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A STUDJ OF Tlilll BIJAIY SYSTElfS 

S.ALlCYLIC AC lD-BIPHillYL AID SALICYLIC AClD•DifHEBYLAJHD 

maoomr 10• 

In tm• oov• ot thl iffenlga.tion ot the eolubill., 

equ:Uil:>ri:a 1a binary aia'llllfta, tt •• towtll by Andnn • lohm&D. Ullll 

Johndm (1) ilha'b the •tbo4 am apparatu oOIUROlll7 uae4 tor thla 

type of •rk ._. 1nattl•ieal7 uovate tor thi • at-.,. It •• 

••••Sfd'J' to r....._dga the whole apparou a.ml to oona14er the theory 

underlying tbl •1me4 a• a MUil ot nalvatilig the reaulte eorreotly. 

A dnaile4 'di•uNion 1• g1wn b7 Ailllnn, lohman am Johaltoa 1a 

their atiud7 et PlubilliJr n1at1• ot 1 ... r1e ol'pld.e oompowa. 

'l'he fuillal' •ho4 ot tu:Sag 1d.-.teapera1ntre eurw• •• 

u-4. A tUN01JG111ple -.a ue4 aa the heais M&IUJ"ing 1a.-.N111n'b in-

atea4·141sba uul •l'W1'7 11benoraner, ainoe it baa a -11 heat 

oapaoi'7, a aall lee, am oon4acte aa little beat a-.y trca the 

aol\diloa al 1a peaalble. ~-• a4'1'&11bag• ot the 1dwrmooouple 1a 

that ..ii.r ...... ot aterf.al •7 be ... lfith a 1...,... 8IIOIUd ot 

•t•nal '"8n will be clltter .... • et t.tpen1aule 'througholdl the--••• 
an4 the aea1s •is tn• 'by tlhe tnnaition ot i:M oner lapN ia trau-

fel"l'N .i.,q to \hi tlw.-'4tr • A LN41 and lonhnp type I 

potent1onaewr and ct.....,_ oell wn ..- tor TOltap ••.,....••• 

SiDM in thia exper1-at it waa toad that aal107lio ao14 

baa a teD4.,.,. to ...olatili• wben heated, it •• n.oesaary to anal7ae 

ea.oh 1aaple after the oooliag ourw ha4 ... detend.ned. 



In 1tt1• •wrl7 the aolubUS.tS.•, euteotio tepwaturea 

&lllll eu..tle ooapodtlc:1111 an ••pe.-4 with Yaluoa oa.lou 1 a.te4 tor 

r•rteat eoluid.aa tl'OII '1w ..-,1aton p.ffll by (l4 ); 

4f • z-1 41 w t , I a •B. f (1) :Ti-,- &I' 
'WMN A Mt ii t;be 111.0lonlar heat ot twti• ot ,i. aolw• ai; abaoluw 

~pna.t;ure t, u 1a the cu_.._,, am If t• t.ibll lllOle franlon ot 

the 101..-. 

Thi• ..... •ii!.• •• beea .i .. 4erlw4 • Leebawlur 

(1) a SehNder ( 10.). 1a del'iring •hla ..-.•ioa, tt s.. ••---• that 

tlh.,.. 1a no a•oa1A11ioa or di.....-1 at.toa ot tt. ocaponu• and that th81'11D 

1• no torrat1oa ot a o~ •• eolld aoluliari. lt 1• al•.....,. 
tho ~- 1- ot 14•&1 aol.ut:1CD9 an wlU. Bell atll S..W,.r (6) ahc:8' 

tlMJ ftU.41 _, of Wa nla1al0Mb.ip wt.th a -'\1117 ot 1owr1ng ot thl tree a• 

1Dg polo 1>y tl"l-nl.......,.i..n. 1ty bhe nt.u1nolwa. It 11 aer-ii\ 

tha1a tshJ.a .... '1oa S.1 ... •• ODIMUtlonl Wbln. 4Bf ia oouteJS. liow-

.,..r, u po~ •• llr v.- Bott thldl at ttw •lting poilrls tm 11'.u,14 

•• a gnat.er .-tl• llN.\ tdlan. * aoU4. It w a11N11811 ••• thla 

ditf_..W 1e tail)- •--- .,... ........ .... ,_.. nagea, tlben 

(2) 

.... AH 1• \tlll beati ot f\llloa ai; u, wapen_,., ~uo tbt heat; of f'laaicin 

at the •lt:lng poill'l ot tlM *"'"' ••Pf>Dln:l, AC 11 tlw 41,ffit,.... in tbt 



molecular heat oontenta OS: liquid and solid, and ~T the depression of 

the freezing point due to the addition of tho oooond component. 

