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Introduction Fg, 8(0) =~ kTlog ZK 8(0) (VII - 3)
. . . , dl0gZ (A +K)

One part of basic consideration of the new theoret- U=kT" ——— (VII - 4)
ical treatment to chemical reaction is reported relating aT
to connection with quantum statistical mechanics and 4/ 0logZA
thermodynamics. Now, many problems are con- Ugq =kT (T) 8 (VIL - 5)
sidered in regard to this objective. So, the problems
treated from among these many problems on this Ukp(0) = kT2 3 log ZKg(0) (VI — 6)
paper are as follows; (1) thermodynamical type of A oT

against the assembly which possesses the variable ex-

ternal parameter, and thermodynamical type of the s lor Z U + K02
; . o Andiflog Z (4 + K129, 1og 29, kep? L2 A0

quantity related to it, (2) one part of thermodynamic- aT
al type of A against the assembly and one part of the

s

quantity led from it. 5 0log ) .
. 1~23 i and kT are rewritten simply by usage of F,
Some theoretical treatments ) were published aT
on these viewpoints. U, and ng, they can be expressed as follows;
. F=Fs+3 [ n4 vdpp+F
Experimental and Results, Gedanken Experiment =4 J gb *4Bp + FKBO) (VII-7)

b Bp(0)

Thermodynamical types of both A against the Bp
yP g -kTlogh=mFg+2 [ sy dg,

assembly which possesses the variable external para- ﬁb (0)
meter and the quantity related to it: according to 4 o
v 2 log 2€ %) +Z g Argp (VI - §)
23) 2 b
== kTlogZC*”’ and U=kT* ————— , Helm-
oT oF 8p
holtz’s free energy and internal energy of the assembly U=F- TTT =Ug+ % fﬁb o d6p
A+K, A, or Kg(o) can be expressed as follows; ©)
F=-kTlogZ (A +K) VII - 1 Bb mgb
h i Vi=1 -Ts fB > Po+Ukso)  (VII-9)
b(O
Fq=-kTlogZA (VII - 2) ©
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kT2 9 log A

Bp A
=8Uq +3 [ AnTigp dgp,
aT b Bv0)

A Bp o
+Zg, ANBp -T2 [ A Pb dgp
b Pb A
b ﬁb(o) oT

A
onIgg,
aT

-T2 AxGp (VII — 10)

Thermodynamical types of both A against the
assembly Ap and the quantity led from it: when the

thermodynamical types of
dlogZ(A+K)
oT

-kTlogZ A +K),- leog)\,sz

dlog A

and kT? which are developed as regards the

aT
assembly A are corresponded to general used thermo-
dynamic function in the above description, A = Vd
and 4 = A4 p are valid. Namely, the volume V4 is only
one parameter of A. And the pressure P4 which is
conjugated to it is not depended upon V4 and T.
Also, P4 is kept at constant. In this case, =V 4,

l'IA =P4 = constant, and A= #5 are valid. Namely,

3F 23)
5 . .
-RTlog A=y  is valid, and-Tlpy = — , eq.
day
(VII — 7), eq. (VII - 8), eq. (VII — 9), and eq. (VII —

10) are expressed respectively as follows;

oF4
pA=_<__ (VI - 11)
VA
F=Fg+PAVA+FKky, =0 (VII - 12)
_5 5 .
W =Fy +P4W4 (VII - 13)

oF
U=F-T— =Uy +PAVA+UK,I{4 =0
oT

(VII - 14)

6
s . oM

& 5
B -T— =Ty +PAVA4
oT

(VI — 15)

1
Here, FK’V—A =0or Ug, V4 = 0 expresses the value of
F, K,B(0) °F UK,B(O) respectively in 8(0) = 774(0) = 0.
6
Fq =Aps Fy (VII -- 16)

-}
Uy =aps Uy (VII - 16)

8
V4 = opsVa (VII - 18)

The eq. (VII - 16), eq. (VII — 17), or eq. (VII — 18)
is partial molar quantity at constant pressure that the
condition is 4 p.

The variable part, F4 + P4F 4, of F in eq. (VII -
12) is called as free energy of Gibbs, G4. Also, the
variable part, Ugq + P44, of U in eq. (VII-14) is
called as enthalpy X4. Consequently, ij + PV; in
eq. (VII 14) is similar to partial molar quantity G4 of
Gyq. Uy +p T;j in eq. (VII —15) is similar to partial
molar quantity )_(j A of XA.

