equations, from eq. (VIII —14) to eq. (VIII —
19).

The following equations, eq. (VIII — 20), eq.
(VIII — 21), and eq. (VIII — 22), can be derived re-
spectively from these relations,

_6 _& & __ _6 8
GA=Fyg +PaVg,Xq =Uyq +P4 74,
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ou K
and (—) = W‘;l , as follows;
T

oPy4
_8& _56 5
Gp=Fp +P Wi, (VIII — 20)
& _6& ]
Xp=Up +P'WP (VIII - 21)
Bua 5
(—) =Vp (VIII - 22)
oP T

On the other hand, /}’8 of the assembly 4 p which was
proved on the previous paper,?’a) ”6 against 4y, and
both eq. (VIII — 16) and eq. (VII — 18) lead the
following equation, eq. (VIII — 23).
s =8 8 _& 8

uw =Xp -TSp =Uy +TSy (VIII - 23)
And, the following equation, eq. (VIII — 24) is derived
from eq. (VIII — 15).

_é 6u5 a”«s au‘s oP

(i),

oT / p aT /y \oP/r\oT/y
(VIII - 24)

Or, according to these equations, eq. (VIII — 19), eq.
(VIII — 22), and the following equation, eq. (VIII —
25), the following equation, eq. (VIII — 26), is de-

rived.
R =
aT/y W \aT/p/ W \aP/p
_5 5 a _ 8
p =Sy +—7, (VII - 26)
g

Here, the relation shown in the following equation, eq.
(VIII — 27), or the relation shown in the following
equation, eq. (VIII — 28), is expansion coefficent or

compressibility coefficient respectively.

1 /oY
a=— ( ——) (VI - 27)
W\ eT/p
and,
L e
- _(ﬁz) (VIII — 28)
vV \eP/T

Also, the following equations, eq. (VIII — 29) and eq.
(VIII - 30), are derived from the equations, eq.
(VI -21), eq. (VIII - 23), and eq. (VIII — 26).

5 _8 5

Xp=Uy + T% 7p (VII - 29)
and

Up =Uy +<T78—--P)V'p (VIII - 30)

Moreover, the following equation, eq. (VIII — 31) is
derived from the equations, eq. (VIII —15), eq.

(VII — 22), and eq. (VIII — 23).
8

_6 —
X 5 124

Discussion and Conclusion

(VIII - 31)

As the pagination for one report is limited, then the
centents must be shortened for this section. How-
ever, the important part cannot be shortened very
much. Especially, the section of Experimental and
Results is most important than other sections. So, it
is reasonable that many paginations are used for it.

In regard to eq. (VIII — 6), the volume which is
external parameter of part A must be constant against
partial differentiation according to the condition that

oF
the general equation, § = - ——, is assumed tacitly.
oT

In regard to eq. (VIII — 7), if eq. (VIII — 6) is sub-
stituted in the identity, the following equation, eq.

“(VIII - A), the following equation, eq. (VIII — B), can

be derived.

ok Goh e Gl G2
= == —= =
oT }PA aT'/V4 \9VA/T \oT /Py

(VIII — A)
oF 4 0V 4
e, (2
oT /Py aT /Py

Also, if the following equation, eq. (VIII — C), is dif-
ferentiated, the following equation, eq. (VIII — D),

(VIII - B)

can be derived.

Ga=Fq+Pay4 (VIIE - ©)
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3Gy oFy4 alVy4
<__) = (——) +Py <———) (VIII — D)
oT /Py oT /P4 aT /Py
And, if the following equation, eq. (VIII — E), is sub-

stituted in eq. (VIII — D), the following equation, eq.
(VIII — F), can be derived.

oF
pa=-(22)
V4 'T

aGA‘> <aFA) (&FA> <aVA>
(aT P4 \aT /P4y \avy/T\ oT /P4

(VIII - F)

(VIII — E)

Thus, eq. (VIII — 7) can be derived. However, the

G,
A) is not subscribed in eq. (VIII
Py

suffix P4 of (
aT

-N.
In regard to eq. (VIII —24), the relation -shown in
the following equation, eq. (VIII — G), can be derived.

8 )
ou o
d,ﬁ:(__) dT+< ") P (VIII - G)
aT /P oP /T

Consequently, the relation shown in the following

equation, eq. (VIII — H) can be derived.

au’ au® YRRy
<——) =(——> + (———-) (—) (VIII - H)
aT /V 3T / p oP /T\oT/y

In regard to eq. (VIII —25), the relation shown in
the following equation, eq. (VIII — I), can be derived.

P P
dP=<—a——> dT+<—) av
T/y Vit

Consequently, the relation shown in the following

(VIII - )

equation, eq. (VIII — J) can be derived.

aP 3P v
o), (e
aT /v \av/r\aT/p
~ In regard to eq. (VIII — 31), the following equation,
eq. (VIII — K) can be derived from eq. (VIII — 23).

(VIII - J)

b 5 b
Xp=u" +TSp (VIII — K)
If the partial differentiation of eq. (VIII — K) is per-
formed in regard to P, the relation shown in the fol-

lowing equation, eq. (VIII — L), can be derived.

_8 s _s
aXp au 35p
3P /7 \dP/r P /p

The relation shown in the following equation, eq.
(VIII — M), can be derived from eq. (VIII — 15).

_8 ou
oT /p

Consequently, the relation shown in the following

(VIII - 1)

VIII - M)

equation, eq. (VIII — N) can be derived.

=8 5 5

( as p) %u < bVP)
oP )y aPaT  \ oT /p
If eq. (VIII — N) and eq. (VIII — 22) are substituted
in the above described equation, eq. (VIII — L), the

(VIIL - N)

relation shown in the following equation, eq.
(VIII — O), can be derived.

) _68
aXp 5 oVp
T P

) (VIII - 0)
apr aT

Namely, eq. (VIII — 31) can be obtained.
The several selected subjective points that must be

understood in advance are considered as stated above.
Summary

The rest parts of theoretical treatments for both rest
part of thermodynacial type of A against the assembly
Ap and rest part of thermodynamical Atype of the
quantity led from it are considered and shown in on

this paper.
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Foot note — As a pagination for one report was

limited by budget, sections of summary, introduction,

discussion and conclusion, and experimenta and

results should be shortened in that order.
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