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RELATIVE PARTIAL MOLAL ENTHALPY OF GLYCEROL ( Ej)
AND OF ELECTROLYTES (L,) AT SEVERAL TEMPERATURES

The velues of the relative partial aolal enthalpy of glycerol 
(Lj) and of Hal, Csl, L1C1 (L̂ ) within the temperature range 43- 
-90°C were obtained. The course of the function of the Lj, 52 and 
Lj/T vs. salt concentration and temperature haa been discussed.

As it was mentioned earlier [1] glycerol shows some simila
rities of its physico-chemical properties to water. In one of 
our papers 1,1] we presented the Nal, Csl and LiCl enthalpy of 
solution in glycerol within the temperature range 43-90°c. The 
intention of this work was to find the influence of the men
tioned above electrolytes on glycerol properties as well as to 
observe some similarities between water- and glycerol used as 
electrolyte solvents.

Our experimental results may be described' by means of the 
following 3rd order polynomial.

AHm - AQ + Ajm + A2m2 + A3m 3 (1)

where:
AHm - Integral enthalpy of solution;
m - electrolyte concentration (in mol./kg of solvent);
Aq , A1# Aj, a3 - polynomial coefficients.
Using the above polynomial we calculated! the solution heat 

in infinitely diluted solution (A H°), integral dilution heat 
A H°, the temperature coefficients of solution enthalpy dAHm/dT,



T a b l e  1

Relative partial molal enthalpy of glycerol - Lj and Nal - 
at investigated temperatures

m
[mol./kg] 43°C 55°C 60°C 70°C 80°C

Ej [cal/mol.1
0.00 0.0 0.0 0.0 0.0 0.0
0.02 -0.1 -0.1 -0.1 -0.1 -0.1
0.06 -0.7 -0.7 -0.7 -0.7 —0.7
0.10 -1.9 -1.8 -1.7 -1.7 -1.8
0.20 -5.7 -5.9 -5.9 -6.0 -6.4
0.30 -9.5 -10.9 -11.0 -11.7 -12.4
0.40 -12.8 -15.8 -16.4 -17.7 -18.8
0.50 -16.4 -20.1 -21.2 -23.4 -24.9
0.60 -20.3 -23.6 -25.1 -28.3 -30.2
0.80 -25.4 -29.9 -30.8 -35.5 -37.7
0.90 -31.9 -34.7 -38.1 -40.1
1.00 -33.7 -37.3 -40.8 -42.4
1.10 -38.3 -42.2 -45.2
1.20 -43.1 -46.2
1.30

L, [ca1/mol.]

-47.0

0.00 0.0 0.0 0.0 0.0 0.0
0.02 1.3 0.8 0.6 0.6 0.6
0.06 ' 10.8 6.6 5.6 5.1 5.2
0.10 28.6 17.7 15.2 13.7 14.2
0.20 100.7 72.3 57.0 51.8 53.6
0.30 195.3 145.5 125.2 119.6 113.7
0.40 293.6 229.6 218.0 198.3 189.7
0.50 404.2 340.0 312.5 295.3 277.0
0.60 523.4 448.6 411.4 393.9 370.9
0.80 795.2 658.7 604.1 579.1 359.8
0.90 765.3 696.1 676.3 645.4
1.00 862.3 797.4 770.4 732.2
1.10 891.9 866.5 825.1
1.20 953.2 918.2
1.30 980.5't



T a b l e  2
%

Relative partial molal enthalpy of glycerol - Lj and Csl - 
at investigated temperatures

fm
[mol./kgj 43°C 55°C 60°C 70°C 80°C

•
Ej [cal I'aoi.l

0.00 0.0 0.0 0.0 0.0 0.0
0.02 -0.1 ro.l -0.1 -0.1 -0.1
0.06 -0.6 -0.6 -0.7 -0.8 -0.9
0.10 -1.5 -1.6 -1,7 -1.8 -2.0
0.20 -2.4 -2.9 -3.4 -4.3 -4.8
0.30 -3.9 -4.8 -5.6 -6.7 -8.2
0.40 -7.1 -7.9 -8.9 -12.1
0.50 -11.0 -12.8 -17.3
0.60

E2 f cal/mol.]

