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Introduction

This new theoretical treatment applied to liquid phase

1~27) after

on the basis of gas phase like the previous paper
the application to gas phase. And this theoretical
treatment®® is tried to extend furthermore over the
previous paper?™, Like the previous paper, a fuge lot of
particle that is considered conceptually is substituted to
a fuge lot of molecule. The concept that a particle imagines
a molecule derives the replacement of gas phase against
liquid phase. The number of molecule at liquid phase is
very large in comparison with gas phase. And a very dilute
solution approaches to gaseous state on the simular level
with number of molecule. Of course, liquid phase is
different from gas phase on other levels, for example
interaction of solute molecule and solvent molecule, ion,

ionic strength, dipole moment, electric force, and others.
Experimental and Results, Gedanken Experiment

On the fundamental consideration that Fﬁ./, F‘,‘i,, and
G p, were defined on the previous paper, Syiand 58,
are defined like the following equations,

S0+ R log N° (XI-1)

52/= 57+ R log N° (X1-2)
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(1)

On the other hand, the partial differentiation of each
1% of equation(IX-16), #?=uS+RT log N° 2%, is
considered under the condition of constant volume or
constant pressure against 7. As the reaction, equation
(X-23), N":n‘;/l/”) is considered, the following

relations are derived.

0#") - (thtf) NG .
(0T v ar ), TR log (XI-3)
3;1") _ ( 6u§’> _ P _
< aT /r 2L) —RTa+ Rlog N°  (XI-4)

From the equations, (XI-1) and (XI-2), and the

8

equations (a—”‘i) =_5% (VII-19)?® and
"\ oT /v
é _
<_aﬂ ) =—37 (VIII-15)%, theequations, (XI-3) and
JaT Jr
V(X1-4),
59,=— (0_/1‘7) (X1-5)
' aT /v
St =- —aﬂ‘;) XI-6
Se (3T P+RT,1 ( )

From the equations, (XI-1) and (XI-2), and equations,

S =F Pyl (VII-20)%9, X2 = 0F +Pi7E

(VIII-21)2% (3_”)T =P (VIII-22)29 | ,4°

_ 5
T Xp
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—TS? =07 — 158 (VIII-23)2, § =5§¢ + % 7
(VIII-26)29),

§li/=§£,/ += 17;7;

3 (XI-7)

_ h
From the equations, z° = GA (VIII-14)25), (%)
»

~5) (V192,40 = X2 — TSE (VIII-16)%9, ,° =

Iy’

FP (VII-17)%), (——) =—55 (VIII-18)29), 40 =} —
oT /v

TSP (VIII-19)29, G2 =FS + PI7F (VII1-20)2%, X% =

_ _ ¢ _
U%+ PV3 (VIII-21)%, (%%) =78 (VIN-22)%,
T

u? =X8 =TSP =00 — 7155 (VIII-23), §¢ =5¢ +

&

7 V5 (VIII-24)%9, the follwing equations for ¢ , U2

and X3 are derived.

Ul =F + 7S¢ (X1-8)
Us =Xb — PR (X1-9)
Xi1=Gh + TSh (X1-10)

U1, Usi . and X2, are defined corresponding to the
equations, (X1-8), (X1-9), and (X1-10).

Ubi=Fii+ TS} (XI-11)
Vb =Xbi— PV (XI1-12)
XA =Ghi+ TSh, (XI-13)

From the equations, Fv.; = Ff — RTlogIN® (X-15)27,
Fri=Ff —RTlog N® (X-16)2",G51=GS — RTlog N®
(X-17), (XI-5), (XI-6), (XI-8), (XI-9), (XI-10),
(XI-11), (XI-12), and (XI-13), the following equations
are dedived.

