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CcMPUrER iVALtJATICN UF BiNARY 
VAPCR-LiUID EQEJILIBRITM DATA 

I NTRCD(CTIC N 

Binary vapor-liquid equilibrium data are used in 

the design and performance evaluation cf costly equip- 

ment Involved in various separaticn processes. .ilhere- 

fore, lt is Irnportant to have accurate data on whio1 to 

re1. 

There le a vast amount of vapor-liquid equilIbrium 

data in he literature reported at either constant 
temperature er constant pressure. 1'nfcrtunately, the 

accuracy of much of this data Is questionìable. kor 

many systems, conflicting results have been reported 

thus presenting a confusing problem c the oser of such 

data. 

Consequently, O. ed1lch and A. r. Kiater (7), (6) 

have proposed two methods based on thermodynalc rela- 

tiens for testIng snob data, The first method, whIch 

Is known as the area test, can be used o evaluate the 

thermodynamic ccnslstency cf experimental data. The 

slope test, es the second method is called, can be used 

to pinpoint the errors in the inconsistent data. 

Redlich end Kister (7), (8) also developed a power 

series fcr smoothing experinental aata which could be 
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used to claseify the syserns acecrding to which terms 

were necessary to aeflne the data. However, Stookett 

(12) found that all cf the terms are necessary to define 

the data; arid therefore, lt would be difficult to classify 

biniry systems using this power series. iherefcre, t is 

proposed that a new serien of orthogonal polync'nie.ls be 

used for this purpose. 

i'he Aiwac III-E digital computer was used to eval- 

uate previously published data for thermodynamic consis- 

tency by means of the area test using the proposed ortho- 

gonal polynomial series. i#or each set cf data, the com- 

puter also determined the ccefÇicents cf the new poter 

series so that each system could be classified according 

to the terms necessary to define the data. 
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i JC RI 

For binary mixtures, the basic equation used to 

predot vapor-liquid equilibria is a ccmbinaticn cf the 

lais of Raoult and Dalton expressed as 

(1) yTi' = xP0. 

equation is applicable only lcr systems of ideal 

solutions and Ideal vapors. Sifice such sstens seldom 

are encountered in practice, it is therefore necessary 

to correct for these deviations from ideality. 
ro correot for the vapor )hase deviations, Lewis 

and Randall (1i, p. 22]., 325) suested that the pressure 

terms in equation (1) be replaced by fuac1tie8. ilowever, 

when operatir near atmospheric pressure, the fuacity 
and pressure terms are nearly equal for most substances 
nd the use cf eitkier is acceptable. 

he dev1tI'ns cf the liquid phase &re more imper- 

tarit than those cf the vapor phase and, In general, are 
greater In magnItude. Even at low pressures most liquids 
deviate from ideality. ihese liquid phase deviations are 

corrected for by a factor, , called the aotivIy co- 

efficient. t'or low pressures where bte fugacity is 
equal to the pressure, equation (1) now becomes 

(2) ylT 



The activity ccef'ficient is obtained easily b rearran- 

Ing equatior (2) to r.ne form 

(3) 

in a binary mixture, the activity coefficients for 

each ccnipcnent are not equal; but are rela&ed by the 

£uhem equtiôn in the form 

(1.-xï. i = 

L X1 
lrr,t L X1 jn,t 

lt would involve a ccnsiderble amount of calcula- 

ticrìs to solve he Luhern equation precisely. Conseueiìt- 

ly, Margules (9, p. .5Le56), van I4aar (9, p. .56-60), 

3catchnrd (9, p. 59), and others have devised approxima- 

tian methcds for predicting the required activity co- 

efficients from experimental data. ie use of these ap- 

proximation formulas introduces some uncertainty as to 

whether the deviations of ithe original wi'lues, as eter- 

mined by equation (3), from the saicothed values ere uue 

to experiental errors or to ;he insufficient validity 
cf the approximation formulas. 

If experimental data are to be used to calculate 

activity coefficients, scrne procedure must be used to 

smooth the data. Also the data should be 'tecked for 

thermodynamic consisconcy to insure the best possiole 

results. Redlich and ¡Uster (7), () have prcpcseü a 

methou for binary systems which will smOOth experimental 



data and also Indicate its theríncdynamlc consistency. 

A form of Lcatchrd's excess free energy equation 

(11) is used is e starting point. 

(s) = Xi 1og + (1-x1) 1og 

Applying the boundary conditions that i for x1 - 1, 

and '2 i for x2 = 1, the excess free energy function, 

t'., becomes zero for any pure component. £iifferentiation 
of' equation (5) with respect to x yields tne more use- 

ful re1aion 
(6) log - 10 '2 xirio (1-xi)[1o. 

dx1 Li I Li J 
At constant temperature and pressure, equations (4.) arid 

(6) can be oomabined to yield 

(7) _: 1og 
dx1 

App1yn the boundary conditions that . C at Xj 

nd x1 i, it s evicent that on integrating, equation 

(7) )ccooee 

= Jicg 
f 

ox1 O. 

Equation (E) can be used co evaluate the thermodynamic 

ecnsiscency of experienta1 data. he activity coeffi- 
cients of the to components can be determined by means 

cf equation (3); and if the logarithm cf their ratio is 

p1oted against the mole fraction of the rncre volatile 

component in the liquid phase, the net crea under he 



resulting curve must e4ual zero er tne experimental data 

s net thermodynamically consistent. This area test s 

strictly apliceb1e only at constant temperature and 

pressure. i4cwevr, for practical purposes it can be ex- 

tended to data obtained over a moderately small bclhlng 

range ith 1ttle discrepancy. 

Unfortunetely, the aree test does not give a clue 

as to the source of any error in the experimental data. 

ihat is, it dces not tell whether he source of error Is 

due to the liquid or to the vapor compcsition. L. uLerefcre, 

Redlich cnd Kister (7), (Et) have proposed a hslcpe test" 

In order to pinpoint these errors. In this test, equa- 

tion (2) is logarithmically differentiated end substitut- 

ed into the Luhem equation, equation (14.), to obtain 

(9) dt - QLf313 (xy1) 1 i 

dy1 y1(1-y1) 
Li 

diog P - (l-x1 diog 

.L.1his equation may be used to calculate he slope of the 

dewpoint curve (y1 VB t) at varicus experimental points. 

Unless the experimental data are thermodynamically con- 

sistent, ;he calculated elopes will not lie angent to 

he curve drawn through the data. 2his calculation is 

very sensitive to dIfferences in ocmposition. It the 

vapor composition is high or the liquid composition lobi, 

the calculated slope will be greater than the experimental 

slope; and if the reverse s true, he calculated slope 
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w111 be smaller, Equation (9), having been obtained 

through the use of che Duhem equaticn, is strietly ap- 

plicable only at constant temperature and pressure. 

Hcever, it is sufficiently acura.te o allow for small 

changes in either temperature or pressure. 

In order to smooth experimental data, Redlich and 

lUster (7), (6) suggested hat the function be repre- 

serted by a power series in x1. Since c for xi = O 

and x1 1, it was necessary to include ;kie factor 
x1(l-x1) in every term cf' he series. It was also de- 

sirable to develop the series with respect o a variable 
vhich la symmetric with respect to che twc compcnents. 

he 8implest variable of this kind Is (2x1-l). Applica- 

tion of these conditions gave for the series 
(h,) t-. - x1(l-x1) 

[ 
.. G(2x1-l) -s D(2x1-l)2 E(2x1-l. 

;ifferentiating equation (10) with respect to z1 yields 

(il) dL 8(1_2h) f CE]. 6x1(i-x1j+ 
xl 

D(2x1_l)El 8x1(l-xij e E(2x1_l)2l4l0x1(l_xj. 
Combining equations (7) ar.d (11) yields 

(12) log 
f ß(l-2x1) + C l + x1(l_xJ . 

D(2x1_1)Ei 4 6xi(i-xJ s ß(27l_l)2E410xl(1_xjj. 
Not only is this series flexible Pnd convenient to 

use, but it also furnishes a natural method for classify- 

ing systems. À system may be classified according to 



whleh terme are necesary to define the function log 

Redlich and Kister (7, p. 31+6) suggest five 

different types of systems ranging from e perfect solu- 

tion schere all the cceffic1ens are equal to zero to a 

highly imperfect solution which would require four terms. 

Using the Alac III-E digta1 computer, Stockett 

(12) calculated the coefficients to equation (12) from 

experimental dta obtained on several syszems that ranged 

from nearly ideal to extremely imperfect. he author 

concluded that "satisfying the nethod of classifying 

binary systecns, as proposed by Redlich and Kister, would 

be difficult unless one befcrehand has sorne idea as to 

which classification a system in question belongs.0 

Consequently, it has been suggested that the func- 

tion log 'l''2 might he represented better by a series 

of orthogonal polynomials, such as the Leendre polyno- 

mials for the interval zero to one. itus, log (/) 
would be represented by he series 

(13) log 
f 

ai(x1) bP1(x1) + c?2(x1) ¿ dP3(x1) + 

( x1) 

where (6, p. 260) 

(11+) 
= 

(15) P1(x1) = 1 - 

(16) P2(1) i - 6x1 . 6x12, 
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(17) P3(x1) i - l2x 30 X12 - 20 X13, 

and 

(le) P(x1) i - 2Ox 90 X12 - l+0x13 70xj. 

'2hese orthogonal polynomials have o very impor- 

tant properties, namely (6, p. 260-261) 

(19) 1 

fPm(xi) P(x1) dx1 O 

when m n, and 

(20) 
2 J'm (x1) dz1 = 

3 2m+1 

when rn n. 

Multiplying both sides of equation (13) by P0(x1) 

dx1 and integrating betieen the limits X1 = O and X1 1, 

yields 

(21) 1 
log L dx1 

aJp02(xi) dz1 

02 - U 

1 
bfP0(x1) P1(x1) dz1 cfP0(x1) ?2(x1) dz1 
O o 

4 dfP0(x1) P3(x1) dz1 efP0(x1) P(z1) dx1. 