-18.2 -40.5

0.00 0.0 0.0 0.0 0.0 0.0
0.02 82.2 93.1 101.9 113.0 125.2
0.06 256.4 253.4 274.3 303.1 331.5
0.10 336.9 382.1 409.4 450.5 486.4
0.20 533.9 591.7 618.9 673.1 703.0
0.30 649.2 689.0 712.2 766.2 838.4
0.40 734.2 772.9 853.1 953.9
0.50 834.5 907.0 1051.3 .
0.60 953.4 1505.6



T a b l e
Relative partial molal enthalpy of glycerol - 

at investigated temperatures
Lj and LiCl

a
tool./kg] 70°C 75°C 80°C 85°C 90°C

Lj [cal/mol.]

0.00 0.0 0.0 0.0 0.0 0.0
0.02 -0.1 ’ -0.1 -0.1 -0.1 -0.2
0.06 -0.9 -1.0 -1.0 -1.1 -1.8
0.10 -1.9 -2.8 -2.8 -2.9 -4.0
0.20 -4.1 -4.8 -6.4 -7.5 -8.4
0.30 -7.2 -9.0 -10.3 -11.8 -14.3
0.40 -13.1 -15.3 -19.0 -23.1
0.50 -30.9 -56.0

1*2 Xcal/mol-. ]

0.00 0.0 0.0 0.0 0.0 0.0
0.02 4.2 4.7 5.3 5.8 6.2
0.06 34.0 39.2 42.3 48.7 51.3
0.10 83.1 97.2 109.6 119.8 130.4
0.20 219.3 293.5 268.4 330.8 400.6
0.30 289.0 350.4 400.7 510.2 629.3
0.40 438.5 541.3 646.2 758.2
0.50 741.3 837.3

relative partial molal enthalpy of solvent 
lytes Lj and the quotient of Lj/T.

of electro-

f(m,We have discussed here the following functions; 
T), L2 « f(m, T) and £j/T = f(m, T). 

It is known [2] that the relative partial molal enthalpy of 
solvent and of electrolyte can be calculated from relations!

d vTïï



(3)

Our and Lj values for Nal, Cat and LiCl glycerol solu
tions within the Investigated temperature range are presented in 
tab. 1-3.

It is seen from tables that the values of L1 function are 
negative within the investigated temperature and concentration 
ranges. Negative L, values show that the vaporization heat of 
the solvent from solution is higher in comparison to the vapo
rization enthalpy of pure solvent. It may be suggested that the 
investigated salts cause the solvent structure ordering. Func
tion L2 shows the positive values and increases with the con
centration growth. The shapes of Ll « f(m, T) and I>2 - f(m, T) 
curves are characteristic for the I-type isoterms of aqueous 
electrolyte solutions [3]. This group of salts exerts the water 
structure ordering effect.

It is known that the solution structure changes are shown 
in the best way by means of entropy changes [2, 41. To deter
mine the excess of relative partial molal entropy of solvent 
~*EASj the solvent activity a^ must be known.

The glycerol activities in Nal, Csl and LiCl solutions are 
unknown within the used temperature range which is probably due 
to the glycerol physico-chemical properties making appropriate 
experiments difficult to carry out. We used values for the
determination of L./T quotient. The function L./T = f(m, t )

-Pshows the same character of changes as a AS^ = f(m, T) func
tion in the aqueous and organic solutions [5].

