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ISOTHERMAL AND ISOBARIC VAPOUR- UQUID EQUILIBRIUM 
DATA IN THE TETRACHLOROMETHANE- Il-BUrYL ALCOHOL SYSTEM* 

Jan L I NEK 
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Recei ved November 17th, 1982 

Iso the rmal vapo ur- liquid equilibrium da ta at 65, 73 and ~() ' C and isobaric o nes at 101' 3 kPa 
were measured in thc tc trac hloro methanc- n-but y l a1co llOl sys tem. A modified circu la ti on still 
or the Gillespie type was uscd fo r th.,; mca,> ure ments. U nd e r the cond it ion s of mea surements, 
the system exhibit s posi ti ve deviations fr o m Ra o ult ',> law and minimum boilin g-point azeotropes. 
The experimental data were filled to a number o f correlation equati o ns. The best correlat io n 
was reached with the Wil so n equation but the rcg ress ion fail ed in so me cases . There fore the 
resu lts fo r the 5t h meier Red lich- Kiste r equa ti on a re presented. 

As continuation of o ur previ o us s tudics l
-

3 of va pour- liquid cquilibria in the tetra

chloro mcthane-isobutyl alcoho l, - tert-butyl alcohol and -sec-butyl alcohol system s, 

the equilibrium data in the tct rachl or omctha nc- Il-butyl alcohol system have been 

measured isothrrmally at three tempera tures and isobarically a t normal atmosp her ic 

pressure. 

EXPERIMENTAL 

Subslallces used. Te tra c hl o roll1 ~ t h anc, ana lytical reage nt g rad e (Lachema. Brno. Czechoslova 
kia). was twice rec tifie:l o n a fifty -plate bubb le-c up column . n-Buty l alcohol. analytical reagent 
grade (Lachema . Brn o , Czechos lovakia), was dried with anhydro us po ta ssium carbonate . and 
d istill ed fr om sodium twice on a fifty-p la te bubble-cup cOlumn4

. No impurities in the n-b uty l 
a lco llO l use::i were detec ted by gas chromatographic a na lysis. The water co ntent wa s less than 
0'02%. The measured va lues of physica l con stan ts (density, refrac tive index and normal bo ilin g 
point) and their comparison with the I ite rature va l ues a rc given in Table I a long with the used 

'a lues of constants of the Antoine vapo ur pressu re equ ation 

log p s = A - 8 / (1 + C). (I) 

where ps is in kPa an j I in 0c. 
The constants A. B. C for tetrachloromethanc wcre taken from the literature7 whereas those 

fo r n-bu ty l a lcohol were esta blished from our vapour pressure data. 

Part XCVII in the series Liquid- Vapour Equi librium; Part XCVI: This J ournal 48. 2446 

(198 3). 
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2880 Linek: 

SaIl/rated vapol/r pressure m easl/remel/l_ Saturated vapour pressures for n-butyl alcohol were 
measured by means of the standard Swietoslawski ebulliometer connected, in parallel with the 
second ebu lli ometer filled with redistilled water, to a buffer reservoir of the pressure-controlling 
assembly_ Further detai ls of the measurement are given below_ The experimenta l data along 
with the data calculated from the evaluated 8 values of the Antoine equation (I) are given in Ta
ble H. 

AI/alylical method. The samples of the equilibrium vapour and liquid phases were analyzed 
refractometrically at 20c e. To this purpose, an Abbe-type refractometer (Carl Zeiss, Jena) wa s 
used a ll owing to measure refractive indices with an accuracy of ± O-OOOI. U sin g a set of calibra
tion binary m ixtures, consta nt s of the relat ion 

(2) 

were computed_ Hcre XL is the mole fraction of tetrachloromethane, .1'2 = 1 - xL' /10 is the 
refractive index of mixture, I/o t' n02 those of pure components and At, A 2' A 3 are the con
stants evaluated from the measured (at 20D C) calibration samp les by the least-squares method 
(A t - 0-00304, A2 = 0-00856, A3 = - 0-01237)_ Eq_ (2) with the constants represents the 
experimenta l points with an average absolute deviation in I/o 0-00004 and a mean per cent devia
tion 0-07%. Ca libration interpolation tabl es were computed for direct reading the sample com
position from measured /1 0 va lues_ 