From the conditions given by equations (l), (19), and 

(20), equation (21) reduces to 

(22) 1 

flog j dz1 a. 
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In comparing equations (8) and (22), it ti11 be noted 

that in order for the experimental data to be therrnc- 

dynamically consistent equation (22), and consequently 

the coefficient "a", must be equal to zero. hus, he 

first coefficient of this series indicates the results 

cf the area test. 

L'kìe remaining coefficients, b, e, d, an e, of 

equaticn (13) can be determined by multiplying both sides 

of that equation by j(x1) dx1, ?2(xl) dz1, ?(x1) dxi, 

ci' P(x1) dx1 respectively and integratim between the 

lcits x1 O and X1 = 1. xpreseci mathematically, 

(23) 1 
b = 3f P1(x1) log j dx 

(21+) 1 
o fP2(x1) log dx1 

(25) 1 
d 7f P3(x1) log fi dz1 

(26) 1 
e 9f Pj1.(x1) log dx1. 

It i1l be noted that all che coefficients in the 

Legendre polynomial series can be evaluated by plotting 

the function P(x1) log i/2) against x1 and deter- 

mining the net area under tke curves. ihis method for 
evaluating the coefficients has the advantage that terms 
can be dropped from the series iithcut arfecting the 



il 
value of the remaining coefficients. itìat is, for a 

given set of data1 the value of each coefficient is in- 
dependent of the number of terms in the serie2. 

Like the series proposed by Redlich ond ìister, 
this series can be used to classify varicus systems. he 

greater the deviation of a system from ideality, the 

greater the number of terms necessary to define the 

function log l''2 
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D]:scusSIcN CÍ CCM?UiER CPERATICN 

c test binary vapor-liquid oquilibriwn data ob- 

a1nod troni the literature for thermodynamic consistency, 

the mathematical relationships involved were programmed 

cn the Aiwac I1l-i digital computer. 

The overall routine consists of twenty-one channels 

cf instruction anci twenty-two channels for information 

storage. Up to twenty experimental points can be handled 

by the routine. £1gure i is a schematic diagram of he 

calculations made by tne computer for each set of data. 

In order to apply the area test as expressed by 

equation (e), it was necessary to obtain vapor pressure 

data for each component under consideration. This was 

accornplished by using the Antoine equation, 

(27) lcgP° 
4t 

which ex7resses the logarithm cf the vapor pressure as a 

functicn of three constants and the temperature. in most 

cases, the constants in this equeticn were readily avail- 
able (3), (io, p. 336-367). 

Nest vapor-liquid equilibrium data found in the 

literature are presented in tabular form with the corn- 

positions of the more volatile component in both liquid 

and vapor phases given at various temperatures; the total 



3 

________________________________ 

2 

Ipu1 

x COuNT UM8(R OF VALU(S 
Y1 . . 

F 
t i 

T - 

I 

COMPAR( NUMBER 
o x,y,î VALUES sîo 52 STORE IN 52 

I STORE 
X IN 50 coîu IF 

I 
SCALED 16-16 

I I 
SCALED 16--16 

y1 i 51 OTHERWISE STOP 
I 

T d 52 

SCALED 6-PG 

2 j 

N N 
N 

I 

COMPUTE (P2X) COMPUTE LOG USING h 
I 

STORE IN 53 Y DETERMINE P° USING 

, 
STORE IN 56 

I 

LOG SUBROUTINE 
I STORE I 54 

______ ______ 

SOLVE 
I 

______________ 
ex SUBROUTINE 

SCALED 6- 6 STORE IN 55 I 

SCALED 16-16 I 

I 

I SCALED 
I 

I6-6 SCALED 6-6 
SCALED 16-16 

1 I I 

N N N 

i i 

I 

COPYTO3 I I J 

j 
I 

i I 55 I 

COPY TO 4 
COMPUTE 

- 34) 

I 4) -58 I 

- s SCALED 6 6 

I 

5)-59 14)-59 
I 

COMPUTE [-i+OX(rXI2XI2 4 

H H 
SCALED 16-16 _____________________________________________ 

STORE IN 59 

_____________ 

___________________________________________________________ 5 
N 

I NON-ZERO 4 JUMP 

I PUT PN END PUT IN END I 

Ico 
SOLVE FOR I 

I STORE PN 

I 
I COMPARE S 

f 

-I 
PQINT VALUES 

50 POINT VALUES 4 ss B,C,D,E IN 
Fa 

I 

PROPER ICORVERT TO 
RECOMPUTE 

STORE 'S 

STORE N 56 
J 

T 2 
STO4E IN 58 

J 

TO 2 SUSROUTINE I 
LOCATION FOR 

I 
FLOATING POINT 

I L 
IF MISTAKE 

I 

SA 
I ______________ SUBROUflNE L ________________ _______________ 

5 

N-f2 N+2 N+2 N±2 
I 

21 N-f2 
I 

l 

________ 
N+I 

______________ 

ICOMPUTE AX j COMPUTE (X) 

:-i 
j 

COMPUTE 1 TCOMPUTE 

J 

COMPUTE 

I 

I 

COMPUTE 

Ix1)LOG 

i 

I 

COMPUTE I 

I 

i 

I 

I 

57 STORE IN J 
P1IX1)LOG2 IX1) LOG P3X1)LOG 

J J 
,b,c,d,e _____________ I 

PRINT OUT 

j 

STORE IN 

SCALED 16I6 16-IEj I 

STE IN SC 
I 

I 

STORE IN SD STORE N 5E 
I 

STORE IN 5F I 
STORED N 57 J 

RESULTS 

I ISCALEO ______________ 
______________ 

SCALED 8-24 ED 

8-EJ 
SCALED 8-24 

_______________ 

SCALED 824 

______________ 

I 

J 

SCALED 16-16 

DIAGRAM OF COMPUTER OPERATIONS 

FIGURE 



jL. 

pressure of ;he system remin1ng constínt. Each set of 

X, y, t data followed by the total pressure and the con- 

stants for the Antothe equation were punched on tape. As 

each punched tape ot' data as fed to he computer, a 

scheme checked to see hat tne same number of x, y, t 

data points were accepted by the mchine. If the co- 

puter' dd not accept che same number cf x, y, and t 

values, it was instructed to stop. It then would be 

necessary te corret the error and resubmit the data. 

(nce trie necessary data were theerted and stored, 
trie computer proceeded to oalculace vapor pressuros, 

activity coefficonts, and the logarithm of the ratio of 

the activity coefficients for each experimental point. 

For each experimental point, the computer next cal- 
culated the polynomials reprosened by the right half of 

equation (12). Utilizing this data and he logarithms 

of the ratio of he activity coefficients, he oomputer 

proceeded to determine ..he coefficients of equa ion (12) 

by tho method of least squares. 

2hese coefficiente then were used. to determine the 

values of the logarithm of he ratio cf the activity co- 

efficients at the end points; e.g. 

at x - O 

(26) logB-C+1)-E 
12 
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and at X1 i 
(29) 1og4=_B_C_L)_E 

12 

2he next step in the routine involved the calcula- 

tion of the product cf the logarithm of the ratio of the 

activi.ty coefficients and the proper Leendre polynomial 

t'cr each data pcnt. .'his was dce by akin use of the 

recurrence relacionskiip 

(:30) flog lì 

(n+ i 
ihe tra 

P1(x1) (2ril) (loe L)(i_2xi)P(xi) 

pezoidal rule in the (crin of 

(31) 2. fP(x1) log 
f 

dx1 - (x1) log 
2/ k 

(P(xi) log Tzk,l_xk 

was used in evaluating the coeffieonts cf equation (13). 

'pon substituting these coefficients (a, b, e, d, and e) 

into equation (13), the resu1tiri expression best repre- 

sen;s the smoothed data. 2he first coefficient, a, re- 

presents the results of the area test and indicates the 

thermodynamic consistency of the experimental data. 
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DISCUSSICN OP RESUL.fS 

he oxpermenta1 and calculated reaults are pre- 

sented n tableB i through 26 for the systems acetone - 

acetic acid (2, p. 10). acetone - nethano1 (2, p. 19), 

acetone water (2, p. 22-23), benzene - cyclohexane 

(2, p. 29), benzene - ethylene dichioride (2, p. 33), 

carbon dls'ilÍ'lde - acetone (2, p. h-9), carbon tetrachlc- 

ride - ethyl acetate (2, p. .58), carbcn tetrackilorlde - 

n-propancl (2, p. 59), cyolohexane - cyclohexene (2, p. 

67), cyolohexane - 2, 2, 3 trimethylbutane (2, p. 69), 

ethanol triohloroethy1ene (2, p. 66), ethanol - water 

(2, p. 91-92), ethyl acetate - benzerie (5, p. 62-64), 

ethyl acetate - ethanol (2, p. 95), ethyl acetate - 

ethylene d1oh1orde (5, p. 6o-61), n-heptane - methyl 

cyclohexane (2, p. 108), n-hep.ane - toluene (2, p. 109), 

methanol - benzene (2, p. 138), methanol - trichioroethyl- 

ene (2, p. 142), methanol - water (2, p. 143), isocctane - 

tcluene (2, p. 176), n-propanol - water (2, p. 193), 

toluene - n-octane (2, p. 200-202), toluene - phenol 

(2, p. 203), water - acetic acid (2, p. 208-210), and 

water - ri-butariol (2, p. 213). Two sets of data, each at 
a different pressure, were examined for the systems 

acetone - water and toluene - n-octane. iwo sets of ciata 

at the same pressure were examined for the system water - 
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acetic acid. 