Ur=00 (X1-14)

Ui =0r (XI-15)
Xt =Xt (X1-16)
Consequently, from o = '7{: (%)P (VII-27)2%,
-_ L ﬂ) 28 ¥ = + T2 78
B 7 <6P . (VI1-28)%>Xp =Uv +Tﬂ Ve

(VI11-29)29 Gf =8 + (T% - P) 78 (VII-30)2%,

oé .}
(ax») =,7,;3_T<a ,
T aT

P ) (VIII-31)?%, the following
»

equations are

,\73/=U$1+T%|7,, (X1-17)
78, = 78 & i -
Uti= gb,+(T5 - P) 7k (XI-18)
8z\7.3/) 5 z?l7ff
1) = g - T( ) (X1-19)
(ar oV aT /*

In an ideal solution, g% (=x?) is constant under the
conditions of constant volume and constant pressure in
spite of N . Then, if ¢ and § are constant or if these chan-
ges of these quantities by N are possible to neglect, the
above described quantities with suffix / are constant in
spite of N 9. The above described results are concluded
from the above described definitions and related
equations. Generally, it is considered that these quantities
with suffix / shows the properties of standard state. For
example, the standard state is meaning to the ideal
solution of N ¢ = |. However, the consideration of ideal
solution is not fixed here. These quantities should be
treated as the showing of the properties of the objective
solution itself, even the solution is ideal or not.

In the case of gas,Pl/:E‘,xn‘“RT(X-H)z” derives the

i=o

following relations,

o= _; (X1-20)

g=-L (XI-21)
P

7o - RT (X1-22)
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These quantities are not related to ¥ ? strictly speaking.
In this case, 45 =Fb, =I':/§,1 +P7E = 6;‘3,/ (X-22)27,

) - (55, -

78 —RTB (X-23)27, the equations, (XI-5), (XI-6),
(XI-7), (XI-11), (XI-12), (XI-13), (XI-17), (XI-18),
and (XI-19), are deformed to the following special

aGa
apP

aF .1
aP

N°=n’/V (X-23)%7, (

forms.
ut=FLi=F8 +RT=Ghs (X1-23)
Svi=— ‘9“§> = §hi- =—(5“7> X1-24
Sv.1 (0T , Sri—R aT /» ( )
Ub=0hi=XA1—RT (X1-25)
<ax",,_, ) =0 (X1-26)
oP T

Discussion and Conclusion

The fundamental concept of this new theoretical
treatment is on the base of statistical mechanics, quantum
mechanics, and thermodynamics for this wide application.
This consideration is possible to apply to a biological
reaction. Of course, this scientific consideration must
support much analysis and understanding with respect to
various complicated problems of living matter which is
one final object.

Then, the extension of the theoretical treatment was
tried to several definitions, S5, and Sh; . And 4 was
differentiated with respect to temperature under constant
volume and constant pressure. Moreover,.ff/./ and §f:,/ was
treated with the relation of differentiated 4’/ T against
constant volume and constant pressure. Also, the relation
between S& and Sh. induced the 75 and the factor of
atof.

Moreover, s , U3 and X7 were defined with respect
to 5, Tand S0, X5, Pand ¥4 ,and G, Tand 58
respectively. Also, the condition of fixing to ¥ and P
extended to V,I and P, [ respectively understanding the

analysis of practical phenomenon easily. Therefore, the

relation between suffix ¥,/ and suffix V" was clearified.
And the relation of X5, U1, T, @ and 8, V5, the re-

lation of Ug,/, Ufu, T,a and 8, P, 173, and the relation

of 9X?,/8P at constant temperature, 7. T.d Vﬁ/&Tat
constant pressure were clearified respectively to approach
to real phenomenon.

The case of ideal solution was considered the condition
that 45 (=;f) was constant at constant temperature and
constant pressure regardless of N°. So, if @ and B was
constant respectively or if the change of the quantity
depended upon N° was neglected, the quantities fixed with
suffix / became constant regardlss of N°®. These conclu-
sions were derived by these above described definitions
and related equations. This suffix / meaned the property
at standard state that was ideal solution of N°= /.
Generally, an ideal condition is considered as a basic
condition that the various factors in real phenomenon is
made to minimize. Really, the ideal concept that such a
standard state was assumed as an ideal solution had to
develope to the properties of the real problem. This point
is one important objective to solute the complicated real
condition. Such a solution must be treated by this new
theoretical treatment. Also, this application is one of the
final object.