ApparallfS and procedure. The measurements of vapour~liquid equilibrium were carried out 
in a mod ified Gi llespie still. The description of the apparatus and measuring procedure can be 
found in the literat ure 9 . The pressure in the system was establ ished by measuring boiling poin t 
of redistilled water in an ebulliometer connected in parallel to the equilibrium sti ll. Tempera
ture was measured by mercury-in-glass calorimetric sta ndards calibrated by means of a Mueller 

TABLE I 

Physical properties of pure substances a nd Antoine vapour pressure constant 

Property 

Density, dlo 
Refractive index 

/16° 

Boiling point, °C 

Antoine vapour 
pressure constants 

A 
B 
C 

Tetrachloromethane 

measured 

1-5939 
1·4601 

76·83 

literature 

1-5939 - 1-59404 
1'46005 - 1' 46036 

76'65-76-76 

6'00416 
1212'021 

226-409 

ref. measured 

5,6 0-80962 
5,6 1'3992 

5,6 117-59 

n-Butyl a lcohol 

literature 

0 -80961 - 0'8097 
1-3992 - 1-3993 

11706-117-8 

6·52572 
1 326·735 

175'93 7 

ref. 

5,6 
5,6 

5,6 
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Liquid-Vapour Equilibrium 2881 

brid ge with platinum resistance thermometer (Leeds and Northrup)_ T he eq uilibrium sa mples 
we re take n for a na lysis on ly if the boili ng point in the still was no t cha nging for 30 minutes. 

RESULTS AND DlSC USSION 

The experimental vapour- liq u id equ ilibrium data for the i~otherll1al cond it io ns 

of 65 , 73 and 80°C are given in Tables 1lI , IV a nd V, respect ive ly_ The va lu es for the 

isobaric co ndition o f 101 ·3 kPa are presented in Table VI. 

The equat ion of vapour- liqu id equilibrium in a bina ry sys lem ca n be written 

in t he form 

2 

YiP = I'iXi P~ ex p {[(B ii - Vi) (r; - p) - P(2 L YjB ij - Bii - B)]/RT} (3) 
j = I 

TABLE II 

Saturated va pour pressures of n-buty l alcohol 

I, OC P OXI" kPa De,'''. k Pa Per cent 

-------------.--.---~ ---- -- - -- .-- .. -,. __ .--- ------.- .. -~---.-

67-695 12'055 - - 0,031 -- 0-25 

76' 730 18-846 - O'OIS - 0-10 
80-300 22-303 -- 0,022 - 0, 10 

83-980 21;-320 0 '059 0· 22 
89·040 33 '007 0·009 0-03 

90· 400 34'950 0-069 0-20 

93·020 39' 158 0·000 0·00 
96·720 45' 668 0-016 0'04 
98·830 49·857 -- 0,068 - 0-1 4 

100-3 10 52·790 0-054 0·10 

102' 310 57·224 - 0,007 - 0,01 

104·460 62-229 0-012 0·02 
106-210 66'646 - 0,053 - 0'08 

109·285 74· 934 - 0-095 - 0-13 

110·750 79·109 - 0,061 - 0,08 

112-380 83·970 - 0,0 13 - 0 ,02 

113·905 88-801 - 0,030 - 0'03 
115 ·740 94·849 0·008 0·01 

11 6-685 98-078 0'042 0-04 

11 7·240 99'958 0· 120 0·12 

Standard deviation 0·055 

a Dev = P
cxp 

- P eale; Antoine vapour pressure constan ts: A = 6'52572, B = 1 326 '735, 

C = 175.937. 
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which is derived for the standard state of pure component at temperature T and 

pressure P of the system , assuming pressure independent pure component liquid 

m o lar vo lumes Vi and the va li d ity of the vo lume exp li cit virial expansion truncated 

aft er t he secon d term for the vapour ph ase_ In Eq _ (3), 'Y i is the act ivi ty coefficient , 

X i and J"i are the mo le fracti ons of the liquid and vapour phase, respectively, Bi i 
a nd p~ are the second viria l coefficien t and sat urated vapour pressure of p ure i-th 

TAlH._E III 

Iso therma l vap () ur- liquid equ il ibrium data in the tet rach lo romctha ne(I ) -n-b uty l a lcoh c l(2) 
sy~tcm at 65°C and their comparison with ca lc ul atcd va lues 

Experimenta l Ca lcu lated deviati o nsa 

y P, kPu ""x ""y ""P, kPa ""T, K 

0-0130 0 -1 741 12-93 - 0 -0025 0 -0002 0 -46 0- 00 
0-0580 0-4895 20-35 - 0-0038 O-OClO7 1-12 0 -00 