As previously stated, che area test as proposed by 

Redlich and Kister is applicable fer data cbtained cver 

a moderately small bci11rg range. ihe greate$t tempera- 

tare difference encountered was approximately sixty de- 

groes centigrade. Hcwever, nearly all cf he data had a 
temperature range of less than thlrty uegrees centigrade. 
Redlich and Kster have applied he area te&t to data 

where the bcilin rande was about fourty-si.x degrees 

centigrade. Along iIh this, it as stated p. .51) 

that this interval was Nsomowlat too large for the strict 

validity of equation (8), but ay likely deviacicn freni 

(6) would increase Ghe discrepancy. 'fhe results of Ghe 

area test for the systeus acetone - acetic acid and 

toluene - phenci can be considered only approximations 

due to the large temperature range. 

By means of the area test, the computer checked che 

expermenta1 data for thermodynamic consistency. It aleo 
calculated he coefficients of equaticns (12) and (13). 

o evaluate he ooefficenta of equation (13), it 
was necessary to extrapolate the function log 1''2 to 

the end polntø x1 0 and x1 1. .L'he coefficients cf 

equation (12) in the ferm expressed b equations (28) and 

(29) were used for this purpcse. it Is felt that this 

was the beet method of extrapolating as all the experirnental 



points iere used and not Just he values near the end 

points. 

i?or each set of data, experimental nd calculated 

values of he function log '1"2 were ebtained. The 

experirnental values here determined by means cf equation 

(3); and equation (13) was used. to determine he calcu- 

lated values. 

It was found that the experimental results and 

those determined by rnans of equation (13) agreed quite 

well even though the data were riot thermouynamically ccn- 

sistent. Hoever, this was not true fcr the series pro- 

pcsed by Redlich and Kister. If the data were consiscent 

or nearly so, he results determined by ieans of tne 

Redlich iustcr series, equation (12), and the iegendre 

polynomial series, equation (13), agreed very well with 

the experimental results (see figure 2). 9cr inconsistent 

data, the results determined means of equation (12) did 

not agree with the experimental results (see figure 3). 

When the two series are compared term by term, the 

rea&n for this discrepancy becomes apparent. £he first 

tertn in the Legendre polynomial series is a constant 

which is equal to zero only if the experimental aata Is 

thermodynamically ccnaiseent. £he Redlich Kister series 

does not ccntain auch a berm. 

It was found that the data for most of the systems 
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studied were not thermodynamically ccnßistent. L)ata for 

the systems benzene - cyclohexane, ethyl acetate - ben- 

zeae, ethyl Rcetate - ethanol, ethyl acetate - ethylene 

d1ch1orde, n-heptane - toluene, methanol - berizene, 

methanol - trichioroethylene, And Isooctane - toluene 

vere found to be fairly consistent. -Lhe cnly chermo- 

dynamically ccnsistent data were for tne systems benzeno - 

ethylene dichioride and ethanol - trichioroethylene. Por 

all practical purposes, the system benzene - ethylene 

dichioride ceri be considered an ideal system because the 

activity coefficiente vere all very close to one. For 

an ideal system, the function log equals zero 

for all values of x1. 

Lcr nearly all the systens studied, it wa.s found 

that the experimental data were represented best by using 

all the terms in equation (13). Trie systems whose data 

were found to be consistent or nearly so, possibly could 

be classified as Redlich and Kister proposed since some 

cf the coefficients were relatively small. 
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CCNCLUSIC NS 

1. £he majority of the vapor-liquid equ1brIum data 

stuEted did not satisfy the Red1ch ana Klstor aree 

test for thermodynamic consiscency. 

2. :he Leenare polynonilal serles will define the func- 

ton log ( ò'1/2) very stisfactor11y even though 

the experimental data may be hormodynamical1y moon- 

sistent. ihe Redlion-Kister serles will ,ive as good 

results only if' the exporiaiental data is ccnsiatent. 

3. he Leçendre polynomial series hs the added advantage 

over the Reullch...Kister seree in that the first co- 

efficient indlcstes the thermcdynamc consistency cf 

the exprlmental data. 

¿. Experimental data that sstisfles the Redlich and 

Kister area test possibly could be classified accord- 

Ing to the number of terms 1n the propcsed series 

that are necessary to define the data. In order to 

clrisslfy the systems it will first be neceesery to 

determine the Importance of each term In the series 

y means of statIstical analysis. 'he data appeared 

to be represented best when all of trie terms In the 

prcosed serios wore used. 
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RECOMMEN].)A .i2ONS 

1. It strongly is recommended that work be continued to 

evaluate binary vapor-liquid equilibrium data for 

thermodynamic consi a tency. 

2. The author advises that the proposed Legendre poly- 

ncnial series be used to define the funoticn log 

3. Statistical analysis should be used to determine the 

importance of each coefficient in the Legendre poly- 

nomial series. 
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NOMENCLATURE 

;3rnbc1 Description Units 

) . 

ccnstsmnts of the Antclne equation ncne 

3, C, b, i; coeffcents ox' he Redlich Kiser none 
power serles 

a, b, &, coefficients cf the ieendre poly- none 
ci, e ncmlal series 
k, in, n integers O, 1, 2, 3, ¿, '" ncne 

I number cf experImental data pclnts none 

j.)O vapor pressure of a pure comocnent m g 

Legendre polynomials cf crûer ni none 

Q. excess free energy functicn none 

t temperature CC 

x mele fraction In the liquid phase none 

y mole fraction In the vaper phase none 

activity coefficient none 

ir tota]. presuro mm Hg 

i subscript denoting more volatfl.e none 
component 

2 subsclpt denoting less vclatlie ncne 
component 
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TABLE j. 

E.XPERIMENiAL AND CALJCULÂTW DAiA 

System: Acetone - Acetic Acid 
Antoine Constants: 

A17.02i+7 7.29963 

L ii6i.o 1L79.O2 
22i.O - 216.61 

Boiling Points: 
Acetone - 56.5°C (i p. 703) 
Acetic Acid - 116.1°C (1, p. p95) 

ota1 Pressure: 760 mm Hg 

Expt. Caic. 

XI _____ t _____ L ______ 
10g y 

.O420 .1.079 11.2.1.0 .5251 j..1].ZI] -.3266 -.3187 

.0820 .2250 108.80 .6068 1.1218 -.2669 .3331i 

.1030 .2570 107.O .5709 1.1515 -.301i7 -.3323 

.1200 .2890 1o6.3o .5660 1.161i1 -.3132 -.3276 

.1270 .3100 1o6.lo .65 1.11e63 -.2985 -.32e8 

.1580 .3560 loli.6o .52i 1.1652 -.3214 _.307c 

.19140 .4330 1o]..i.o .5925 1.1922 -.3037 -.2772 

.2260 .56140 911.30 7957 1.2188 -.1852 -.2i47 

.2360 .5800 92.50 .6220 1.2676 -.1881 -.2337 

.2710 .6300 90.O .6227 1.2618 -.188 -.1932 

.29140 .6600 87.00 .8718 1.354 -.1917 -.16514 

.3070 .7090 86.30 .91114 1.2129 -.1227 -.11496 

.14330 .814110 78.60 .9610 1.0651 -.01447 -.006 

.5380 .9200 714.20 .96014 79 5 .08214 

.5500 .9160 70.80 1.0396 .9643 .0326 .0902 

.6680 .9660 6.6o 1.0599 .6739 .1967 .1503 

.6io .9810 63.60 1.0075 .5701 .21473 .1962 

.9350 .9970 60.70 .9161 .3766 .3861 .14211 

a = .0235 
b z -.142142 = 

C = .0267 C = .0058 
d = -.0191 b = .01402 

e = .1165 b = -.0276 
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TABLE 2 

EXPERIMENTAL MU) CALCULATED DAiA 

Systen: Acetone - Methanol 
Artone Constants: 

A1 = 7.3247 8.0721i6 

1 = ii6i.o 2 
157Lf.99 

1 = 
22I+.O .Q2 = 238.86 

Bdil1ng PoInts: 
Acetone - 56.5CC (1, p. 703) 
Pethanol - 61+.65°C (1, p. 1023) 

ctel pressure: 760 mm klg 

Expt. Caic. 

X, J1_ t . i . , 2_ iogij 

.01480 .lIeOO 62.90 2.3316 .9628 .3811]. .14317 

.1760 .3170 60.]L) 1.5785 .9887 .2032 .1992 

.2800 .14200 58.30 1.3958 1.0314]. .1302 .1009 

.14000 .5160 57.20 1.21458 1.0836 .0606 .0423 

.6000 .66o 56.10 1.0960 1.2092 -.01127 -.0229 

.66o .7100 55.10 1.0895 1.3123 -.0808 -.05714 

.8000 .8000 55.60 1.0197 1.14358 -.11486 -.1379 

.9500 .91400 55.60 1.0090 1.7228 -.23214 -.2754 

.9820 .9760 56.10 .9963 1.87144 -.27145 ..339 

a = .0275 
b .3282 .3006 
C .0578 -.014214 

.0651 e= .0328 - -.0409 



TABLE 3 

EXPERIMENTAL AND CALCULAI ED bAiA 

System: Acetone - Water 
Antoine Ccnstancs: 

A1 = 7.021+7 7.96681 
1161.0 1668.21 
22L1.0 .2 = 228.0 

Boiling Points: 
Aetone - 56.5°C (1, p. 703) 
1Jater - 100°C (1, p. 623) 

2otal Pressure: 200 mm Hg 

Expt. Cale. 
iogL lo 

i, t 1ì___ ___ - ___ 
.031i0 .6010 ¿8.10 6.17io .9823 .7983 .9130 

.0550 .7150 ¡11.50 5.7970 1.0081i .96 .8]JiJ. 

