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ABsTRAcr 

Excess entha!pies and excess volumes were determined at 298.15 K for: 
~~e~oxyme~~e~h~~e, diethoxymethane + heptane, I Jdimethoxy- 
ethane-ihepbne, IJaiethoxyethane; heptane, 2,24methoxypropane+ hcp- 
tane and l,l-d.iethoxypropane-J-heptane 

INlRODUCIlOK 

This paper reports part of a generaJ programme on measurements of excess 
votumes v”, excess entJraJpics Hf: for solutions of acetaJs’-* with diffen=nt non- 
pohr or polar solvents_ 

Since no thermodynamic measurements 
heptane we have chosen in a ftrs step to 
volumes of mixing of these binary systems- 

exist for mixture of a&aJs witJ3 
measure the enthalpies and the 

The excess enthaJpies were measured with an isothermaf ffow micro&or- 
imeter Picker @%aram France). Details of the apparatus and procedure have been 
descriibed ear%?‘. To check the performance of the caJorimeter the heat of mix- 
ing of some binary standard systems was studied at 298.15 IL The systems used 
were: cycJohexa.ne-J-hexane, carbon tetrachJoride+be and benzene+cycIo- 
hexane crabre 11, 

Excess voJur.nes, *, were CalcuJated from densities of mixtures for the 
entire range of composition. The densities were determined by means of an au- 
tomatic digitaJ densitometer Anton Parr- The operation of the densitemeter has 
been descrJ%ed previousIy9*10. Before each m mment the densitometer was Cal- 
~&rated with some mfance sample. The densities of pure components agreed in 
a number of cases with the Jiteratum values to better than 5 l lO_*g cm-.3_ 
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~~~W=testedby nreasuring the standard system: cyciohex- 
ane+benzene at 298.15 JL The values of VE OrabIe 2) agree reasonably well with 
the results reported in the lleceDt work@_“, - 
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The main impurities in axmnercid acetab (Fluka) are alcohols, we have pu- 
rifii them by fmional distilktion over sodium. The other compounds hexane, 
heptane, cydohexane and be-e (Merck spectrophotometric quality) have been 
purif& chemically then fra&ionated twice-. 

Gas c~~~phy showed that all material was at feast 99.5 moles per 
cent pure. 

RESULTS AND Dl!jCUSSION 

When the composition range studied was sufficientfy large the measure- 
ments were fitted by a least square method in the equation . 

aa 

x” = x,(1 -x1) 2 Ai(l ---2x,)‘” ‘ 
i=1 

(the quantity &ted was P/xl (i-x3 not X9 
Where xz represeants the mole fkactiin of the fvst named compound in the tables 
and XE is p/(J mol-‘1 or ~/(IW9 m3 mol-‘)_ 
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The t m u n e ~  A, a n a t ~  standmd a e ~ u ~ n  o ~  by: ~ . 
. - . . - 

xz, t . ~ " " u  ~ ~ ~  - ,"i" .... " . . . . . . . .  

w h e r e  m numtx:s" o f  m e a s u r e m e n t s ,  n = n u m b e r  o f  par~metem:in eqn ( 1 ) a r e  
given M Table 7_ Genemlly i t  was found that three parameters were sufficient 

w i t h  t h e  e s t i m a t e d  ~ o f  t h e  t w o  appara tus .  
We shall not  try to give a d e t a ~  i n ~ n  of  these results until .we 

have  comple ted  t h e  s t u d y  o f  binary m" _,x._ , , e s  o f  acetals w i th  polar so lvents .  T h e  
expegitnental values of g E and HE are given in Tables-3 and 4. 

TABLE 3 

l ~  VOI.U]C~-q l/E OF AC~'TAL~ ( I ) + ~ A h ' E  (,2) AT 298.15 K 
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TABLE 3 (iwIti&) 
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The excess thermodynamic propert& are iarge and positive and almost 
symmetrid about Xj = I -xl. nie effect of mokukr size on the excess pmper- 
tiesofmixing~ybejud~fromT~I~3and4,XEdecreaSeS asthemolar 
voIume of the acetal ink. Isomeric acetals with similar m&r vohunes c.a 
d~~o~~ and 2~~~~0~~ have ~I~Qc% identka# heats and exe 
cess volllmes of mixing_ 

The euthaIpies of mixing of the l&diethoxyetbane-+heg&ne system has 
not yet been studied but the vaiues can be evahzated by the generalized form 
of Iattice theory of mixtu~ deveroped by Kehiaian et aLt5. For xt = I--XX Hs 
= 510 J mol- l. The vaks of the system ~rn~o~~~~~~ was 
used to establish a cons&tent value of an interchzmge enthalpy hz of the oxygen 
metal with aiiphatic segments. The in@change eutbalpy obtaiked in this way 
(hz = 607Of250 J mol-I) is CoIlsistent with the parameters xqom~$ ECXSII~I~ for 
exampIe: 

ali&ati&th& h> = 995OskSO J mol-’ 
aliphatic/amkP 
alipba&M 

h: = 150621700Jmor’ 
tnMkane*’ h; = 564&272 J moi-’ 

-AqsteWkstudywillbepresentedwheuth~ expe&Ental work has ken kI& 
I- 
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