It it is asauad that AH 1s constant, the above differential 

equation may be integrated and we gets 

(3) 

where T0 is •lting point of pure su:bstanoe a.nd T the melting point in 

the preaem,e of the second 0C1nponent. 

Thie formula. ia given by Baud am Gq (3) in another form. 

r • - kT loe1e • (4) 

which becomes identical with Equation S it 

I• Rt0 

A 'Uf10110 • 
(6) 

Wuhburn (13) baa teated t;he va.Udi ty of the .f' ormula by atudiee of' 

binary mixtures ot benzene, biphenyl am naphthalene. 

Since the literature presents no data for the heat of fusion ot 

•lieylio a.eid, a oaloulated value -.a ueed (A.Hr• 1510 cal.)•. This 

fl.lue was calculated by Equation 3 by using an observed value of T at N 

mole fraction. The heat of fuaion tor biphenyl 1• 4020 cal. (14) arxl the 

heat ot fuaion for d1phenylamin• is 4263.6 cal. (6). The freezing points 

for the mixtures containing aalioylic acid a.re oaloula.ted, using Equation S, 

and shown in Table a I am II. 

f;quation 3 hall also been deriYed thennodynamioe.lly by Lewis and 

Rar.dall (8). 

• See Appendix I for calculation. 



For a Sill£1• Subatanee 

Tbe fOl"Rl ot the time•t8lllpen.tun curve for the period of 

free&ing of a single pure aibatanoe is given in Fi,:. 1, the dotted part 

representing the ca,e where there is no auporoooling of ti. material. 

The te• ra'ture ot a ma.88 ot a pure liquid, surrounded by a 

shield cooling at a. uniform n.te (RS), falls along AB to C, at which 

cryatalliaa.tion begins to take place. The heat or orystallitation 

raises the temperature to that of the true equilibr1wn between solid and 

l1quidJ and the oul'ff is hori&ontal along DE. When the me.as is completely 

cryata.lliaed at E, the eftecti ff tewperature l'lead 18 relatively large, 

and the mass begins to cool rapidly, until it reaohee the point F, and 

gradually beco111Bs parallel again to RS. 

It is interesting to note here that the degree of purity of the 

,ample can be observed due to the re.ct that the pure component will 

follow the theoretieal cum Ulm&lally closely. In this ca•• the 

diphenylwne and biphe~l treeaing points remained relatively constant 

over an inte"al ot four to five minutes. It the sample contains all 

Sapurit;y, tt. initial temperature of fre•dng will likely be depreseed, 

the temperature tall.a off aa freezing progresses and the concentration 

of the impurity in the eolution inerea.see. White (16) baa given a thorough 

discueeion of thia natter and of ita usofulmisa as a moans of eetimati~ 

the amount or the irapwity-. 
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---------.... £ 

ti,1,e 
Figw• 1.. Ti.M-teaperat\tre ourw for- aingle aub•tanoe. 



Dvr1ng tbt las .,..__. ot tnea1• intenal, thl 

t.empffa.t.ve 11111' h.ll orr _,.. rapidl7, blat thia ia 'bo be attn.but.eel 

1mrt1a.U,7 to aoai-ldofll ocntitioaa. It i• likel.J' that tbO lan 

fl"a01Jion •r.rnalllaag ouu,.ot •t1•l1 netit to the thel'moel••nv a8lll 

111• 8\U"roualiaga tut eMUgb. to maintain the tnae 91utllbl'i• 

._.,.., Koblaa am Johanon (1) abaad that tbl time rat• 

ot heat loH 'by the •1Hlr1a1 in aim.U.ar appan.tu ia pnpol"lional to 

the etfecrilw tempwa.1111"8 Mall, 1n aNOl'lduiN wUm. lowt•'• law, by 

n111.ld.ng obNl"ftt1 ot thD eoollng n.11e ot liquid na.phthalene umer 

ftri<Ma •Ml•• It ••• theret_.. • jsanittabt. to u• this law i.n the 

inw-,,rriation of t1--~nwN ourwa ob•l"Wld in thla tn• of 

&pi,'8.l"atlla. 