.l40 .7920 33.20 3.1733 1.2930 .3899 .1i558 

.1770 .8390 30.70 3.2390 1.1859 .364 .393) 

.3110 .8620 27.60 2.155)4 1.1i539 .1710 .1301 

.680 .8760 25.90 1.561#7 1.8708 -.0776 _.o7I2 

.6120 .88o 211.80 1.26711 2.51411 -.3021 -.2636 

.7800 .9090 23.80 1.0666 3.7669 -.51480 -. 53142 

.9030 .91470 22.80 1.0028 5.2871 -.7220 -.71139 

.9680 .9820 22.30 .9915 5.61119 _753() ...81400 

a - -.08714 

b = .31419 

c .1.136 

d = .11447 

e = .0812 

B = .7755 
C = .0219 
D = .0771 
E = -.1512 

29 
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TA1LE 3 (Continued) 

System: Acetone-Water 
ota1 Pressure: 500 mm Hg 

Expt. Calo. 

log log 
y1 t - - 

.0609 .7329 62.30 6.io3 .3562 .8770 .8785 

.0750 .7260 59.60 5.6746 1.0098 .7l97 .82143 

.1100 .7710 56.80 14.5137 1.0002 .644 .7019 

. 11490 . 7670 55 . 00 3 . 6169 1. . 0601 . 5330 .58142 

.1570 .81140 52.70 3.81448 1.Oleli4 .5660 .5622 

.21460 .8350 51.30 2.61438 1.10914 .3771 .3577 

.3920 .8570 149.140 1.8217 1.3102 .1431 .1233 

.1i860 .8650 148.60 1.5263 1.5227 .0010 -.0020 

.6400 .87140 147.90 1.2010 2.1022 -.21431 -.2158 

.7650 .8930 146.50 1.0802 2.9357 -.143142 -.4127 

.8820 .9330 145.70 1.0080 3.8141 -.5779 -.6059 

.91*80 .9650 14.10 .9917 14.6630 -.6723 -.7079 

a .0128 
b .81*140 B: .8048 
c = .1125 C = -.0604 
d = .1211 D .0800 
e .0614 E -.1296 
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L'ABLE k 

EXPERIE?LAL ANL) CALCULAELi DAiA 

System: Benzene - Cyclohexane 
Antoine Constants: 

A1 6.93565 - 6.6L+L96 
= 1211.333 = 1203.526 

220.79 2 - 222.e63 
ei1ng PEints: 

Benzene - 80.1°C (1, p. 755) 
Cyclohexane - 60.7kCC (1, p. b69) 

ca1 Pressure: 759 mm Hg 

Expt. Calo. 

log log 
x 

.o10 .0590 80.20 1.3O5 1.0001 .1.157 .1215 

.0660 .o81;o 80.00 1.2750 l.00lli .10119 .1136 

.1050 .1290 79.50 1.21499 1.0089 .0930 .1006 

.1.180 .11150 79.30 1.2579 1.0111 .0919 .0966 

.2540 .2900 78.20 1.2093 1.0265 .0712 .0631 

.3830 .14070 77.50 1.1505 1.0591 .0359 .0322 

.1;490 .Ii.610 77.40 1.1151 1.0812 .0131 .0136 

.5020 .5020 77.140 1.0861 1.1053 -.00i6 -.0031 

.55140 77.140 1.0681i 1.1276 -.023k -.0208 

.5970 .5800 77.50 1.0518 1.1ìe8i -.0381 .O36I 

.6i45o .6210 77.60 1.0391 1.1728 -.0526 .05112 

.7200 .6820 77.70 1.0191 1.21438 -.0865 -.0817 

.7530 .7170 78.00 1.0]Ä9 1.21i3k -.0882 -.0930 

.7980 .7580 78.20 1.0061 1.2921 -.1087 -.1069 

.83o .7980 78.30 1.0092 1.3].61i -.U4 -.116 

.8790 .81470 78.70 1.00li9 1.31131 .121i9 

.8929 .8650 78.90 1.00h40 1.3313 -.1226 -.1267 

.9280 .9070 79.20 1.0036 1.3512 -.1292 -.1291 

.9370 .9180 79.30 1.0029 1.3575 -.1315 -.1292 

.9600 .9480 79.50 1.0046 1.3480 -.1277 -.1282 

b - .1447 = .1534 
C = .0006 c = .oa.6i 

d = -.0129 D = -.0332 
e = .0178 E = -.0176 
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rÂBLE 5 

EXPERITIEN2AL, AND CALCETLA.JD DA.LA 

ystem: Benzene - Ethylene 
Antoine Constant s 

6.90565 
= 1211.033 

C1 = 220.79 
Boiling Points: 

l3enzene - 80.1°C (1 
Ethylene Diohioride 

rotai Pressure: 760 mm Hg. 

Diohiori de 

A2 7.18+31 
b2 1358.46 
k2 232.2 

, p. 75.5) 

- 63.5°C (1, p. 917) 

Expt. Cale. 

____ t è'i '2 1ogñ 10 

.0500 .0550 83.32 .9969 .9992 -.0010 .0002 

.1000 .1100 83.].Li 

.2000 .2170 82.79 .9991 .9997 -.0001 .0000 

. 3000 . 3220 82 . +5 . 9989 1 . 0000 - . 0005 .0004 

.1;000 .14260 82.1.0 1.0017 .9987 .0013 .00o6 

.5000 .5260 81.r7 .9995 1.0000 -.0002 .0005 

.6000 .62o 81.43 1.0000 .9997 .0001 .0001 

.7000 .7220 81.09 1.0005 .9989 .0007 -.00014 

.8000 .8160 80.76 .9995 1.0022 -.0012 -.0007 

.9000 .9090 80.142 1.0001 1.0021 -.0009 .0000 
.9500 .9550 80.27 1.0000 .9958 .0018 .0010 

:: .0002 
D = .0000 B = .0003 

.0003 C = .0005 
ci -.0009 D -.0013 

= .0012 E =-.0018 
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TABLE 6 

EXPERIMEN1AL AND CALCULAJD DA'A 

System: Carbon Disulfide - Acetone 
Antcne Ccnatanta: 

A1 m 6.85]J+5 7.O2Le7 

1122.$ ii6i.o 
C1236.J+6 222410 

Boiling Points: 
Carbon Disulfide - L6.3°C (1, p. 837) 
Acetone - 56.5°C (1, p. 703) 

icta1 Pressure: 760 mm Hg. 

ixpt. Caic. 

- ___ - ioth io4L 

.0190 .0832 4.00 3.306 1.0069 .53211 .5628 

.011.76 .1850 51.140 3.2981i 1.0096 .5]À2 .5308 

.13140 .3510 46.60 2.5890 1.0502 .3918 .I1291i 

.1858 .i43O i4.O0 2.5617 1.0552 .3857 .3681 

.2912 .52j'5 1I1.I0 2.12111 1.1337 .2727 .21486 

.3798 .57140 40.30 1.8389 1.2182 .1788 .1562 

.za&TT .5980 39.80 1.6530 1.3158 .0991 .0898 

.5360 .6z'o 39.30 1.14721+ 1.4815 -.0027 .00145 

.6530 .6610 39.10 1.2828 1.81145 -.1150 -.1218 

.78914 .7050 39.30 1.12141 2.5815 -.3611 -.3303 

.8023 .7230 39.60 1.1228 2.5526 -.3567 -.3558 

.8799 .7600 140.50 1.01439 3.5171 -.5275 -.5390 

.9683 .8860 143.50 1.0006 5.65214 -.7520 -.8272 

= -.0n5 
b = .65147 = .62148 

-.1335 C = .1086 
d = .1152 = .0677 
e -.o141 E = .0316 
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TABLE 7 

EXPERINxN'L1AL AND CALCULATED DÁA 

Syatem: Carbon etrachloride - Ethyl Acetate 
Aitcine Constants: 

6.93390 - 7.09808 
= 12442.443 = 1236.71 
= 230.0 217.0 

Ik11ng Points: 
Carbon Lerachloride - 76.8°C (1, p. 839) 
Ethyl Acetate - 77.l5C (1, p. 695) 

fotal Pressure: 685 m Hg. 

Expt. Cale. 

t _____ lo g io g 

.0500 .0699 73.60 1.3600 .9791i .]À89 .1552 

.1000 .1330 73.10 1.3325 .9802 .1333 .13i3 

.2000 .21450 72.50 1.2506 .9800 .1059 .1012 

.3000 .311.20 72.10 1.1785 .9895 .0759 .07I1 

.4000 .Ii330 71.80 1.1297 1.0051 .0508 .OIi79 

.5000 .5180 71.60 1.0880 1.0323 .0228 .0199 

.5820 .5820 71.56 1.051Z1 1.0723 -.0065 -.005]. 

.6000 .5970 71.60 1.01149 1.0789 -.0139 -.01.07 

.7000 .6810 71.60 1.0152 1.1309 -.Oli68 .0I4.28 

.8000 .7730 72.10 .9989 1.19119 -.0778 -.0726 

.9000 .8810 72.60 .91.96 1.2316 -.0921 -.0955 

.9550 .9i400 72.90 .9976 1.2292 -.0906 -.1019 

b = .]Ä38 E = 

C = .0073 C ; .0015 
d :-.0020 b -.0143 
e = .0123 E = -.0277 



TABLE S 

bxPERIrEN.AL AID CALCITLATED DATA 

System: Carbon .2etrachlcrlde - n-Propanol 
Antoine Ccnstants: 

6.93390 7.99733 
12i+2.Li3 1569.70 
230.0 209.5 

Boiling Pointa: 
Carbon Tetrachioride - 76.8°C (1, p. 839) 
n-Propanol - 97.19e (1, p. 1115) 

iota1 Pressure: 760 mm klg. ßxpt Calo. 

x,__ y1 t Ki '2 
log f 

1o, 

.0580 .2530 90.80 2.8810 1.0229 .141197 .#965 

.114W .!i5OO 8i.50 1.0690 .3772 .383.1 

.3000 .633o 78.50 1.988Ii 1.1308 .21451 .20914 

.14410 .7070 75.80 1.638 1.2731 .1099 .09143 

.220 .7390 714.70 1.14977 1.3929 .0315 .03211 

.6830 .7820 73.90 1.21416 1.8181i -.16 -.198 

.8.180 .8180 73.40 1.1011I. 2.70145 -.3902 -.3755 

.8510 .8310 73.60 1.0688 3.01400 -.145110 -.14612 

.9500 .8950 714.20 1.0122 5.14778 -.73311 -.eozj' 

= -.0197 

b .6395 

r' = -.1673 
d = .1691 

e = -.0381 

B = .5986 

C = .]J;81 

D = 

E = .01404 
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f ABLE 9 

EXPiRIMENAL ANL CALC1rLA.Ji1) 1)JLA 

System: Cyclohexane - Cyclehexene 
Antoine Constants: 

6.6L98 = 6.86617 
1203.526 = 1229.973 

= 222,863 = 22L+.1OL. 