0- 1006 0-6385 26 -7 1 - 0-0043 0-00 15 0-88 0-00 
0-1770 0-7626 36-48 - 0 -0020 O-COI7 0-25 0-00 

0-2390 0-8084 42-9 1 0-0007 - 0 -CO I2 - 0-03 OCO 
0-2970 0 -8396 47- 98 - 0-0002 0-COC6 - 0- 18 0 00 
0-342{) 0-8551 51-38 - {) -OOO I 0-0005 0-00 0-00 

0-4065 0-8774 55 -08 - 0 -0012 0 -C056 - 0 -15 0-00 

0-4470 0-8825 57- 13 -- O-()004 O-C023 - 0-09 O-DO 
0-4672 0-887 5 58-II -- 0-Oe06 (l- C033 - 0- 06 0-00 

0-5085 0 -8943 57-90 - O-OCO I O-Cr,27 - 2-04 0-00 

0- 5330 0 -8976 61-0 1 - 0-C003 O CO l9 0-06 0-00 

0-6 100 0-9076 63 -47 O-COOO 0-000 1 - 0-27 0- 00 

0-6632 0-9145 65- 15 O-COOO - O- C002 - 0-2 1 0 -00 

0-782 1 0-93 10 67-86 - 0-0003 0-0026 - 0-08 0 -00 

0-8154 0-9343 69-00 - 0-0003 0-0024 0-56 0- 00 

0-8345 0-9360 69-06 - 0-0002 0- 00 19 0-37 0-00 

0-8875 0-9490 70-1 1 - 0 -0014 0 -0072 0-72 0-00 

I 

I 

1 

1 

I 

I 

1 

1 

I 0 -9293 0-9555 70-65 - 0-00 12 0-0034 0-75 0-00 

0-9603 0 -9667 70- 86 - 0-0007 0-00 11 0- 68 0-00 I 
0-9906 0 -9906 70-65 - 0-CC08 ~-~~ ____ ~_2 _ _ ~ _ ___ 1 

Mean absolute O-COIO 0-0020 0-45 O-CO 
1 Root mean sq uare (l-C(l15 0-C027 065 (l- CO 

Standard 0-00 17 0-C030 0-73 0-00 
I 

a Constants of the Red lich- Kister 5th order eqUatiol~ : Al = 1-2653, A z = OA I92, A3 = 0- 1 55 ~, 1 
A4 = 0-3163; virial coefficients: BII = - I 180-4 ml / mol, B22 = - 2740-7 ml / mol , BI2 """' I 
= - 922-2 1111/ mol; liquid mola r volumes: VI = 102- 1 m l/ mol, Ji2 = 96-6 ml / mol. 
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Liqu id-Vapo ur Eq uil ibrium 2883 

component, respectively , Bij is the second cross virial coefficient and R the gas COI1-

stant. The second virial coefficient s required for calculati ons were estimated by the 

TABLE IV 

/;'othcrmal vapour- liquid equilibrium data in thc tet raeil lo rt'rnctha nce 1)- n-buty I a lco I1 01(2) 
,ystCI11 at 73°C and their cornparison with calcu lated values 
-----~---~--.---.------.-

Experi mCl1ta I Calc ulat ed dcviati on," 

v P, kPa ~x ~_l- ~f> , kPOl ~T. K 
---~----.-~ ------. -,- . _. 

(Hl043 0-0420 16· 14 - O'O()OI O·()()()O 0-1') 0-00 
0-01 16 0 -1230 18- 84 - 0,0020 (H1OO2 1-15 O-()O 

0 ·0260 o-nso 1'),72 -- 0-0011 O'()O02 · 0-11 O-CO 
0'0376 0-3201 23-45 - 0-0034 ()-()(J()4 1·27 o-()() 

0 -0976 0 -5535 34-')8 CH)036 - (HJOI') 2% _. ()-Ol 

0 '11 70 0'62W 38-83 -- 0-0026 (H)OO5 1·')2 0·00 
0' 1741 0-7290 47-95 - 0-0036 (H1026 ()-6 1 (JOO 

0 -2233 0 ·7803 54-93 -- 0-0035 ()-OO44 0 -03 0-00 
0 -289 1 0 -8206 61'37 - ()-COl7 0-004 8 -- 1 44 0·01 
0·2986 (H136 62·18 (H1027 ·_· 0-0046 1-10 O-()O 

