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" Comparatively @é@kﬁﬁg ternary liguid systoms have

been incompletely investigated experimentslly. ot only
doee this contrest with the megs of %mﬁam&ﬁim waii&‘&f&
on binery systems, but it alwo revesls
experimontsd behind thet
For t&e- ternary %3%% of the thre
bensene: alsohol and gsrbon %&%rmh{;i;rié&, this is sharply
While the donstituent |
repeatedly and variously ir -!;;ﬁ%ﬁg&%%ﬁs the ternary has
puly onoe mt@m in%mi;“&g studied. ,

P B ﬁg wakerats® detbermingd by & 4y

s a’%@i@m Eaﬁ o

retioel mywm of & ";'_;‘;-
& OoREDn wﬁawmwsp

in evidence.

tenperature-doncentration (P+X) relations. Tigure 1
is a tﬁim& vapsr pressure surface of terusyy Liguid ot
‘ wmmﬁuw triangle im&i@aﬂ% %;
pressure on the isobars. Similarly Figure 3 is the boiling
‘fase of ternary liguid st cunstant pressure; ¥ g
its projestion, mumbers in the iv '{j"‘%giﬁ givmg i:m
temperature of the isothersw.
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0" the rether complete Pel-X
vy iiguid mixtures.

He poluts out, however, that
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ey a eg m%maa is &ﬁmaat% iquide
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‘historically; reviewing the results obtained by diﬁ?mmnt
riety of distillation methode. ran

workers tzsizzg 8 v

ugh & mma of %im same substanses until e :{;;_;:{ lum

wag reached.

ﬁmmmw agwawm from which wm:;f,x

-;;;;s:a%_ii.;;f@% ﬁi&a am@ iw w used bels
herd® (Flouve ﬁ}s sk . _
gﬁmﬂw&ﬁﬁg pE ﬁf%iéy mﬁm mnéamm ifm l raine
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tuvolved in £ inding the somposition of thess samples is,
properly ﬁs?%kiaﬁg the gore of this work. Such a
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| Gurtis and Titusd studying the ternary aysten
earbon tetrachloride~alookol~water, deteymined densities
and yefrsctive indices 'i%%'g}' at 39.4% ‘Thelr refrastive

pw&nala the X ~ eurys of this study in

-.,,-.;.»-‘_;-'f‘zm»gam found densition

is indlees (Hp) a% 26%. The 8 not

elain wﬁm than 1.0 percent precision
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Hubbsrdte® pesults fox densitiss and %*%ﬁméé‘éiw
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ore quoted in the Internstional Critisal Tebles

% iucinding this
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In preliminsry works; moterfiels at hand required
M&%mﬁﬁ%& puzitication. %The following gives fﬁﬁ

mzawaﬁ In this ﬂw&ys hwav@m Wﬁ“’iﬁ-

sllowed ﬁxy ﬁiex .
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Ly accepted.
%&%}3@% I rovenls the differences in fhe properties of

Osburne, HoKelvey and Bearce”® fs genorsl)

materials used by verlous workers. I% alse will explain

hy the binary systems had to be repested for the
materials available. |
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neoked, gﬁaaﬁw%@weﬁm flasks. Bash flask wee paired
with & counterpoise which was treated identioally in all

flask am‘i %ﬁ%ﬁzﬁﬁ were left

ﬁ?ﬁmﬁiﬁﬁ% The stoppe
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WHS *e?mz &%%ﬁm a2t the same time from any ons wis
%ﬁgﬁai
:rigﬁwa W& weusl.

Lidy 140 thres are auffiotent in
this study. 1gure may e é&mﬁi‘ﬁi for the
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3 ‘_;\.";%mmww« In any sase compositisn figures
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tonater pave th value of the angle of
‘:i:‘wmg & vapishility of xi-é%m
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TABLE 4 {b)
Derived iﬁf}ééﬁ%i’ty Dats
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TABLE 5 (a)
Derived Isofraet Dat
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biaﬁry g-‘j,t-—ifiﬁm %@x@iﬂm&w&a for s

%a%&atm@ his vapor pressure data. It consiste ﬁ-}'f:“ 25

ape Tows treeting the %i&a&g B8 one
%@m@@aﬁmg it i possivle %o nlot any rty sgnrinat
couposition on a %@-ﬁ%’.&@;m@w M

et mm.a ﬁﬁ -
Here %awmf mimww wOLE rmﬁ% W of %m@,ﬁw of

ﬁwﬁa Toshol &

r%@‘#ﬁ%ﬁﬁ percentage of bengens in the binary bessens

| - slosholy To eath of these caxbo

added éiﬁ?ﬁuﬁ :ﬁg@ .

it carbon fetradhloride |
{in Flgwe 13, 10

m@ﬁ%& 13 snd 14 are analogous, by
is in the initlal binary with alcoluls
faoilitate rending, each cupve hae the $ndicated senle
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moved vertieslly by & multiple of L0100 sﬁaﬁéiﬁg units »
all pointe at 100 percent ave fdentieal with $he density

wed on g@iﬁw %ﬁa%gﬁ from
mm;s :fsﬁs, from the base

, , %m m&@
are lines of vonsiont refrsctive indei, lsefrouts (vern
by Bowen®5). Forisowtals cuttisg the reetanguler |
smperinentel curves in Piguve 11-14 zave suhe ot
composition data eorresponding to covstant densitles
(Teble 4) and refractive indioes {zable B). Any sequente
obtained for & senstant density from Figures 11 snd
gave an fsodensity Iine in 2?& wee 1By any sequence obtatned
from Figures 12 and 14 for & constent vefeagtive index
gtve an isofract in Figure 18, '