Boiling Points: 
Cyclohexane - 6O.7+°C (1, p. 869) 
Cyclohexene - 83c (1, p. 873) 

fotal iressure: 7Le.]. mm Hg. 

Expt. Caic. 

Xr t '2 
10g log 

.0150 .O3I9 82.10 2.1806 .9808 .314.70 .14361 

.0990 .1350 62.00 1.2802 .96140 .1232 .1162 

.1990 .20 81.o .9520 1.0121 -.0266 -.0369 

.51400 .5650 80.90 1.0152 .9818 .o14 .01410 

.6000 80.80 1.0102 .9871 .0100 .01432 
.6630 .6800 80.60 1.0041 .9949 .0040 .0311 
.7050 .7350 60.50 1.0238 .9144]. .032 .0193 
.71420 .7600 80.40 1.0088 .9807 .0123 .0087 
.8320 .814o 80.30 1.0031i .9756 .0122 -.0012 
.90140 .9190 80.20 1.00714 .89149 .05114 .0314 
.91100 .9550 80.10 1.0097 .7979 .1022 .0781 

= .0436 
b .0401 
c .114855 

d = .1161 
e .1700 

- -.0264 
o= 

L) = .1758 
E = -.1559 
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ABLE 10 

EXPERINENTAL Jj CALCULAT DATA 

system: Cyclohexane - 2,2,3 IrImethy1butane 
Antoine Ccnstants: 

= 6.EUe496 2 6.7923o 
1203.526 = 1200.563 

Cj= 222.863 = 226.05 

Boiling Fonts: 
Cyclohexane - 60.74°C (1, p. p69) 
2,2,3 iritnethylbutane - 80.88 C (1, p. 607) 

ota1 Pressure: 7i4.Ai. Hg. 

Expt. Calo. 

x1._ y_ t t 2 . 

1O log h 
.01420 .0660 80.00 1.5725 .9795 .2056 .2021 
.1180 .11490 79.90 1.2678 .9722 .1153 .1296 
.220 .2550 79.80 1.1413 .97l .0699 .0635 
.2790 .3060 79.70 1.]78 .977 .0551 .01#21 

.3790 .3960 79.60 1.0586 .9888 .0296 .0188 

.1i350 .130 79.50 1.03L9 1.0052 .0126 .on6 

.14840 .Ii.9W 79.140 1.0340 1.0088 .0107 .0071 

.5170 .5180 79.i0 1.0213 1.0205 .0003 .007 

.5220 .5220 79.hO 1.0193 1.0227 -.00lIi .0044 

.6650 .64o 79.1O 1.0024 1.0562 -.0227 -.0080 

.7570 .71480 79.50 1.0041 1.0574 -.0225 -.0241 

.831i0 .8230 79.60 .998 1.o810 -.0351 -.0462 

.8710 .8600 79.70 .9973 1.1001 -.0426 -.0603 

.9120 .9000 79.80 .9937 1.1ii86 -.0629 -.0789 

.9400 .9270 79.90 .9901 1.2260 -.0928 -.0936 

.9630 .9520 80.00 .9895 1.3034 -.U9' -.1069 

a .0211 
b=.1299 .1088 
C - .0346 . -.0366 
d = .0623 L .0631 
e .0056 - .0061 
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TABLE II 

EXPERIMENTAL AND CALCULATED DATA 

System: Ethanol - .Prichloroethylene 
Antoine Constants: 

a 6.16290 A2 7.02808 
- 1623.22 - 1315.04 

Q1 - 226.98 - 230.0 

Boiling Points: 
Ethanol - 76.5°C (1, p. 913) 
i'riehloroethylene - 87°C (1, p. 917) 

Pctal Pressure: 760 mm Hg. 

Expt. Caic. 

xl YI t Ki K2 
log log 

.0]i3 .0999 83.10 5.7189 1.0217 .71480 1.0254 

.0226 .1480 81.60 5.7609 1.0313 .7471 .9967 

.0282 .2iO0 78.70 8.3864 1.0136 .9177 .9776 

.0550 .3570 74.20 7.6602 1.0197 .8758 .8884 

.0680 .3720 73.00 6.7799 1.0504 .8099 .8466 

.1130 .4200 71.60 4.8791 1.0677 .6599 .7097 

.2810 .483D 71.20 2.2847 1.1945 .2816 .2894 

.5200 .5250 70.80 1.3701 1.6596 -.0832 -.1256 

.5420 .5280 70.80 1.3220 1.7283 -.1161i -.1562 

.6280 .5500 70.90 1.1836 2.0219 -.2326 -.2677 

.7160 .64o 71.00 1.0601 2.5575 -.3825 -.3711 

.7720 .6080 71.30 1.0468 2.8356 -.4328 -.4333 

.8080 .6260 71.40 1.0256 3.2018 -.4944 -.4723 

.800 .6o 72.20 .9899 3.6602 -.5679 -.5173 

.8860 .7520 73.00 1.0518 3.3912 .508Z4 ..5557 

.9090 .7730 73.1O 1.0367 3.8375 -.5684 -.5803 

.9269 .8220 74.20 1.014614 3.6509 -.5427 -.5995 

.914140 .81480 75.00 1.0262 3.9625 -.5868 -.6178 

.9640 .8890 75.60 1.0282 4.411e8 -.6328 -.6395 

.9770 .9210 76.20 1.0260 4.824o -.6722 -.6536 

T V 
il'I E- --A- 

b= .8183 3: 79 
C = .1956 C -.1633 
d = .0592 b -.0272 
e= .0036 E= .0711 
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?ABLE 12 

EXPERIMENTAL AN!) CÁLCULÀ'i.'El) LAIA 

System: Ethanol - Water 
Antcirie Constpxits: 

5.16290 2 a 7.9661 
- 1623.22 - 1668.21 
- 228.98 226.0 

Boj1jn Points: 
Echanol - 78.5CC (1, p. 913) 
%ater - 1000C (1, p. 623) 

i'ctal Pressure: 380 rom fft. 

Expt. Calo. 

X, y t è'i 2 
10 log 

.0160 .11i69 78.10 i.63])i 1.0019 .66i9 .7130 

.0315 .2505 76.00 1.3635 .9753 .67i3 

.0600 .3765 72.e0 3.9853 .9727 .615 .60511 

.0855 .11300 69.30 3.6335 1.01114 .514].5 .51462 

.1465 .5005 67.70 2.6407 1.0516 .3999 .111140 

.2060 .51415 67.o 2.01192 1.01468 .2917 .2979 

.2360 .5600 67.10 1.8816 1.0626 .21482 .21441 

.3495 .59145 65.30 1.14571 1.21157 .0680 .o68 

.11675 .61410 611.70 1.20514 1.3839 -.0600 -.0702 

.1487 .61425 614.30 1.1789 1.14579 -.0923 -.0900 

.5800 .6890 64.140 1.0580 1.4o'' -.1632 -.1693 

.6525 .7250 614.20 .9982 1.66114 -.2212 -.2206 

.7000 .71195 63.80 .9788 1.7849 -.2609 -.2508 

.7175 .7660 63.20 1.0045 1.8037 -.2542 -.2615 

.7890 .81.1.]. 63.80 .9398 1.9137 -.3089 .30112 

.81120 .81488 62.70 .9670 2.1500 _.31470 

.87149 .&67 62.50 .9698 2.2338 -.36211 _3534 

.8967 .8973 63.60 .9228 2.11445 -.3662 -.3735 

.91483 .94J40 63.50 .9220 2.31171 .1i058 -.11130 

.9727 .9692 63.00 .91433 2.501.3 .1l235 -.14338 

a = -.0123 
b = .5503 B = .5365 
C = .1707 C = -.1620 
d- .0562 D= .01135 

e = -.0111 E = .0173 



ABL 13 

EXPERIMßNi'AL AM) CALCUIA?ED DAlA 

System: Ethyl Acetate - Benzene 
Antoine Constants: 

- 7.09608 a 6.90565 
- 1238.71 1211.033 
a 217 £2 220.79 

BoilIng Pcincs: 
Ethyl Acetate - 77.15°C (1, p. 695) 
Benzene - 60.1° C (1, p. 755) 

rotai Pressure: 760 aim Hg. 

Expt. Cale. 

x,___ y1 t '1 
log f log _'2 

.06140 .0760 79.71e 1.0760 .9982 .0326 .0381 

.0860 .1010 79.62 1.0681 .9982 .0291k .0323 

.1370 .1580 79.32 1.0592 .9994 .0253 .0217 

.11415 .1615 79.30 1.01489 1.0011 .0203 .0209 

.1825 .2060 79.07 1.051 1.0026 .0180 .0150 

.1970 .2210 79.02 1.01403 1.0030 .0159 .0133 

.2565 .2830 78.77 1.0316 1.0048 .oii)i .0079 
.30140 .3310 78.60 1.0237 1.0069 .0072 .0050 

.3575 .3625 78.32 1.0152 1.0155 -.0001 .002k1. 