r~•• 1aw-.,. be wr1-... 
'II • Kt (8• • -_) 

11MN •• l• ~--N ot ableld, .. 1• the wq-;era\uN of th• melt, 

t 11 'i111111, Ult K • la a conat• tor 1.he panleular ~) ud -.-.rtai. 
U' H u the heal ootdMN:ds of the •lt, ad c ta the aoat eapaol.'1, 

dH • 048 b7 d.efl.nS.1iia 41 al f • Ol' (01 • e._). In thla oa• Wiler 

d.iNuaaioa, 0 GD be oonai4•e4 to be eonat.,. c,rer the ~era.tun 

in1Mtrn.1, and taking tlll lwd eapao1~• r,f thl MU,d to be eq-.1 to tbat 

of the u.1uY1 thereton,, the heat ot •lting ia iadepa--' ot thl 

1:Htmplll"atlllaft. Thereto,-1 • oea _. l ln 1dw plaN ot CK•• the hfid loe• 
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Figure 2. - Time-temperature curve for pure dipheny1,-1mj ne. 



fnla A to B ii 

• A;l a U3 • HA• 1f (i8 • a_)4. 

'!'hi tempera:tNN ot tM ahield 88 a4 the 1Mnapffa.tare ot 

t1ut matffW Iara "" neol"ded au nplu 1ntMlrftla ot f.lfae • ul 

plcnted u ahon tn Flg. lJ 'the UN. umw t.hlt .ourw All.JI npnacmta . 
1shl fategftl, &11111,. tbeNhn, th• koat lo• ot the -.terial. Al•o, 

it1 mat oapaeltr, in eooU.ng 1Yom A to a, 1• proponiaaal to ABu«. 

8" a111d.l&r ......,._ • the heat lon frrfl!ln I 1so F 1• lll'O.POJ"tioml to the 

&Na Btmmn.., .,. egua &Na BFm. oornlfPOll!la to thl hnatl ocq1aci'7• 

and oomw to I.ta laiNJa ••• ot tl"N1illg. 

flwl, it ta poaaU,le to ealoul&w t.be hat oapaolil:, anl 

A.a • --.,le, tt. 4da tor i'tlN dipbnflud.ne an phtiNHI 

u ahon ia Fig. a. The c1a-. ._. abtalaH from thla U'{,erial'lt. 

For a B!e:JZ !9!!!n 
A bhlarJ mtx1mn ooola ahd.larly alo11g Af' (Fig. a) until 

the oompo11811t. .x. begin• (1n ab...,. ot '81d.,.ool1JtC) • Mpan.te at 1, 

._ ,_,. 11 a oll.anp in At1M111c (aloag thlt..,.. H>) but no hort ... 

&cakl pol'tllGD ot the •--• Tia hea1s en tNe nor, oau ... the ate of 

ooolhg ot 1Jha •l• to ohalle• la a per,_.ly detiniw wa7, beoa.u• to 

any ttt11P••WN tiei. f tun ooff8aponda a detldte 001111;.ctaltion ot 

the Neid•l U.qm.4, _.. a definite __. ot the oonponat baa 

017nalliNll aal a 4eftnlte t.8'al ___. of beat h&8 bee •t tne. 'l'!a 

ocapoa1.1'1• ot tM reaidwll U.qu14 &ppNB.Olwl tbat of the eutoatio as 



time 



• 10 • 

tma euteotllo ttllll4tfttl1N 11 ~~roa,ohNi A'b that ~ierat\11'9 the 

liqt,1ld 8'111 l'Naining blllawa u a puN aubataaoe. 

Uowner. in ....--1 uperblen1;ation than 1• waue.llJ' aCf.-

Wll•NMU.ag. WbBa .,,..111aatioa i• imlUNCl, ., c. equtllbn• 

'bn,.._ X ea4 elution t.a eoon. attame4 an4 -~ idl....rt.r • 

rmd th4t bN.• .. , me ra1•• tihe 11era1-ra111ure rapidly to a maximln o. 
MyODd. whiok tta thin tall• ott u before, a atat,e ol equlll'bl'ium 1-ing 

aintalnff. !he edlllpCNd. ,1. of thlt lituW phaa at I) 41. ftera troa that 

of tJhl •1111a1 Nlnloa lq' •• t)'°f'Onlea of X wbleh -· beet 

orynellhedt th.la •" be OOl'l"N'N4. fb9 uau.l •1-Wa ot mald.ng thS.a 

OOff•tdon..,. .- 'ballN "POil aotmd pnnetplea ant e.N uuatutaotory. 

