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ABSTRACT

General relations between boiling points and liquid phase mole fraction in a binary system,

derived by the aid of the relative volatility equations which was proposed by Lu®®,

t=f(x) was
Clark® and Prahl. ®

Predictions of correct boiling points by those relations depend not only upon the accuracy of the Lu—,

(lark—a nd Prahl equation, but also upon the Hirati equation® which represents the effect of heat of mixing.
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— — = _ _5
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oz HEO #ES FHol Bt BHERT G-
WE FHX=

Tz Y=1'5 & sthee
paper o] kol Y & Hk#ho] X %3t plot e
RFig Do 2o fkz e EHS 2o} = !
Bl D<ol R So] = BER) —ie] emm

log-log
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Table 8©

System Constants in Lu Eq. D=(a—»b
T N — 1)+ Ref.

gmeopent Ty aab
Acetone- Non-ideal
chloroform ~0.783 0.648 —0. 331 —2. 307<0 system
Benzene 410 0.256 0.128 —0.075<0 ldeal system
2.2.4—Trim

ethvl penta- —0.507 0.234 0.234 —0.085<C0 Ideal system
ne -n-octane

Fot Aol Lo MERE Fig 1504 BRe 2
9m FEARE Eiid BRE dEiez Do 3
BABRE Clak X% /s 9¢ (599 (65)RL f
il £3 BiiFE (BOXE EAsE Aol o

A¢ ¢ % Qe

100 ¢ r T T 1T yrrr] T =T rrrrrl L] g | 'ltTl"l T T

[ i -
NON IDEAL SYSTEMS

® Acetone.Chloroform 1

10 P .

L -

Y 3 |

10

T lvvvv[

L llllll

JOEAL SYSTEMS

1

& Benzene.Taluene
© Methanol.Ethanol
& 2.2 4.Trimethyl pentene.n.Octane

. ® Benzene.Etyhlene dichloride
0 10}- / -
i 3
- -
0 O} p —
I 1 A killll A A lllllll A L A Alllll A A L
Q.o G 10 1.0 10

Fig.1. Plot of Y vs. X on logarithmic paper for ideal and non-ideal binary system

Table 9
S— - S —_—
Component P, atm ¢, °C ty, © N B; A B,
by Inpi®=Ai—~p—5= by Inp;®=A;j~—F— by Eq.(73)
n-Heptane(1) 26.8 266. 8 98. 4 3348. 970 3914. 882 1. 78137
Toluene (2) 41.6 320.6 110.8 3494. 587 4048. 388 1.77276
sieraEh H6A M1%, 19681 3H (29)



Table 10

iii) RT?/S—q,=4H, 2| AH, 0| #4504 Hirati &

System Clark Eq. 2| N0 HAE WA
Component 1>x>z6 x>0 n-Heptane(1)—Toluene(2) %ol ¥3F HEFi
- T T T Table 103 %Sl @ @S, (8K (79
" Ta . &Ko 2 HE HHT #HEE ¢.=09 RET HFE=
n-Heptane- 1 olue 1.1 0.20 0.575 0.136 N -
P ne = (65)9F (GNAZ F¥ HHZ RS f#str] Bt
Table 11
1>3>70 e>a>0
ai Bi - a; 5;
by Eq.(55) by Eq.(80) by Eq.(60) by Eq.(80) by Eq.(62) by Eq.(82) by Eq.(66) by Ea. (82)
1 —22.9985 206. 8954 1. 4422 X104 0.90511 —22.9985 206. 8954 4. 669401074 0. 76909
—0. 2041 —0.2041 —6.1484 %6075 —0.11445 1.3723 1.3723  —1.0491X1078 —0. 21040
60 60 —8. 2740107 —0. 79067 —0. 9897 —0.9897 —3.12026X107¢ —0.56412
(n-heptane(1)—toluene(2) Feoll Yol gy=x,2,(953—
Table 127

Composition Boiling Points, °C

. y Measured Claculated

by Eq. (65) by Eq'%’
0. 000 0. 000 110. 80 110. 80 110. 80
0. 062 0. 107 108. 60 108. 67 110. 80
0.1&5 0.275 105. 65 104. 92 106. 50
0. 230 0. 349 104.30 103. 10 105. 30
{. 354 0. 454 102. 95 103. 30 103. 60
(. 448 0. 541 101.78 102. 29 102. 20
C. 497 0.577 101. 35 101. 81 102. 02
0. 580 0. 647 100. 6 101.08 101. 60
Q. 692 0.742 99.73 100. 20 100. 35
0. 843 0. 864 99. 00 99.27 99. 30
0.975 0.976 98. 40 98.53 98.90
1.000 1. 000 98. 40 98. 40 98. 40

o] Table 12¢] A}

Table 129141 4H, o] W3 Hirati & BEERe] HR
5 Qoo Hisha Ekg) REFS EEESS —B S £
4= ¢l ord o] n-heptane-toluene Z¥E ¢, 7+ RT?/S o
Wl mis e R(Table 13 2RDYS HhEke] HHEME
J BpEER e 24 RESA & ez ¥ ¢
T Th