.1230 .14492 78.14 1.0135 1.OlIi4 _.0001i -.0005 

.1665 .11925 77.98 1.0129 1.0159 -.0013 -.0027 

.5230 .51i50 77.87 1.0031k 1.0222 -.0080 -.0061 

.57110 .5935 77.7ie .9999 1.0267 -.01.15 -.0097 

.631i0 .600 77.60 .9960 1.0335 -.0160 -.0)À6 

.7020 .71140 77.1e4 .9933 1.042i -.0209 -.0209 

.1575 .7665 77.314 .99114 1.01192 -.0214.6 -.0259 

.8135 .8190 77.28 .9884 1.0595 -.0301 -.0303 
.&(i.0 .8775 77.23 .9873 1.0629 -.0320 -.0335 
.9115 .9135 77.20 .9865 i.o66 -.0351 -.03+1 
.9732 .9740 77.17 .9861 1.0629 -.0326 -.0316 

a - .00142 

b = .0388 B = .0367 
C = .0091 C - _.0006 
d = .0059 D = .0052 
e .0109 E -.0154 
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£ABLE 14 

EXPiR1 MEN AL AND CMCULfFD DAA 

System: Ethyl Acetate - Ethanol 
Antoine Constants: 

- 7.09808 a 6.16290 
1236.71 = 1623.22 

- 217.0 228.95 

BoIli.ng Points: 
Ethyl Acetate - 77.15°C (1, p. 695) 
Ethanol - 76.50G (1, p. 913) 

2otal Fressure: 760 mm Hg. 

'l '2 

Expt. 

log 

Calo 

log 
X, Y1 t 

.0500 .1020 76.60 2.01e83 1.o12 .3060 .3331 

.1000 .1870 75.50 1.9)473 1.0113 .28115 .2850 

.2000 .3050 73.90 1.67' 1.0377 .2081 .1990 

.3000 .3890 72.80 1.788 1.0906 .1322 .1229 

.14000 .L1570 72.10 1.331 1.1638 .O591i .0529 

.5000 .5160 71.80 1.2178 1.2603 .01119 -.0139 

.51;O0 .51400 71.80 1.1800 1.3020 -.0i27 -.04O2 

.6000 .5760 71.90 1.1289 1.371i4 -.o84 -.0791i 

.7000 .61#40 72.20 1.0709 1.5197 -.1520 -.114146 

.8000 .7260 73.00 1.0280 1.6978 -.2179 -.2097 

.9000 .8370 714.70 .99148 1.8846 -.2775 -.2739 

.9500 .91110 76.00 .98511 l.80 -.2822 -.3051 

a = .001i]. 

b= .31i80 3= .31180 

C = .0237 C = -.0187 
d = .0123 D= -.0246 
e = .0055 E = -.0055 
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.ABLE 15 

EXPERIMENTAL AI4D CALCULATED bAJ.A 

System: Ethyl Acetate - Ethylene Dioh1orde 
Antelne Cönstants: 

7.09806 - 7.181+31 
- 1238.71 1358.1+6 
- 217 - 232.2 

Boiling Points: 
Ethyl Aetate - 77.15°C (l p. 695) 
Ethylene Dichioride - 83.5°C (l p. 917) 

rctal Pressure: 760 mm Hg. 

Expt. Cdc. 
- _____ 

log log 

.0517 .0521 83.li4 .8110 1.0003 -.0911 -.0891 

.0959 .0979 83.143 .6219 .9988 -.08i7 -.0882 

.1311 .1336 83.39 .8215 .9991i. -.0851 -.08i5 

.1777 .18i.9 83.37 .8393 .99I2 _.735 -.0769 

.2148 .2269 83.27 .851e8 .o6 -.o64o -.0692 

.2715 .2900 63.03 .8709 .9880 -.05148 -.o6o 

.31.85 .314140 82.87 .8851 .9807 -.oi46 -.0Iel+ 

.3935 .14265 82.56 .Oqj'o .9729 -.0353 -.0273 

.Li.6145 .5080 82.13 .9176 .9582 -.0108 -.0128 

.5105 .5610 81.81+ .9306 .914140 -.0062 -.001e6 

.5320 .5850 81.76 .9336 .9357 -.0010 -.0011 

.5670 .6o5 81.i.6 .9380 .9337 .0020 .001+1. 

.6230 .6805 81.01+ .9489 .9150 .0158 .0130 

.68 .7580 80.35 .9621 .8898 .03140 .0260 

.71485 .8038 79.90 .9679 .8736 .0445 .0368 

.8002 .803 79.38 .97i0 .8532 .0575 .0519 

.8362 .8625 78.96 .8o' .6279 .0735 .o66 

.921i0 .9Li85 78.05 .9827 .8055 .0863 .1152 

.9628 .9789 77.55 .9894 .6854 .1594 .1467 

b = -.1148 B = -.1113 
C = .0277 C -.0135 
a = -.0189 D = -.0181 
e = .0241 E -.0311 



TAB1JJ 16 

ßXP}RIME1I i.AL AND CAL.CULAT1D DAA?A 

System: n-}{eptane - Methyl Cyclohexane 
Antoine cnstants: 

a 6.90240 6,E2689 
-128.115 2 1272.564 
- 216.9 221.63 

BoUng Pcnts: 
n-Hepane - 94.43°C (1, p. 951) 
Methyl Cyclohexane - 100.3°C (1, p. 669) 

Tct1 ?ressure; 760 mm Hg. 

XI YI_ 

.0309 

.0580 

.0950 

.1330 

.1800 

. 2715 

.3630 

.4010 

.46o 

.5010 

.5990 

.6470 

.7090 

.7960 

.8430 

.8790 

.9060 

.9310 

.95140 

.9800 

.0350 

.o6o 

.1030 

. 11430 

. 1920 

.2890 

.3810 

.11200 

.4750 

. 5210 

.6180 

.6660 

.7280 

.8100 

.8535 

.8900 

.9130 

.91400 

.9625 

.9860 

Expt. Ca1.. 

Ki X2 
1og- 10 

t 

100.70 1.0586 1.0024 .0237 .0225 
100.60 1.0032 1.0052 -.0008 .0133 
100.50 1.0205 1.0034 .00711 .0048 
100.140 1.0150 1.0035 .0050 .0000 
100.30 1.0099 1.0031 .0029 -.0018 
100.00 1.0166 1.0021 .0063 .0017 
99.90 1.0053 1.0006 .0020 .0074 
99.80 1.0061 .98 .0027 .0089 
99.60 1.0065 1.0022 .0019 .0096 
99.30 1.0136 1.0014 .0035 .0087 

99.00 1.o111 1.0063 .0035 .0032 
98.90 1.0151 1.0023 .0055 -.0002 
98.80 1.0156 .9930 .0098 -.0029 
98.60 1.0124 .9952 .00','4 .00lIi 

98.60 1.0073 .9970 .0041 .olu 
98.o 1.0103 .971I]. .0158 .0237 
98.50 1.0055 .9918 .0059 .0367 
98.50 1.0075 .9317 .0339 .0519 
98.50 1.0067 .8736 .o616 .0690 
98.40 1.0069 .7525 .1265 .0922 

a = .0121 
b = -.0163 B = -.0096 
C = .0308 C = -.0064 
d = -.0220 D = -.0321 
e = .0322 E = -.0689 

43 



¡ABL 17 

EXPER1 ßNLAL ALCULA.ED DATA 

Sy8tem: n-Heptane - Toluene 
Antoine Constants: 

1 = 6.902ko A2 = 6.95L1.6+ 
Bi = 126.115 2 

1 = 216.9 22 219.452 

3oillng Points: 
n-Heptane - 9Li,k3°C (1, p. 951) 
2oluene - 110.63°C (1 p. 1173) 

ota1 Pressure: 760 mm Hg. 

Expt. Cale. 

- __ xf_ Y1 t 11 k'? 
log 10 

.0250 .0480 UO.75 1.3555 .9729 .11441 .12&j' 

.0620 .1070 108.60 1.2921 1.0088 .1O7 .U91 

.1290 .2050 106.80 1.2507 1.0188 .0890 .O97i 

.]Bo .2750 io5.65 1.2080 1.0269 .0706 .0771 

.2350 .3330 ].0)hSO 1.1795 1.0319 .0580 .o88 

.2500 .3490 104.50 1.1719 1.03611 .0533 .053Ii 

.2860 .3960 103.53 1.1846 1.0303 .0606 .0409 

.3540 .45l40 102.95 1.1250 1.0567 .0272 .0195 

.11120 .o4o 102.25 1.0948 1.0768 .0072 .0041 

.4480 .5410 101.78 1.0954 1.0766 .007 -.00li1 

.4550 .51;00 101.72 1.0784 1.0947 -.0065 -.0056 

.4970 .5770 101.35 1.0663 1.1029 -.0147 -.0135 

.5680 .6370 100.70 1.0495 1.1238 -.0297 -.0243 

.5800 .6470 100.60 1.0470 1.1275 -.0322 -.0259 

.6920 .71120 99.73 1.0322 1.1537 -.0484 .O1105 

.8430 .6640 98.90 1.0107 1.2237 -.0830 -.0766 

.9400 .91180 96.50 1.0063 1.2394 -.0905 -.1288 

.9750 .9760 98.40 1.0018 1.3775 -.1383 -.1568 

.99140 .9930 98.33 1.0018 1.6769 .22143 -.17115 

a = -.0044 
b = .1287 = .1.187 

c = .0029 C = -.0244 
d = .0285 = .01412 

e -.021.8 E .0530 
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AABLE 18 

XPRIMFNTAL CALCULATED DATA 

System: Methanol - Benzene 
Antoine Constants: 

A1 = 8.072L1.6 = 6.90565 
= 1571+.99 = 1211.033 
= 238.86 220.79 

3o1ing ko1nts: 
Fethancl - 6Li..65°C (1 p. 1023) 
ßenzene - 80.1°C (1, p. 755) 

ictal Pressure: 760 mm Hg. 

Expt. a1o. 