SiJIN thi• --.. la bUN IIJ.lOll ..,••• law, it..- be intorpreted 

wonU11gq. 

Ia PN••llding t.loqg the Ollne t.-oa B • D tme .,,_. pa ... a 

r... •ltaia • o1 tie aSatnwe ot Nlufsloa 'tilth n moU aoU.cl x, again 

ail e1, -1 the Md lo8 1:r 1me oooliag a,...._. la DL, ..,. L l.1 bbl 

molal •• d tuat• - x. In \he 1-d loa\ 1• alao, u w haft NOD, 

pnponloaal tao '- .&fta oon.n,.. Ir, ftfr tM gl"9 at.:Jr;true ot X flllMl Y • 

•o l:Ht • Nal ..-111bl'l• ~. \he .,.._ v•••• t.-- a atate 

of 8flU1U.bri• ail r (80 ) tlal'0'\111' u vauna'bl• ngicm 1io equ1Ubr1• 

ap.1n a'b D (91). 1w tld.• -.11 ,-age OOllpoal.tion tu 91uil1briua. 

OODMDV&1'1oa ot X la p,.....oally a ll•ar hlm1t1on ot 1'ht tffllpfta-..., 

\bat la, thll of -.Uilll,ri• +Jempeft ...... 111 proporti.oNl ton. 

the (-.U) --- of ula ot X wbloh 1'Ma MW •para.W. &nn. th.la 
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J.owrbtg, .,.,., (90 • t 1), la proportional to nL •• theNt'cn • 

1k) tlM ...... OODJL. He .. , by ...,,-1ng alightlly the poin C at whioh 

tu begl• 'lo 017.-llla•• botill thi• area &1l<i ti. maximum u 

p'-""-4 aga.t.Mt; thoN ot clle ar-. rill lt• on a .trughb line J e.m • 
al• it - bf .... tlat; 'bhu U.• mnrapola.W ~o aero area 

ooJ"l"eapealla to a • OJ 1s-.t la• 1itw panleular polatl •• obtaiud t• 

the equilibria tape....._N 80 Nl'ff91,oaU.ag 1ao tahlt knon iattl&l 

ospoa:tton ot th• aolutioa. 

fhia methacl hu been llled. 1a 1me dtttwJl'mination ot tM 

aolubtU-, 41agraa ot a ... ,. of..-- (1) and ita a.eow..,. baa bten 

p....., \)J' Ga1Pari.., WJ.th o.., .-had.a ol a"Mk• 

T• eld.w' M1mod ot tnerpret&'1oa, ..,h ae uod by Bell anti 

lien, (4). la aat; •• ••...,•• Thief ooui4fl'H the Uae DE to be 11mar, 

1:1-n pl'N'IION 1, 'bull to _. AB• thm aewd that thie point of 1n.tel"-

aenion ..,,._._ '- trwaiQC potm ot th.ta eolnion. A.I atlOft 111 

fig. •• With dU"te111a ••c""'• et wdeNoollag ot a aolution, "f'a17l11g 

ftl•• _. ~. Thi• ••hell be.I NO qaentomc1 in ...... ra1 papen 

(1){9)(11). 
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SAl•J.oif CUttVBS 

l'n ............................ 1. e1•.111te---
.... a, Whleh .I ---• nr• ilo .,.,..i1t .. , tor -, glwa 

Hldi-. 1, •tnAtte• tlo 1laJa wo or \hrN ooolln; .w 1111 • .. 

•l•l-. h1oeele1tblg Us at alightl]¥ tin.• 1ieapt,_ ... _ to 

Mtul in ... h .... 11111 III.IUIIII .......... 9l.J U ....... U. aft& 

BCDJL in •----• 1lo pi.ti "119 UM cat• 9l uad ...._ 

pola'tHt to •n .,_ Wbl* --•--• 1ao the 1a"lle ft1- ••• u la ,sa. ,. 
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O.Baf Of IWEfflGAl'IOI 

Tht.1 ..._,, WU mlllariaken in ar4ff 'io 1 ... stlpt;e tho 

.,. ••• u.0,110 ui4-h1phenr1 am •liqU,o ael4-cllphlJ\VlUllne. 