Table 133} Table 74 2 4 gl& wtel Lol 2=

0.5 Bl A BREES W) MARE & 7 e
Table 13
. K § Z/Eg” B, q [ f(R'f;;;
e +z i o/

* (Tlcaf mole calymole "7 o
0.1 380.6 8018, 283 88 1.10
0.3  375.6 7964. 564 201 2.52
0.5 3744 7911. 509 238 3.01
0.7 727 7858, 453 204 2.60

(30)

19. 3(zy—2,) +62. 3(x,—x2)%), 0l & BIMEHSE FH
o] R £E FF A% FEY ZozA o #e
735l ﬁ%ﬁiﬂ & Hirati o] B3H A& BAstE 279,
(81)X) ofsiel B EHEA Qg RoE BB

S4 ¥ B

FEEET Be TGRS el ik £ ¥ B
o] 2 HEe mEMEA Finde R BEAS F
et

BfRe lelA e MAES EREsH = @RI WG
Ag dgler] FEEMRA oA LukEete Clark
A& FA] FEY (=F()9] BERe] ¥ R
ael, EWMS HEo] v EE Afel #Hdm
Hirati o] BRERS @Alste] Clark Xz o 2] fifls
Flel GEFIRE B - BRGNS A

2y o] & BIFFRS HE S Antoine 5 o E 7
AAEE AaT BES Bstsld o] XFF gifild
HEHERER (a=f(2))°] drht 2 FKEFHS Til

A el & 7hel wtel, = sl BRE NS
FGEA et Kol ERER el wet RiE
= 74°]"+

o2, B @ viehd vl glE TIR SR

Al°1/‘i4 R HlEEZsE 2 ﬁﬂ?&xﬁﬁ%
A Bl Lu & Clarck FHS] e 258 & H #
T OBEE Il SHS Y 5 ded B olEK

WEEMEAS E2o2 MR A9 4 =0 M
FRE AW EHEOY Bl F& KHE Ad K
ook 2 KrER

(#8) ) A FRA ol HRT PHEE AF4
ol Al RIS BMEE £
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7 %

A;, Ay, A; B;, B, B;: constants of component 7, 1 and 2
. . B; i
in the equation, In p;°=A,-——7;:§3 and In p,~°=A;—%«—

a,b,c, : constants in Lu and Prahl equation

C : integral constant

C,,C;: constants in equation (73)

b

D: v(a—btc+1):+4(at+c)

F(z) : function of x

G(x): function of x
G’ (1)
f. h, f’, B’ : constants in Clark equation

derivatives of G(z) with respect to z

H : enthalpy per mole mixture

H,H,: partial molal enthalpy
H\°, Hy*:

AH*v*, AHy?: latent heat of vaporization of component

enthalpy of pure component 1 and 2 per mole

1 and 2
P: pressure
£1°, p.°: vapor pressure of pure component 1 and 2
S: slope factor in equation(7)
g, : heat of solution
T : absolute temperature
T’ . T—33
Ty', Te':
t: boiling point

T’ at boiling point of component 1 and 2

51, tez: boiling point of component 1 and 2
x: raole fraction of more volatile component in liquid phase

3, 22: x of component 1 and 2

26 : mole fraction at conjugate point,

ze=vF'h/fh" A+Vf'h/fH)

ap2tEs, M6 M12E, 19681 3@

_r
1-—-x

X:
¥, ¥1, ¥u : mole fraction of more valatile component and

component 1 and 2 in vapor phase

Y
Y15

oy, @z relative volatility, app=ay™!

@;, @y, o a3 a4 o5 values in quation (29), (35) etc.

a;p: imaginary value of a )

ap :real value of &

Bin Bu By Ba B4 Bs
8:=F(a;)/G"(ai), i=1,2,3,4,5

Bir: imaginary value of 8

: values calculated from the equation,

Br: real value of 8
71, 721 activity coefficient of component 1 and 2

IT: factorial

51 B3O
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