Namely,

G =Fg+Pq 7y (VII - 19)
X4 =Uyg +P4 77y (VII — 20)
8 8 [

G =Fq +P4 VY4 (VII — 21)
_ & 6

X4 =Uyq +P4 Wy (VII — 22)

If these usual thermodynamic functions are used,
these above described equgtions, eq. (VII -11), eq.
(VII -13), eq. (VI - 14), and eq. (VII — 15), are
rewritten respectively as follows;

aG,
<_A) _— (VI - 23)
P4 /T
5 __6
u® =Gy (VII - 24)
3G
Gu-T—=X4 (VII - 25)
5 bua _8
W -T— =Xy (VII - 26)
aT

Moreover, the following equation, eq. (VII —-27), is
obtained from both eq. (VII —23) and eq. (VII — 24)
as follows;
Bua '7’6
—) =7
<3PA ) r A4

Also, the entropy S4 against part of the assembly A4 is

VII -27)

F23)
expressed according to § = — T as follows;
aFy
Sqg=- (——) (VII — 28)
oT /Vy4
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Discussion and Conclusion

As the section of experimental and results is most im-
portant in this paper, the major part of the limited
pagination for one report is used predominantly for
that section.
that section.

dlogZA
In regard to eq. (VII - 5), Uy =kT? (———————) :
B

aT

the external parameter must be kept at constant when
the partial differentiation is made to calculate the
internal energy of the assembly as regards eq. (VII —
5). This condition is one condition which is assumed
2 0 log ZC ‘

aT

in general equation, U=k

Gy
In regard to eq. (VII — 23), —) =V4:
oPA/T

the following equation eq. (VII — A),

oG oF aVy Vg
(5 )
P4/ T oVa/ T \oP4 /T P4 /T

(VI — A)
is obtained from eq. (VII — 19), G4 =F4 +PA V4.
oF 4 o
And, if eq. (VII-11), Pgq=- (——) , is sub-
a4/ T

. . 9G4
stitutedin eq‘(VII—A),eq.(VII—23),<— =Ty, is
8Pq /T
obtained.

0G4
In regard to eq. (VII -25), G4~-T—— =Xy :
oT

it F=Fg+Pyg Wy +Fk, V4 = 0 is substituted in eq.

oF
(VI — 12), eq. (VII - 14), U=F-T—=1Uy +
oT

Py + Ug, V4 = 0> the following equation, eq. (VII
(VII - B),

Ga+FEg v y=0-T o

=XA+UK,VA=0

(VII - B)
is obtained from both eq. (VII — 19),

G4 =F4 +P4V4,and eq. (VII — 20),

Xq4=Uyg +P474.

23)
And, as one special case of U=F ~-T—— | the fol-
T
lowing equation, eq. (VII — C),
OFK v 4=0
Fgvg=0-T TTA— =Ukyy (VII-O)

0G4
is valid. Also, eq. (VII — 25), G4 - T —T— =Xy
9

is obtained from both eq. (VII — B) and eq. (VII — C).
The several selected subjective points that must be
understood at the first step are considered as men-

tioned above.
Summary

Thermodynamical type of A against the assembly
which possesses the variable external parameter is
shown. Also, thermodynamical type of the quantity
which is related to it is shown. Moreover, one part of
thermodynamical type of A against the assembly Ap is
shown. Also, one part of thermodynamical type of

the quantity which is led from it is shown.
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Foot note — As a pagination for one report was

limited by budget, sections of summary, introduction,

discussion and conclusion, and experimental and

results should be shortened in that order.

{LZERIG DERERHTEK
FTHR BFHAHFEANFEIRE OBEK

BB E K

(FRFN604E 9 H308%1)

FEBUEIRO 5 5OV L Dh OERNERIBFHINF LN FOME~ORMAERS, i

K ERRE LT,

Ba DA T 4 — 5 — % bOERIICHT 5 2 DEAFMRAR L, &, ThiBFRHR
OHEFFHIBGR L, &oic, RHAApIHd 5 2 DBAFHBO—MPERLI. £, Zhdd

NI BOBNFAMO—I SR L .
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