It ._. dell.Nd "tio lmoW whether there i • •• offlftpoud tol'llatlton in 

eithtr ot the 1l1ID .,. • .__., allll it staple aoluti.•• reault, to 

4"•1"11.be ,. ld.ealit;,y ot _,h IOlnioae. 
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£UJ"it1oat1on of Uti.w..Wa 

DlpheJV'l•tne •• 1"ftryetal 11Nd NWn.1 t ta•• tra 9fij; 

eb)yl aloohol. The final pl"tllll.un •lta at n.1• o whioh oonto,_ 

with the aooepW w.lue. 1'htt aalieyU.o aeld wa. c.J"• ,rftlJII trm 
Buar t~ioal Comraa, IUld 41cl a. Nfjtlire turbhlJr puritieatioa, 

harinc a •lting J,Oint ot Ul9.JO c. '.the bipbe1'Yl WU pun.tied b,y 

no178'alliaatloa r,- aleohol ua'bil a mel\ing polnt ot eo.,• c wa1 

t'lnal q obtaiad. 

fhl awan•• u illURraW ta 1'lg. 6 oouJ.n• ot .. 
2 x 18 om tel\ "11- (T) wb1oh eoatatna the ~-JA (u}. Tb.1.1 \a ... 

olo-4 in ail' jaelat't (A) 111bioh 18 al{lftde4 in the oil-bath (o) bl 

t!IU.lt \'\\). 't\'tl 1\•\?\ltl ~- \\) t\\N t'M g\e.u l\\fftt ,~) 

in order to b11p \he oil•b&\h e.\ u. •wa t•pe-n.-.. thr~. ta-

to tlw ten \u'be ('t) 11 pa...i tht \hefllOOOllple elewnl\ {e_) w'bl•h la 

to •• _.. the temper*" ot •• •1•• tho tbe.,.._.1 .. at (81 ) 11 

in tht air jaolln (A). The lea4a of tho ho\ juna1Jion ot two the,mo... 

ooupl8a go tlo tl'Mt........,. 11111:tioh (S) Whleh. ia Swrted to11' the oon-

ftllielW!t ot riiakmg alternate ,..,dtaga awiftly. Tho eold jWtion ot· 

•a.oh ot tho thomooou1>l•• h plaoN 1n the tbenoa bott1• (C) 1n CU'&OUd 

iN, am apt --- " c •• tho• lead• ta.atned dirNtlJ \o the IW#!:&Uve 

l'•olAt ot ti. potent1omner Cr). 
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Roa4lJ,g8 ... , .. at one-Id.mate inteffala until Wiilhlll 

the W.1fC9 ot tbl tne11,g point am thoa '8lcltn a'i one-halt-ainut• 

intenal•• Por -..h a111ple, thN• 81'WII .. •" .... 
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»..'!HOOS OF AJW.,YSB8 

De•ftd.~'1,on ot 8alip:11o Ael4 

The IICl'llple oo.Dtaabdng uf.cl •• tint d.iuolwd 

in nll,yl aloohol -. then ttw ctropa t>,pel bl• in41oat;or wre 

M4M. The aupllt wu -tstt;....._ to a bluiah gnea "•• point•, 

ua1zg I/lo laOB. f!d.• gaw the en• ot •11.,.11• a.aid 

(1 • 1/1.0 BaOH • .oll808 , ...... •U.e:,-U.e u14). 

Dfterm.a, ~on of Dil!'!![l•hw 

In tlhla anhod, tht 'etal nitrogen (2) 11U cletendJMNI. and. 