PR



Haoh of ﬁw wmﬁmﬁ&l curves in Figures 1leld
- hsd two components in & fixed welght m@;ﬁm These

ized ratios of domposi
:ﬁam@w iines ari@%mﬁﬂg from the . benzens and a’
totra 'S.wiéa %}f’;;_ﬁ;‘im in i?igm &5* Baturally am
derived date must fall on these liness Indeed, the
guiay mmm fon mag@m ia
are drawn in firet.

drawing up of the %mi,‘y}
gﬁ*ﬁmﬁy simplified M’ ﬂmﬁm iim&a

e angle of i;xa*&fi;im% s;w s;ﬁ *% two mﬁﬁ of
 iso=lines wverages sbouy 60 degress. Had this sngle
0 gt pop mendse pregision of
| -a%&:mia mﬁxﬁ hm boen possible. Had this angle

have & refractive index and a

denaity syzﬁmg on the disgram botw

isodengity lines. These known properties, lying on inters

polated
the composition of unknown nixtuve.

Lines, will “interseet” at & unique point giving
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Although no more than 0,3 peroent sssurady will
be claimed, the snalysis is usually betier toats 6o

percent of the wmz for eaoh of the mmﬁm‘fm The

. were meﬁ o test %ﬁ@ ﬁ&%?._.jmg of Tigure 18,
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It should be noted that whes
Mines and the fsofrects ave olose together
‘will probebly be mosk accurete. In general, however,

¢ {be isodensity
the analysis

where the fsodensity Lines ave widely spveed, the
isofracte or

aloohsl corner is the least covered, and therefore ¥he
Least acourate. Analyses thore will be desidedly

| sltered by ervors of «00010 for elther jroperty.

iher, and viss verss.

¢ elose toge!

~;gag%$$a$9 or "stosk® materiale %ﬁ iﬁﬁﬁﬁtxﬁ deserves
brief disgusslon. Table Y fﬁiﬁﬁf&ﬁ$$ lists the
properties of commevoisi m@ma with theix
deviation from the purs uaterie

the welight given esch sompanent wus taken fyom the
dedused from the untorrested proporiies.

grude analysis



ties of Commercial Makerisls

145048 464 19.3 38,3

The meximum srrer fn the shove anslysis was 0.7 pevesnt.

Aoy error will nsturelly depend on tHe pur

hat the sbove materisls

srem wes vot made, 1% is probable ¢

ternary mistures could be analysed to well within 2.0
pergent. This is fair scourecy end industrial applisation

is &t least practicable.

rity of the starting
rough survey of every veglon of the




‘yolume, 2B

“4n ideal solution obeys Reoult's lew at all

temperatures and préBoUrEn sees.se» the formation of sueh
8 solution will teke pleve from its gomponent Ligqulde
without any heat of miming snd without sny ghiange in

It 48 not proposed to digress st this point tos
’Kii the iceslity of these solutions, ',ﬁifgyﬁﬁgh
perimental aurves (Pigures 1ix14) tiwow no ug% on
thin %ﬂ%ﬁ?i@ﬁ¢ ﬁl&baiﬁfaS;Tgﬁwﬁﬁﬁs@-a;ﬁﬁ«%ﬁ

Such sulovletions have already been made for the bi
systoms by Hubbard®, Bavbeudy’®, and Hildebrane®
mention only & feow. Alsos figures for

- pressures and temperature changes on nixing are at Least

equally importent in s disoussion of non-idealitys

fore, only the binsry ales :

tornary wirs chosen for & fevw a&am&aﬁz@m and atory

rmwm ¥
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- perdents Of the trus Mﬁaxg %ﬁi@w %ﬁw gﬁiwmiwi;éf

kgmg binery mﬁm bo @mm&% o8 non~idesls

¥plar volumes plotted sgainet mole pergent

pragtically straight lines for both binaey snd *Ewmmm

These curves are omitted. Similarly the speeific volu

,’;,xf%;~.,,'m a& 8 am%maﬁ%a in

on % frachl |
okums %‘e%ﬁ‘b’ Qa2 3?%3&’%%%3 %ﬁ elesrly appares
y © calonlated the doviations in benzenewale
finding & ohenge of m% porgent. In the bHengengecarbeg

tetrashloride Misbard®t found o chan

tetrachloride has %ﬁ et aproed Jo speelfie volume

| perhaps the brdey of

temparature oould have 4 :i'-m%f'ifﬁ;

Ihe wolune @Mﬁﬁ% in the bivary "_',‘:“'miﬁw% here
jmply monideslity. This sooflicts with the Linesr neture
the refraativity curves but wsloulations do vevesl s

wepat ive éwi‘?l fion in the r&waﬁﬂﬁ% af less than 0L
percent. Taken ulone these fosts ave intonclusive; but
hen the positive &apm%k:m feom Ras fff?%“ﬁ inw ﬁfmaﬁ ’ﬁg

The linesy “speeifie” curves for the ternary imply
raphical

ideslity. Agsin, caleulations show that the g




method condesly a positive deviation in the apeeifie
volume and & negative deviation in the spenifis
refractivity, both less than 0.0L peveent. Sinde the

liniting binary systems show opposite wolume changes this

intermediate ternary eould conceivably be ideal. The
iagk of sgourste tﬁmﬁw dats on both partiel pressures
on mizing rule out ﬁmwﬂﬁﬁf

and i‘@%ﬁﬁ?&tw&

gonolusions, QEMM 3& singe the waximnm is

Sghrainemslera® vopor surfaos |

moat m&%&m@@
Eéﬁ&"&iﬁi

iam Lewis and Ra

the mmﬁim éiwﬁasmm fthi
the aiggs if faance of the &@#iﬁﬁi@ma waspurably e il as
-~ they seen, and their yeletion to the ideslity of %«m

syatem, gennot be ompletely evaluated.
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