1O log 
xl y1 t a'1 2 

.0280 .3100 69.Io 9.1587 .9990 .9622 1.0810 

.0500 .3950 66.80 7.2226 .9776 .8685 .9906 

.0570 .14200 65.70 7.03U .9799 .8558 .9631 

.0900 .14850 6lJo 6.0992 1.0159 .7658 .61309 

.1_180 .56o 59.00 5.9732 .9920 .7797 .713614 

.1200 .5660 59.20 5.771313 .9986 .7621 .71e00 

.2700 .5750 58.00 2.7678 1.2137 .3580 .31i87 

.Ii.1300 .5850 57.80 1.7423 1.560 .01391 .01460 

.5860 .6100 57.70 1.3697 1.9851 -.1611 .17141 

.690 .62o 57.60 1.1882 2.6003 -.31301 -.31357 

.6170 58.3.0 1.0377 3.9162 -.5766 -.6o 

.8830 .7000 58.90 .9930 5.1760 -.7171 -.69z 

.9020 .7300 59.60 .9852 5.132135 -.71308 -.7321 

.93130 .8010 60.40 1.0106 5.7720 -.7568 -.8005 

.91450 .8220 61.20 .99214 6.02311 -.7832 -.82145 

.9680 .9000 62.130 1.0109 5.5776 -.71318 -.&755 

.9&79 .91420 63.1*0 .9963 8.2941 -.92013 -.9206 

b= .91158 B= .9127 

C = .10138 C=-.0688 
d = .1308 D = .01427 

e .0265 E .0013 



PABLE 19 

ßXPERIMNTAL AND CALCULA.ED DAlA 

System: 
Antoine 

Bolli ng 

Methanol - Trichioroethylene 
Constants: 

= 8.07246 
- 1574.99 

Qi - 238.86 
Po nt e: 
Methanol - 64.65°C 
l'richloroethylene - 

rotai Pressure: 760 mm Hg. 

7.02808 
- 1315.04 

230.0 

(1, p. 1023) 
67°C (1, p. 917) 

Expt. Cale. 

XI Y: ______ log 10g JL 

.0009 .oIo 83.50 23.51 1.0662 1.3436 1.1839 

.0280 .1880 78.20 4.0071 1.1002 .56111 1.0707 

.0320 .2540 75.30 5.2650 1.1142 .6744 1.0547 

.0400 .3600 70.10 7.2505 1.1446 .8017 1.0233 

.0450 .4430 67.30 8.8284 1.1012 .9040 1.0040 

.0510 .14720 66.10 8.6962 1.0947 .000 .9812 

.0940 .6000 60.90 7.3717 1.0429 .8493 .8290 

.2370 .64140 60.40 3.2020 1.1221 .4554 .4369 

.3000 .6420 60.10 2.5526 1.2433 .3124 .30145 

.31480 .61400 60.10 2.1936 1.31423 .2133 .21146 

.5760 .6600 59.60 1.3948 1.98148 -.1532 .151Ii 

.61460 .6700 59.40 1.2729 2.3242 -.2615 -.2615 

.72140 .6890 59.140 1.1679 2.8094 -.3812 -.3903 

.8200 .7290 59.50 1.0866 3.7402 -.5368 -.5610 

.8880 .7780 60.10 1.01450 4.8186 -.6638 -.6907 

.92140 .8200 60.70 1.0332 5.631i5 -.7367 -.7621 

.91440 .8:460 61.00 1.0307 6.4732 -.7980 -.8025 

.9640 .9020 61.80 1.01421 6.2285 -.76 -.8434 

.9800 .9330 62.50 1.0310 7.14739 

.9920 .9630 63.30 1.0183 10.0396 -.9939 -.9013 

;_ _ -I!I*] 
b= .9410 B .848 
C = .1018 C = -.01614 d= .1120 D= .1002 
e .02614 E -.01314 
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DABLE 20 

i.X?Et'I MLNi'Ai CALCJLAJ.EI) 1AA 

System: ethano1 - Water 
Antclne Constants: 

A1 - 6.o72+6 2 7.96681 
- 157'+.99 - 1668.21 

Q1 - 236.86 Q2 - 228.0 

Boiling Points: 
Mechanol - 6L+.65°C (1, p. 1023) 
;ater - 1000C (i, p. 623) 

cta1 Fressure: 760 mm Hg. 

Expt. Caic. 

___ t ___ ___ 1og 1cg-. 

.0200 .1339 96.140 2.11176 1.0061i. .3292 .3258 

.01;O0 .2300 93.50 2.0271 1.0164 .2998 .3081 

.0600 .30140 9].0 1.9271 1.0226 .2902 

.o&:o .3650 89.30 1.8i93 1.O214 .2565 .2720 

.1000 .ti180 &0 1.788I 1.0205 .236 .2539 

.1500 .5170 8Il40 1.6519 1.0197 .2095 .2085 

.2000 .5790 81.0 1.52Z9 1.0513 .1615 .1638 

.3000 .6650 78.00 1.3324 1.1107 .0790 .0798 

.4000 .7290 75.30 1.2088 1.1722 .01311 .0065 

.5000 .7790 73.10 1.1210 1.2583 -.0502 -.05112 

.6000 .8250 71.20 1.0623 1.3507 -.10113 -.1023 

.7000 .8700 69.30 1.0321 1.11522 -.1183 -.1407 

.8000 .9150 67.60 1.0138 1.53112 -.1799 -.1714]. 

.9000 .9580 66.00 1.00leO 1.6273 -.2097 -.2101 

.9500 .9790 6.00 1.0108 1.7009 -.2260 -.2320 

a = -.0137 
b - .2888 .2816 
C = .0703 C :: -.0589 
d - .0120 1) -.0019 
e -.0141 E -.0035 



TA&1E 21 

EXPERIM1NTAL A&D CALCULAD DAi?A 

System: Isooctane - ioluene 
Antoine Constants: 

- 6.81984 6,95464 
= 1262.49 1344.8 
= 221.271 .2 

z 219.482 

BoiJing Points: 
Isooctane- 99,3°C (1, p. 1069) 
Toluene - 110.63°C (1, p. 1173) 

Total Prensure: 760 mm Hg. 

£xpt. Caic. 

t ______ - X2 
log log 

.0201 .0345 110.30 1.2656 .99115 .1047 .1u6 

.0699 .1125 109.10 1.2277 .9966 .0905 .0955 

.0736 .1238 109.00 1.2865 9901' .1134 .09113 

.1400 .2030 107.30 1.1607 1.0196 .0563 .0747 

.2180 .3020 107.20 1.1118 .9848 .o5zj' .0539 

.28611 .3306 107.30 1.0637 .9549 .o168 .0377 

.4097 .5050 103.90 1.0823 1.0191 .0261 .0122 

.4712 .51490 103.30 1.01400 1.0552 -.0063 .0008 

.5204 .5960 103.10 1.0280 1.04811 -.0086 -.008o 

.5793 .6392 102.80 .9987 1.0769 -.0328 -.01811 

.6180 .6746 101.70 1.0186 1.1055 -.0355 -.0254 

.7220 .7673 101.10 1.0085 1.1061 _.01o1 -.0456 

.8020 .8290 100.20 1.0059 1.1727 -.0666 -.0638 

. 8870 . 9010 100 . 00 . 9941 1 . 1968 - . 0806 - .0873 

.916]. .9260 99.60 .9983 1.2496 -.oq -.0973 

.9661 .9685 99.J0 .9978 1. 2923 -.1123 -.U45 

a = -.0033 
b = .1.097 B - .1074 
C = .0005 C = -.0052 
d= .0137 D= .009 
e = -.0021 E .0085 

46 
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ABLE 22 

EXPERIMENAL AND CALC.'LATED DATA 

System: n-Propanol - Water 
Antothe Constants: 

- 7.99733 = 7.96661 
- 159.73 2 = 166E.21 
. 209,5 226.0 

i3oi.11ng t-oints 
n-Prepanol - 97.19C (ip p. 1115) 
Water - 100°C (1, p. 623) 

fotal Pressure: 760 mm Hg. 

¿xpt. Cale, 

_1 
io-f. log 

X, Y, _t_ 2 

.0100 .1100 95.00 12.0259 1.0777 1.OZi76 1.2)A7 

.0200 .2160 92.00 13.2776 1.o21 1.0929 1.1511 

.01400 .3200 90.50 1O.1e469 1.00li5 1.0170 1.0317 

.0600 .3510 89.30 6.0167 1.O2Li8 .8931 .9218 

.1000 .3720 88.o 5.26514. 1.0679 .6929 .7280 

.2000 .3920 88.10 2.8201 1.1811 .3780 .3696 

.3000 .4040 8''.o 1.953 1.333i1 j59 .111.17 

.14000 .11240 87.80 1.5440 1.5092 .0091 -.0068 

.1i320 .11320 87.60 1.11566 1.5721 -.0332 .013 

.5000 .11520 87.90 1.31111 1.71611 -.U69 .111411. 

.6000 .11920 88.30 1.1702 1.9585 -.2236 -.2068 

.7000 .5510 89.00 1.0918 2.21170 -.3135 -.2969 

.8000 .61410 90.50 1.01e61 2.51155 -.3862 _.3811.9 

.800 .70140 91.50 1.0389 2.69149 -.111140 .142148 

.9000 .7760 92.80 1.0298 2.8872 -.11477 -.14585 

.9600 .9000 95.00 1.02143 2.9976 -.14663 _.14857 

- 
b=.7251. B= .6869 
C = .3076 C = -.2626 

= .161]. D = .1367 
e= .0757 E= -.0795 
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l'ABLE 23 

EXPERIYIENTAL AND CALCULAiED DATA 

System: Toluene - n-Octane 
Antoine Constants: 

- 6.95L6L4 A2 6.92377 
134.8 - 1355.126 
219.482 2 209.517 

Boiling Points: 
fcluene - 110.63°C (1, p. 1173) 
n-Cctane - 125.8cC (1, p. 1053) 

.'cta1 Pressure: 400 mm Hg. 

Expt. Calo. 