thin the ,., ... ot dipt.n.,lalue oaleulawd. n.nt, the NJ11Pl• wu 

•igbed an4 •ranatened tio • KjMahl tlaak. so eo ot yo.,, ooatain-

12111 g. ot •11oylle aoi.4 wre 114614 Ul4 ..,_n unbil thoroughly 

aia4 and &11-4 'bo nad, ahald.ng tnquezmq, tor at leaat IO 

Id.nut.a or until ecapleM aoln neulted. 6 g. ot .. a2o1 wn adctH 

and. -the 101n heaW tor a 1d:m&••• 1-t ... then oooW, 10 g. x,ao, 
add.e4, and. heated ff17 geatq Ulltll toalng oeaae4. the heat•• in• 

oreaaM unbil the ut.4 boll• bl'laklJ' amt digeetN tor a time after 

1'he ad.smg •• oolorbt n N" DH.1'17 •• 

After ooolb.g. it •• 411.W with aboub 200 eo of BzO and 

a litti. ghmlla-4 tine ..._ \o p,ewat; 'baplng. httiolffl •os. 
aolutton-.. a44N to Mk• tl>At naotion atroagly alk&lt•, pouring it 
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dawn.•• at.de ot uhe tJ.aek ao that 11l dl4 not llllb ail OD4II wS:th thl 

aoY aolaioa. tblt t1uk .. tlo 1:be oondeaar l,y ... ot 

a kjel.4e.hl oonnening l>lalb, taking ..,.. ilbl' tdllt talp t.lllt oomen•r 
enenhd llelow the aud'aN ot the ebUIIIIU'd ut.4 ln ilhe .....s.w,, tbt 

oontimte .......... Nklag &di dlnllle4 uatll all .... Pfl••· 
__. inio a .......... qwmtltr ot tM ....._,,. a.old. ?ht.a •• ,.._ 

tttraW wttb ... &llll allcali aol•ton. u•t.ng 1111n.,1 n4 .. ln&loaw. 

1 •• ot n•aNl I/J,o m1 •ln l• ...-1w.Jam to .011111 p.a. e1 

dlphln9'lam. i,·,_ tht.a, , .. .,. .... - ui. t,,anJ.oa ot tJ)w aurpl• 

11117 'btt e&at.ly MJll\ll.a'84• 
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!1w dda. 'bG1lh oll•l'WCI am oaloulated. Ya1••• tor 

the ...... -.u . .-11. acd.6•blpB1119'l. aat aalioyl1• M1d-

cU.p--,ludne &N shown napaotiwq in fa.bl.ea l am ll. 

fbe tlwom1Ml aolubll11sy eurwa tor au . .,u.o aoid, 

blpbeqyl Nllll 41pbnylal• (li } an vi.-•• 1a Fig. ? • ,1g.. 8 

ad 9 _.. \be ou"'• to~ the upen--•l •l•• et ta.blN I -4 II. 

there la no oapo\1111 ron..,1e in ei taber .----. It S.• 

noted that •• -.,-,..,.i ourw tor tho alioyU.o aoi41-b1vUDfl 

• .-.. tollow4 Wl'V elo•ly to 1me tbeoretlnl °"""• The -.ll• 

oyllo •oi4.,..ipbtnrlm1ne O\U'W d•• an Mt1I aa ldolq u 414 the 

.UoyU.o aeW-biphArl .,.-.. 'iihil• the tbtontt.eal wtecttio 

tDI' lf.l.lia,ylio aotd.-blp•llf'l l• u.1• C ., a JM>le fracnioa ot .921, 

tlle ol>NftN ~1• ._.to•••• Sf.SC' Cai. .901 mole tnntce. 

For the aytltea aaU.eylio aai4-d1phaylam1M ta 62.t• C ai .9"6 mole 

trao'lsion, the obaenN wteot:te waa ta.I° C at .128 mole tn.nim. 
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lfole Fneaing : ointJ hutectio 
Fraotiaa (lt>NfflHI V\i CalOUl&t.eG "\, 

1.000 69.8 69.I 
.S)76 68.8 61.6 s1.s 
.SM 68.2 71.6 
.881 69. '1 15.2 
.748 09., 100.a 67.6 
.041 116.S 11,.2 ti1.4 
.561 124.9 123.2 
.sis 142.1 141.8 
.111 149.8 151.1 

o. 159.2 169.1 

Table II. The Syatem1 S&lloyU.o Ao1d•ll1phenylumine 

i"'1e Freeaing .f'oinb Luteotia 
Fn.nloa Ob•rwclut; Calaule.teel OC 

1.000 sa.1 68.l 
.961 61.6 00.1 46.4 
.aa2 62.6 76.8 48.S 
.868 12.e 79.7 
.rn 93.8 96.8 48.1 
.sea 111.2 11.a.a 
.461 126.? 111.e 
.368 182.6 186.4 
.ssa 186.8 186.6 
.28'7 140.8 lU.8 
.25' 148.2 146.2 .11, l5L.4 1ss.a 
.oirn 157.3 167.8 