0-3356 0 'S2% 6(-,. 32 0'0017 - 0-0041 072 0-00 

03390 (}8 330 1i6-49 0-001 I -- O-O()22 -- ()'91 (J·CO 
0 -3950 ()-8570 nil - 0'()()09 O'()O43 -- 0-80 0 -00 
0 -4340 0·81i40 74-04 -· 0-000 3 O-C020 - 0-39 0-00 

0·4470 O-S706 74-61l - O-OUI I O'()O56 0-56 oon 
0 -5 120 O'S842 7S-0S -- 0-0010 (H1065 ·- 0 -65 O-CO 
0 -5391i 0·8810 79·05 0-0004 - (l.()() I 3 - 0-94 0 -00 
0 -60f,5 O·892f, 82-47 0-0001 - O-COOf, - - ()-39 ouo 
0-6740 0 -9021i 84 -72 O-()OOI - 0,0004 - 0'53 a-co 
0 -7184 0'9093 81i -57 OOCOO 0·0003 00 1 0 -00 

0-7840 0-9176 88- 14 0-0000 0-0001 0-02 o-co 
0 -84 15 0 -9260 89-37 - 0-0001 0·0004 0- 16 0·00 

0-9010 0-94 10 90'f,8 - 0-0009 0'()033 0-47 o-co 
0 ·93W 0·9506 9 1- 21 -- 0'O()()5 0 -0010 0·52 000 
0·9635 O-9li5 I 91 -41 - 0-COC4 0-C005 0-53 oeo 
0-9921 0 -9875 90 88 O-COl2 - 0001 I 0'23 (}Co 

'- '~ .. ~~-------" ---.-•. --.~~~~---.---.-- .. -----------~-----.----

Mean absolute 0'00 13 0'C020 0 ·72 0·00 

Root mean square 0 -0018 0 -0028 0 -97 0-00 

Standard 0-0019 0'0031 1'05 0-00 

a Constants of the Redlich-Kiste r 5th order equation: Al = 1-2343. A 2 = 0'4442. A 3 = 0-0754, 
,.14 = 0'3010; virial coeficients: Bll = - I 107- 6 ml/mol. BZ2 = - 2306-4 ml /mol, B12 = 

= -869,7 ml /rnol ; liquid molar volumes: V1 = lO3·1 ml / mol. V2 97-5 ml/moL 
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2884 Linck: 

method of Hayden and O 'Connell 10, and are given at the bottom of Tables III - V. 
For isobaric data, the temperature dependence in the form 

(4) 

was used in Table VI, where "I' "2 are adjustable parameters, BOlli is in ml/mol and T 
in K. The liquid molarvolumes (den sities) of pure component s were found for several 
temperatures in the literatureS, and their temperature dependence was calculated 
from the relation 

(5) 

where K I and K2 are adjustable parameters and Vi is in ml/mo l. 
The experimental data were fitted to the following correlation relations8

: Redlich
- Kister equation of the 3rd, 4th and 5th order, van Laar- Null equation, the Wilson 
equation and the Renon- Prausnitz (NRTL) equation. As a results of computation s, 
the 5th order Redlich-Ki ster equation 

log Yl = x~[AI + A 2(3x 1 - X2) + A3(XI - X2) (5xI - X2) + 
+ A4(XI - X2)2 (7xI - x 2)J, (6a) 

logY2 = X;[AI + A 2(x l - 3X2) + Aixi - X2)(X1 - 5x2) + 
+ A4(XI - X2)2 (XI - 7X2)J , (6b) 

(AI' A 2, A 3, A4 are adjustable constants) was used to repre ~e nt the composition 
dependence of liquid-phase activity coefficients in Tables III - VI. Despite only two 
constants the Wilson equation gives practically the same deviations as Eq. (6) but , 
unfortunately, the regression failed in some cases. 

The parameters of the correlation relations were evaluated using the maximum 
likelihood method . The minimized objective function has the form 

(7) 

where 12 denotes the l2-th experimental point, N is the total number of experimental 
points, (12 are estimated variances of respective variables and the superscripts e 
and t denote the experimental and "true" values, respectively, of the variable cor· 
responding to the given experimental point. The estimated uncertainties in measured 
quantities are as follows: llx = lly = 0'002, !J.P = 1·0 kPa, llP = 0·03 K. The 
simplex method by NeIder and Mead ll was used to minimize the objective fUll C

tion (7). 
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Liquid- Vapour Equilibrium 2885 

As it can be seen fr o l11 Ta bl es IlI - VI, the sys tem tctrachl o romctha ne- n-butyl a lco

hol exhibits positi ve deviations fr o m id ea l behavio ur of the liq uid phase with a mini

mum-bo iling azeo trope. At normal a tm os pheric pressure (101'325 kPa), the co

ordinates of the azco tro pic point estimated from o ur d ata a rc 95 ·6 11101/,. te trachloro

methane and 76-4°C which is in reasonable agreement with two lit erature valu es re

ported by Her~ le/ 2, viz. , 95·0 and 95·1 m o l% tetrachloro)11cthanc and 76·55°C. 