10 
x Yf t 1 2 

1og 

.0179 .0670 1.01.60 2.5580 1.0273 .3962 .31122 

.0520 .100 100.00 2.0739 1.02)2 .3077 .3262 

.0950 .2330 98.50 1.8459 1.0138 .2603 .3031 

.1650 .360 97.00 1.71137 .9559 .2610 .2619 

.2200 .11.1400 95.140 1.667 .9520 .24O6 .2287 

.2880 .5100 911.50 1.5088 .91406 .2052 .1893 

.3050 .5100 94.e0 1.5133 .9077 .2220 .1799 

.14030 .5950 93.70 1.2901 .926 .1317 .1320 

.14750 .6330 93.50 1.1718 .96611 739 .1.038 

.5050 .6700 92.50 1.20ii2 .9753 .0916 .0938 
.690 92.00 1.1761 .99y .0715 .0817 

.5800 .7050 91.50 1.1390 1.0634 .0298 .0721 

.6660 .8020 91.20 1.13911 .9068 .0992 .05011 

.7550 .81;oo 90.70 1.0697 1.01.611 .0222 .02149 

.8200 .8620 90.30 1.0238 1.2099 -.0725 -.0012 

.81400 .8950 89.60 1.o61 1.0611 .0002 - .0113 

.8900 .9220 89.20 1.01455 1.1628 -.01461 -.01125 

.9300 .9560 86.90 1.01477 1.01416 .0025 _.07148 

.9630 .9700 88.80 1.0299 1.31481 -.1169 -.1075 

a = .1125 
b = .2153 = .2059 
C = .0137 0 = -.0573 
d = .03511 b .0341 
e = -.02714 = .0033 
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CABLE 23, ContInued 

System: Toluene - n-Cotane 
cta1 Pressure: 760 mm Hg. 

Expt. Cale. 

x,_ 
y 

t - '1 '2 
log log 

.0090 .0340 124.00 2.6208 1.0211 .14093 .3429 

.0300 .0780 123.00 1.8527 1.0241 .257i .3065 

.0600 .1500 122.20 1.8194 .9966 .261.4 .2618 

.1100 .2200 120.70 1.5149 1.0080 .1769 .2037 

.1950 .3300 119.00 1.3417 1.0053 .12514 .1422 

.2500 .14250 117.40 1.Iio77 .9701 .1617 .1205 

.3250 .L800 116.20 1.2639 1.0097 .0975 .1051 

.4O00 .5800 115.00 1.2826 .9505 .1301 .0983 

.5000 .6550 113.80 1.1980 .9710 .0912 .09014 

.5900 .7000 113.00 1.1095 1.0546 .0220 .0758 

.6750 .7900 112.30 1.1162 .9511 .0695 .0508 

.7650 .81400 111.60 1.0681 1.0236 .o18 .01111 

.81i00 .8850 111.00 1.014214 1.1001# -.0235 -.0299 

.9170 .9330 110.50 1.0210 1.2550 -.0896 -.0768 

.9570 .9670 110.20 1.0227 1.20141 -.0709 -.1012 

- 
b = .1675 = .1573 
e .0038 -.0058 
d = .0753 = .091]. 
e = .0333 = -.0979 
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lABLE 214 

EXPER1MEW1AL ND cLCUi..A.EL) DÁTÁ 

System: Icluene - Phenol 
Antoine Ccnstants: 

- 6.9514.6L4. = 7.13617 
151.1 

C1 = 219.14.82 175.0 

Boiling Points: 
loluene - 1iO.63°c (1, p. 1173) 
Phenci - 182°C (1, p, 1077) 

fetal Pressure: 760 mm Hg. 

xpt. Caic. 

- ___t ______ 
log log 

.0435 .3409 172.70 1.7757 .8892 .3003 .30111 

.0872 .5120 159.40 1.750 1.0291 .2318 .2713 

.1186 .62io 153.80 1.7693 .9890 .2526 .21191 

.1248 .62o 1119.140 1.8683 1.1383 .2151 .211147 

.2190 .7850 1J12.20 1.5805 .93140 .2284 .1761 

.2750 .8070 133.80 1.5860 1.2189 .11113 .13142 

.14080 .8725 128.30 1.3275 1.2109 .0399 .0328 

.14800 .8901 126.70 1.1996 1.2631 -.02214 -.0229 

.898 .9159 122.20 1.1302 1.146014 -.Ui -.1087 

.63118 .9280 120.20 1.1222 1.5208 -.1320 -.11442 

.6512 .9260 120.00 1.0975 1.61497 -.1770 -.1572 

.71400 .91e63 119.70 .991+9 1.62514 -.2132 -.2280 

.1730 .9536 119.140 .9676 1.6283 -.2260 .25146 

.8012 .95145 11.6o 1.0365 2.1294 -.3127 -.2775 

.88140 .9750 1.12.70 1.01102 2.2631 -.3376 .31460 

.9108 .9796 1.12.20 1.0287 2.14534 -.3775 -.3686 

.93911 .9861 1.13.30 .9735 2.3493 -.3826 -.3930 

.9770 .99148 1.U.10 1.00146 2.51137 _1435 -.11256 

.9910 .9980 111.10 .9936 2.11960 -.11001 -.4379 

.9973 .9993 110.50 1.0056 2.9978 -.147144 _.41435 

a = -.01136 

b .3886 P)= .3978 
C = -.011.9 _; = .01496 

d -.0005 L = -.02114 

e - -.0022 



53 

TAL1 25 

EXPIRINENTAL AND CAiCULATE]) DAÁA 

System: Water -Acetc Acid 
Antoine Constants: 

A1 7.96681 

l 
2 7,29963 

= 1668.21 2 1L79.O2 

1 = 226.0 22 216.61 

Boiling Points: 
Water - 1000C (1, p, 623) 
Acetic Acid - ii8.i°; (1, p. 695) 

Lcta1 Pressure: 760 atm Hg. 

kxpt. Gale. 

t a' '2 log 
--4--- -'t- 

.00Li5 .o]JA 117.50 1.14048 1.0051 .111.511. .1597 

.0890 .1560 1.09.10 1.2777 1.2193 .0203 .051]. 
.1730 .2810 105.60 1.3314i 1.2817 .0175 .0066 
.3285 .14760 103.00 1.3031 1.2536 .0168 .001 
.l17le0 .6210 101.60 l.2137 1.tJ33 .0111.3 .01311 

.5575 .6850 101.20 1.17714 1.21116 -.0135 .0033 

.6360 .7I150 100.90 l.13414 1.2071i -.0271 -.0183 

.71130 .8170 100.60 1.0763 1.2397 -.06]Ji -.o88 

.81*00 .8660 100.1O 1.0398 1.21489 -.0796 -.0686 

.95110 .9680 100.10 1.0110 1.2316 -.0857 -.0763 

a - - .0112 
b = .o611# B = .0783 
c .0052 c= .01154 
d = .02115 D = .0131 
e = .0681 E = -.0991 
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.ABI..E 25, Continued 

System: ater - Acetic Acid 
Lotal rres8ure: 760 mm Hg. 

xpt. Gaic, 

- y1 t _____ 2 
log log 

.0500 .0920 115.40 1.0881 1.0318 .0231 .0305 

.1000 .1670 113.80 1.0406 1.0500 -.0038 .0075 

.2000 .3020 110.1.0 1.0643 1.1122 -.0191 -.0195 

.3000 .11250 107.50 1.09011 1.1383 -.0187 -.0285 

.4000 .5300 105.80 1.0810 1.1JI72 -.0258 -.0276 

.5000 .6260 1014.40 1.0722 1.147]. -.0293 -.0238 

.6000 .7160 103.20 1.o6 1.1330 -.0266 -.0231 

.7000 .7950 102.1.0 1.0542 1.1312 -.0306 -.0304 

.8000 .8640 101.30 1.0312 1.1563 -.01497 -.0499 

.9000 .9300 100.60 1.01111 1.2188 -.0810 -.0844 

.9500 .9630 100.30 1.0029 1.3015 -.1132 -.1079 

_.-,1p;1 

b .0528 B = .0410 
c = -.0115 C .0287 
d = .01458 D .01494 

e = .0060 E - -.0101 
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...ABLE 26 

E) MENTAL AND CkLCVLAIL DA2A 

System: hater - n-Butanol 
Antoine Cenetants: 

1 7.966e1 .2 7.51697 
ßl 1668.21 

2 1392,66 

..1 
228.0 Q2 162,66 

Bo1].ng ?o1ns: 
Water - lCìO°C (1, p. 623) 
n-butanol - 117.71°C (1, p. 613) 

2otal Pressure: 76Q inn H, 
EXAt. Cale. 

log 10 
X, y1 t 1 2 

.0389 .2670 111.50 Ii.61.t3 .9562 .6833 .6203 

.01470 .2990 110.60 lh;O93 .9536 .6650 .6829 

.0550 .3230 109.60 e.2099 .961e1 .6ol .7358 

.0700 .3520 108.60 3.7027 .96E4 .583i .8125 

.2570 .6o 97.90 2.6393 1.0619 .3951 3575 

.2920 .6550 96.70 2.5266 1.0884 .3657 .18145 

.3050 .6620 96.30 2.4808 1.1043 .3515 .12514 

.1960 .7360 93.50 1.8802 1.3365 .11482 -.0917 

.o6o .71400 93.140 1.8601 1.31485 .1397 -.o66 

.5520 .7500 92.90 1.7606 1.1603 .0812 .0906 

.5730 .7500 92.80 1.70214 1.5385 .01439 .1762 

.9750 .7520 92.70 1.0069 26.1850 -1.1e152 14.I1909 

.9600 .7560 93.00 .9959 31.7832 -1.50141 -14.7565 

.9850 .7750 93.10 1.0007 38.14358 -1.58145 -5.0322 

.9880 .8080 93.70 1.0286 1iO.501i2 -1.5953 -5.2023 

.9920 .8Ii30 95.140 1.0033 146.2777 -1.6639 5.143140 

.99140 .8839 96.80 .98o 143.0521 -1.6319 -5.5520 

.9970 .9290 98.30 .990i1. 149.4198 -1.6982 -5.7316 

.9960 .9510 98.140 1.0092 51.0781 1.701i5 -5.7929 

.9990 .9810 99.140 1.0033 37.7513 -1.5757 -5.8536 

- -.1038 
b = 1.3091 B = .8331i 

C -1.2118 C = .28143 

d = 1.731+14. D = .35148 

e =-1.5567 E .2232 