I o. 159.2 159.2 
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Figure a.- The System: salicylic Acid-B1phenyl. 
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8UlafARJ A1ID COBelJJ8IOHI 

1. ,,._ a awdt ol ta -,.-. ... 11.,110 •id• 

biphllll'l t.'tt-.. •on.lu4ed tihat '11.eft •• no oompowad tormatiel!l 

la tho .----. th• aoluslon 1• _,,, ••J;r 14•1• badag u 

nteotio t•pen.wn ot o, .e• c at a •1tt tn.ftloa of • 901 tor 

t!e 'blphenJ-1. 

a. TIie ., .... u . .,.u .. -··•U.~1•1• -· 
nudled -4 ne eClllpOUIIII toaw.tioa _. toad \o be pro••• TIit 

.,_. la not, aa 14Ml u the alloylht aolt•bl11bNtJl q.-., 
_. toll_,. the ideal •1ul1oa ftfflt t&trly wll. Tba IIJ'flllM 

hu ,m ~• 1Mllpen.1Mn ol "•'° C o .121 •le t'N.ftlan of 

dlp-.181dnt • 
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1'.lquation s. page s, •• ueed in the calculation of thll molecular 

boat ot fu.eion ot alie,-lio ud.4. 

lot. N • •.tltt!'f • T) 

when ! 0 1• the • ltt.ng point ot h pure aU.oyl1o and T the obller'ftMl 

mlting poi.JrU 1n the p,. .... ot 1-.he NOC>m o°""oant. a S.a the gaa 

OODlrbub u4 N ia mole tnotim ot the aalloylio aeid. From obaerYa'tions 

it waa touald tihat uhe •ltlng point; 1• 1s,.a0 c at• 1101• fN.nion ot 

.Nit tmnA,,e 111batiwbtng the• ftluea in eqUAtion I 

! 0 • 169.a° C • 4U.act l 

1 • 16?.10 C • t10.ao l 

oha»gag i;o tlbl 'baN 10 

1~10 c.aa) • .41 (,aa.a. 4Z0.8) .,a.u 
.WI (i11.l)liio.l) 

A lJr S 7610 ea.le 

Thenfore, thlll •oleoula.r heat of fuaion t'or 1&1i,ylS.c ao1d 1• tound to be 

7570 Ml. tJUI.\ an seerncl 1Mtlting petn. 



Tnt PATA J,"OR 'l'HL ;;m;&Zilltt•A Gr!l.r cmm OF DllHli:MY'.LAkD'i: AS 
l l,OTfE D IN 1'"'W t.»J.E I 

Xi• 9m o C ea o o Thi• 
(11.s.n.) (Miu.) 8m o C 

0 ee.o 16 61-6 
0.1 52.2' 
1 ea.a 16 ao.5 
1.1 60.8 
a 59.7 17 oo.a 
2., 68.9 
a u.1 16 ... , 
3.5 ,.,.! 
' 66.6 19 49.4 
4.,6 46.9 
I 55.G 20 49.4 
5.8 
6 53.1 11 41.9 
e.1 44.a 
'I n ,,.z 
,, .& 41.2 
e 62.0 • ,1.0 
6.6 ,2.0 
9 " 46.4 
9.& 40., 

10 u.s 21 44.I 
10.1 t·• 40 .. , 
11 61.l 24 41.e 
u.s u.o ,a.1 
11 •. , 'I:/ 41..2 u., u.1 89.8 
11 11.1 28 41 .. 6 
us.a sa.1 
14 si.e 3'1.1 

e o C • 
36.8 

:;•1.0 

:n.i 

sa.oo 

se.s 

36.6 

S6.5 

SG;.6 

34.6 

"·" 
M.4-

31.& 

sa.o 
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Al Hi:!n>U III 

'rlnt DATA F'Cli 131 Ili::;\1'-1.0Sii CUHVES OF SALIC•n..:tc 
A.CW• ~l.E Cefll'Aili!lO .114 t:01.B GRACTIO?i 
DIH.lf.'1.TYl.AltINE AS Il,OfTlW UJ FTO'UR!i: 6• 

I11tai: Lou a_ o C 
,,un V\.rM.) 

l 9 161.2 

2 40 UJ0 .. 6 

• 21 uo .. e 
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