TABLE V 

Isotherma l vapour- liquid eq uilib rium data in the tctrac hl o romethanc{ I )- n-butyl a lcoho l(2) 
system a t 80°C and their comparison with calcul a tcd va lucs 

--.----~.----- -- -- . _.-----_ .. _-----
Experimenta l Calcu lat cd dcviati o J1 3u 

-- - -.. _------
)' P. kPa ~x ~y ~P, kPa ~T,K 

- - --- -- --,_._--- -- .. --~-- ... _-----

0·0304 0-3083 31'17 - ()-00 37 0·0005 0'35 0·00 
0·0594 0-4470 37·52 - 0'0021 0'0005 - 0,07 0 ·00 
0·1036 0·5853 47'62 - O'OOD 0·0016 - 0 ' 31 0'00 
0'1410 0'6471 54·49 0'()O04 O'OOCO - 0'33 0·00 
0·2201 0·7273 66·67 CH105 1 - 0 ,0053 - 1·00 0·00 
0·2403 0·7520 71·40 O·()OOO 0·0000 0'03 0·00 
0·2733 ()- 77S6 75·84 - 0,0023 0'0042 - 0,22 0·00 

0'3260 0·8031 82· 40 - 0 ,00 14 0·0029 0·27 0·00 

0'3652 0· 8206 87· 11 - 0,0020 00044 0·89 0·00 

0·4895 0·8500 97'13 0·0006 - 0,0030 0·67 0·00 

0·5853 0· 8740 102'38 0·0001 - 0,0004 - 0,17 0·00 
0·6615 0· 8875 106·08 0·000 1 - 0,0006 - 0,11 0·00 

0·7240 0·9010 108·93 - 0,0005 0 ·0032 ()·48 0'00 
0·7820 0·9093 110· 78 - 0 ,0005 0'0032 0 ·76 0·00 

0·8154 0·9130 111·88 - 0,0004 0'0019 1·11 0·00 

0·8535 0·9175 112·67 0·0000 - 0'0002 1'13 0 ·00 

0· 8842 0·9260 111·80 - 0,0003 0·0013 - 0,29 0'00 

0·9176 0·939 1 112·67 - 0,00 14 0 '0034 0'04 O'CO 

0·9540 0·9586 113·22 - 0,0023 0·0033 0'33 0·00 

0·9875 0·9860 11 2'35 - 0,00 12 O'OCJlO 0·00 0'00 

---------~--.- -

Mean absolute 0·0014 0·0021 0·43 0 ·00 

Root mea n square 0·0020 0· 0026 0 ·56 0'00 

Standa rd 0·0022 0'0029 0'63 0'00 

a Constants of the Redlich- Kister 5th order equation: A I = 1'2570, A 2 = 0'3596, A 3 = 0'2323, 
A4 = 0·161O; virial coefficients: Bll = - 1049'8ml/ mol, B22 =- 2005'Oml/ mol , B12 = 
= -827,5 ml / mol; liquid molar vo lumes: VI = 104·0 ml / mol, V2 = 98· 4 ml / mo l. 
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TAIlLE VI 

Isobaric vapour- liquid equi librium data in the tetrachloromethane(l)- n-buty l a lcohol(2) system 
at 101 '3 kPa and their compariso n with calculated values 

