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In previous commmlications1’2, 
exQEsGi%~fiee~ergi~Of 

we reported the excess volumes of mixing and 
mixingof tbemixtn.sof l,I&dibrom&hane+be&ene, + 

cycIohexane, +-carbon tetrachloride &d +l&dioxane~ In the pres&t paper, we 
q&t excSs enthaipies m easuremcnts fcr these systems at 25°C with the aim to 
examine the cell model theory3 of Pligdgine. and’ Flory’s theory* for mixtures in 
which one of the components is slightly p&G. The resuIts have’also been examined 
for moIqmlar interactions in 1,2slibromoethake+C6H6 and +dioxane~mixtmes_ 

The k were purified and their purity checked as reported earlie?‘_ 
Excess enthalpies were measured in a previously dscribed* calorimeter_ the working 
of which was checked by measuring the excess enthalpies of mixing of carbon tetra- 
chloridetbenzene at 25°C. The temperature of the water-bath in which &e measure- 
ments were made w controlled better than _CO_oOI “C_ 

l3e excess entbi3lpies of diffeznt mole fisctionz.of &es&ystems at 25°C are 
given 3 Table 1 and were fitted $0 the express&: 

HE 
- = h,+h,(x, --xd+h,(x; -xz)f-f-h3(x1-&)~ w 
x,x2 

. . : _ ,. . . 

wht& hot h, ) h2 and h3 are ,the amstants and xi and x2 are the mole f&c&&s of 
Components I and 2 in the mixture- These ccmstants were evaluated by fitting the 
-mental yalues of HE to cqn (I) by the method of least squars- The values 
+tai@ along with the &andard deviations are given in: Table Z _ : -_ . 
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TABLE 1 

ENlXiALPIES OF MIXING HE AT MOLE FRACIIONS xl OF 
I,2-DIBROMOETHANE AT 25°C 

*1 H= (cal mot- ‘) Xl HE (caz moi- ‘1 

I,2-Dibromoethane(Z)i-cychhexarteo 

O-1521 149.52 
0.2124 200-03 
02QQ5 251.65 
03616 27755 
0.4206 290.31 
0.4545 297-63 
OS06 296.92 
0.6601 276.15 
0.7469 244.21 
OS06 175-80 

IJ-Dibronwefhane(0 + benzene(Z) 

0.2227 37.11 
0.2687 44-06 
03484 5Z72 
0_4zu! 58.14 
0.4665 59.70 
05115 60.M 
0.6464 55.90 
0.6842 52.50 
0.8765 2721 

IJ-DibromotWkme(I) i-carbon rerrachkwf&(Z~ 

0.1710 63-14 
0.2335 80.96 
0.2975 94.93 
O-4473 11084 
0.5274 112.34 
0.5821 I IO.60 
0.6066 108.95 
0.7511 86.57 
O-n19 8L70 
OJUQl 5850 

I,&DihomoMane(l) f 1.4-dioxane 

0.1376 -32.51 
0.1965 -43.66 
0.2743 -57.% 
03305 - 66.09 
0.4289 -7280 
0.4784 -73.30 
05637 -70-81 
0.6505 -64.97 
0.7035 -5937 
0.8559 - 34.65 

DISCUSSION 

The results were examined for FIory% theory4 and the cell model theory3 of 
Prigogine. According to the refined theorj of Prigogine et aLg. 

HE 
- = {(TC,, -h,)(-28~9p2~~~TC~,C82--$62+SB(l+2x,)1) (2) 
Xl% 

.- 

-lie parameters 6,-p and 0 were evaluated from critical constant data, &here C,, 
and hl are the heat capacities and con&urationai enthalpics for the pure components, 
and C;;.is the fkt derivative of C,, with respect to temperature. T&se parameters 
have been calculatexi as described earlierto. -The HE values for an equimolarcomposi- 
tion- coq~puted in this way by taking. a non-polar component as the reference are 
reanded in Table 3. 

According to Flory’sq theory, HE is given by 



TABLE 2 

VALUES OF THE CONSTANTS OF EQN (1) AND 
Si-ANDa4RD DEVIA-kXONS (GW~ AT 25’C 

symnl ho hr hz h, Wf3 
(calm&*) (aahoi-‘) (colnwl-*) (dmox-‘) (calmol-‘) 

- lj-Dj%dI)+ _ ( 

1.ZDibromocthz&+ MO-3 119838 2240 16667 278.50 1.38 

f6.00 carbon tctlachIoridc(2) 451.87 11.32 -1690 0.73 
12-Dibfomoethane(l) + 

bauroc(2) 240.95 13.65 -33-40 45-13 O-24 
1,2-Dibro~l)+ 

l&diOxand2) -293.73 24.02 3352 -6325 0.59 ^ 

TABLE 3 

COMPARISON OF FE CAYXULATJZD AND EXPERIMENTAL H= VALUES AT 
25°C AT EQUXMOLAR COMPOSrAXOh’ 

I ,2-D:bromoethnc -kEydO- 229-6 10933 376.9 
1&Dibromoahane+erboarbon turachloride 1129 51.13 1529 
1 ,2-Dikomoehanc+ bauax a.3 67.69 173.4 
IJ-Dibromoahanct 1,4-diwane -735 97-67 190.7 . . 

. 

TIE MOUS parameters have the sitine sigdkance as discnkd by FlojSand were 

evaluated as described earlier lo1 f&X,, was evaIuated2 from the experimental values1 
of p.’ HE values were then calculat@l at equimo1a.r compositioti &d have been 
recorded in Table 3_ Examination of Table 3 shows that, but for q&itative agreement, 
both the theories correctly predict the sign of HE for all the systems except for 1,2- 
dtbromoetbane + dioxane mixture. : ._ 

The examination of the presem data also gives an indication of the presence of 

weak interactions of 1,klibromoethane with benzkpe and dioxane- Ethylene_ dibro- 
;nideisweaklypoIarandtbusitbaslarge$ositivc heats with cyclohexaneaudcarbon 
tetracbloride as is evident. from TabIe I_ The values of -HE in I &iibromoethaue + 
&gene mixture is also positive but in this case the ma&itude is com+ratively small_ 

lhesharpde== of HE values of l;Z-dibromoetbane with benzene as compared to 
that with cyclohexane (although their sizes are approximately the same) maybe due to 
weak complex formation of 1,2_d~bromoeth-me with .benzene through its n-ekctron 
system- On the other hand, the negative HEvahes of-1,2dibromoetbane witb dioxane 
indicate the exi+uce.of some specific interactions in tbesystkm. me interaction in tbis 
system is. probabIy due to the presence of the vacant-d-orbital on the bromine atom 
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in l&iibromoethane which has the tendency to attract the lone pair of electrons 
on the oxygen atom in dioxane- However, it is diflicult to comment specifi&y 
abont the nature of these inkractions in the absenke of spectroscopic data_ 
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