And, in the case of gas, @ = I/ T, 8= 1/P, 78 =RT/P
is valid respectively. These quantities are dependent on
N strictly.

;45 isequalto Fy) Fhi+ RT,or Ghi. And Shiis equal
to UL, or Xb,—RT. Moreover, (8X5,/dP) at fixation
of 1 is equal to 0. These typical forms were the
fundermental typical forms to solute the complicated

practical problems.

—¢ —s
=6 oFv.i > (aFV.l>
On the other hand, from Fv,, (—6P 2 and P )+
—o
= (60(.';':./) = — RTpB (X-24), V¢ isconstantin spite
T

of N°. Therefore, the simular conclusion is derived against

all quantities with suffix / from other related equations.
Summary

On this paper, the concept of ideal solution was tried
to apply to one real condition. The consideration that this
new theoretical treatment is possible to apply to a real
chemical reaction is showed as one example.

St and S5, were defined. And (dy"/aT) v and
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(dua/BT)p were showed in the relation to #°, R, and T

Furthermore, it was showed that the relation among
SV.rand 52, ,and (34°/dT) vand (34°/dT) + RTa. And
Sh/ was related to S5/ and @/T 75 .

Also, TP, U7, and X7 were related to Ft +TSE,
4\7}5 —P7 and GE + TSP respectively. Moreover, after
one part of description was neglectful of the detailed
description, it was showed that (7;5/,/, L_/g,:, and /\_’g,l were
related to Uiﬁ s Ug ,and )?,f respectively. And /?g,l, 17;5,/,
and (01\_’;-'?,//6P)r were showed. Furthermore, one ideal
condition was tried to one real condition. It was very
important to develope this new theoretical treatment.

And it was showed this important relations that (a) :
£ ) §%.,(c): UY1, and (d) : (3X91/3P) r were equal
to(a): Fr.1, Fpi+ RT,and G, (b): — (3£3/0T)v, Shi—
R,and — (34}/dT) s, (c): Ths and gi,— RT,and (d):

0 respectively having each special form.
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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 (Gedanken

Experiment) should be shortened in that order. The

rigorous restriction was one person one contribution one

year.
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(b2 RS o) B F i R
F1¥R BRI T SHE ¥ & DR
WOow E
(FFRL 4 49 A28 H ZH)

AT, BREROBE Z—>ORBEORMHISAT X RA LN, ZOH L WERITERIL
EROERISI SO TR TH 2 L) BEH o0l e LOREAT WS, Sir & Sk 2igsk
&t 2L T (/9T v & (3/0T)r i3 N°, R, & T L OBMEISRENI, S512 Sou & Shy
X (@/9T) v & (3i'/0T) 4+ RTa = DBFAREN, 2 LT Shu (3 S0 & (@/T) 72 12194
IV RCY (RAN

£ U0, U & X% 3zhen Fv +TS, XP —PVF & Gb +TSr CHMEOI L,
E51, HRO—WHZOHLGRREEEE N, Ury, Usr & Xou 2 UV, U = X¢
CERFRBFE ST bR wS S kR LI, 2 LT, Ko, Ui & (3X51/0P)r SRS NI,

EBiz, —OOBEREOBEN—DOERORMHIZRA LRI, T OH L WERIIIE E
BT 20 EEICEETH 72,

LT (@ iy ) S0, (©: TUvi & (d): (3X21/9P)r #° (a) - Fya, Foy—RT, ¥ Gh1,
(b) : —(5/0T) v, Shi=R, & —(3/dT)r, (c): Uri, Xo1—RT & (d): 0 EZNZENES
DRI E b > THELWEWS COBELBEIRENT,