-~-.. - . ~~--.-

Experimental Ca lcu lated deviat ions" 

y T,K L\x L\y L\T, K L\ P, kPa 

0 '0101 0·0653 115·55 - 0'000 1 - 0 '0005 0·00 1· 28 
0'0333 0·1 833 112'66 0·0021 - 0,0005 0·00 0 '02 
0·0378 0·2080 111 ·86 0·0017 - 0,0005 0·00 0'30 
0'0696 0'3455 107'32 0·00 17 - 0,0010 0·00 0·95 
0 '0890 0·4100 103 '57 0'0035 - 0,0044 - 0,02 5·94 
0· 1140 0·4880 101 '90 0·00 16 - 0,001 6 - 0,0 1 1-44 
0·1470 0·5655 96·68 0 '0028 - 0,0068 - 0,03 7·64 
0 ' 1970 0'6560 94'72 0'000 1 0·0003 0·00 - 0-47 
0'220 1 0·6880 93-36 - 0'0003 0·0019 0·0 1 - 1,69 
0·2230 0'6935 92·53 - 0,00 11 0·0009 0·00 0 ·1 4 
0·2530 0·7273 90·60 - 0'00 12 0·00 15 0·00 0'00 
0·2765 0·7460 89'40 0 '0003 0·0000 0·00 - 0'31 
0'2940 0·7560 88·80 0'0022 - 0,0023 0·00 - 1, 10 

0' 3325 0·79 10 86·47 - 0'00 11 0·0024 0·00 - 0, 10 

0'3536 0·796 1 86·05 0·00 17 - 0,0024 0·00 - 1,24 

0'3850 0·8 190 85·76 -0'0002 0·0058 0·02 - 4,40 
0·4165 0·8330 83·56 -( ,0008 0'0032 0·00 - 0,64 
0·4200 0·8330 83·77 -( '0003 0·0028 0·01 - 1-60 
0-450 1 0·8415 82·54 C' OGOI - 0,0002 0·00 - 0 '29" 
0' 4775 0·8450 82'06 ( '00 13 - 0,0045 0 '00 -0,80 
0·4826 0·8535 81·59 -C '0004 0'00 14 0·00 0·23 
0·5206 0·8640 80'91 -0'0005 0·0023 0·00 - 0,01 
0·54 15 0·8620 8C ·75 0'0008 - 0,0037 0·00 - 0·59 
0·58 18 0·8756 7~ '7 5 -0'0003 0·0010 0'00 0'66 
0·6 120 0·8740 7<; ·42 0'0007 -0,0055 0·00 0·55 
0 '6206 0,8756 7'; ,26 ( '0007 - 0,0054 - 0,0 1 0·75 
0·6756 0·8840 7E ' 46 ( ,0005 - 0'0057 - 0'01 1·55 
0' 711 3 0·8926 1£ , 19 ( '0002 - 0'0022 -0'01 1'43 
0 ·71 50 0·8955 77'9 1 - 0'000 1 -0'0002 - 0,01 2·22 
0 ·77 70 0·9010 77-30 ( '0005 -0'0044 - 0,01 2'62 
0·7856 0·9010 77-47 0'0007 -C'0055 - 0'01 1·89 
0·8310 0·9120 76'89 0 '0006 -0,0039 - 0,01 2-61 
0·8470 0 '9260 76'92 -0'0017 0·0059 -0,01 2·08 
0'8706 0·9260 76·71 -o·oeol -0'0003 - 0,01 2· 19 
0·8976 0·9425 76·48 -0'0025 0 '0062 - 0,0 1 2·21 
0·9043 0'9425 76·52 -0'00 17 0 '0039 0·00 1·95 
0 '9210 0·9490 76'39 - 0 '00 16 0·0031 - 0,01 1·98 
0·9343 0·9506 76· 42 0'0003 -0'0008 -0 01 1-64 
0·9683 0·9666 76'37 0'0028 - 0 '0040 0·00 1·26 
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Liquid- Vapour Equilibrium 

TABLE VI 

(Continued) 

Mea n absolute 
Root mean squar ~ 

Standard 

(J'00 10 
0·0014 
() '00 14 

Calcula led deviations" 

AT, K t'J.P, kPa 

0·0028 
0·0034 
0·0036 

0·01 
0·01 
0·0 1 

1·5 1 
2·16 
2·28 

2887 

a Constants of the Redlich- Kister 5th o rder equation : A I ,-= 1'2 139, A z = 0'41 68, A) = 0'0779, 
A 4 = - 0'0104; temperature dependen ce of virial coefficients: log ( - B I1 ) = 1·8490 + 41 3'97/T, 
log ( - 8 22 ) = 0·53315 + 977 '67 / T, log ( - 8 12 ) =, 1·8 155 + 389'33/T; tempera ture dependence 
of liquid molar volumes: VI = 70'601 / (1 - 9'1292 . 1O - 4 T), V2 = 71' 942/ (1 - 7'3065. 1O - 4 T). 
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