Our Lj/T values for glycerol solutions are presented in 
the tab. 4-6. As it is seen Lj/T shows negative values for 
Nal, Csl and LiCl glycerol solutions. Absolute Lx/T values 
increase with concentration and temperature growth. This fact 
suggests also the ordering effect of investigated salts on the 
structure of glycerol.

alL. - RTln -i
___________Zl (4)T



T a b l e  4
3The ratio L, /T-lo [cal/mol. deg] of glycerol solutions of Nal 
at investigated temperatures

m
[ool. Ag) 43°C 55°C 60°C 70°C B0°C

0.00 0.0 0.0 0.0 0.0 0.0
0.02 -0.2 -0.2 -0.2 -0.2 -0.2
0.06 -2.4 -2.1 -2.0 -1.9 -2.0
0.10 -5.9 -5.4 -5.2 -5.1 -5.2
0.20 -17.9 -17.9 -17.5 -17.6 -18.1
0.30 -30.2 -33.2 -33.2 -34.0 -35.1
0.40 -40.6 -48.3 -49.2 -51.6 -53.3
0.50 -51.9 CN3i -63.6 -68.2 -70.6
0.60 -64.3 -71.9 -75.4 -82.6 -85.6
0.80 -80.3 -91.1 -92.5 -103.4 -106.7
0.90 -97.1 -104.2 -111.0 -113.7
1.00 -102.8 -112.1 -118.9 -120.1
1.10 -115.1 -123.1 -128.1
1.20 -125.7 -130.8
1.30 -133.2

T a b l e  5
The ratio L,/T*103 [cal/mol. deg] of glycerol solutions of Csl 

at investigated temperatures

m
Imol./Vg] 43°C 55°C 60°C 70°C 80°C

0.00 0.0 0.0 0.0 0.0 0.0
0.02 -0.3 . -0.3 -0.3 -0.3 -0.3
0.06 -1.9 -2.0 -2.1 -2.3 -2.4
0.10 -3.8 -4.9 -5.1 -5.4 -5.6
0.20 -7.8 -9.1 -10.4 -12.5 -13.7
0.30 -12.6 -14.8 -16.9' -20.1 -23.3
0.40 -21.8 -24.0 -25.9 -34.4
0.50 -33.1 -37.3 -48.9
0.60 -53.2 -114.8

Js



T a b 1 o 6
* 3The ratio L,/T*lo [cal/mol. dog] of glycerol solution of LiCl 

at investigated temperatures

m
[mol./kg] 70°C 75°C 80°C 85°C 90°C

0.00 0.0 0.0 0.0 0.0 0.0
0.02 -0.4 -0.3 -0.3 -0.4 -0.7
0.06 -2.6 -3.1 -2.7 -3.2 -4.9
0.10 -5.6 -8.1 -6.7 -8.0 -11.2
0.20 -12.1 -13.8 -18.3 -21.0 -23.1
0.30 -21.1 -26.1 -29.1 -33.0 -39.4
0.40 -37.8 -43.5 -53.1 -63.5
0.50 ■ -86.5 -154.3
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Stefania Taniowska-Oslriska, Jadwiga Woinicka

WZGLĘDNA CZĄSTKCWA MOLOWA ENTALPIA GLICERYNY (Lj) I ELEKTROLITÓW (Lj)
W KILKU TEMPERATORACH

W wyniku pomiarów kalorymetrycznych uzyskano wartości względnej cząstko
wej molowej entalpii gliceryny Lj oraz elektrolitów: Nal, Cel i Lici - 
Ej w zakresie temperatur 43-90°C. Przedyskutowano następnie charakter zmian
następujących funkcji: L « f(m, T), L, - f(m, T) oraz ilorazu Z./T - f(m, 

-ET) «• AS1 - f(m, T). Znak wspomnianych funkcji oraz kierunek ich zmian wraz ze 
mianą stężenia i temperatury sugerują porządkujący wpływ badanych soli na 
strukturę gliceryny.

CTe4>3HMH TanescKa-OcMHCKa, flflewra BosHHtiKa

OTHOCMTEJlbHAfl flAPUMAJlbHAfl MOJWPHAfl 3HTAilbriMfl fJlMUEPMHA (Lj)
M 3J1EKTP0J1MT0B (Łj) 6 HECKO/lbKMX TEMTIEPATyPAX

K a n o p M M e T p M M e c K H M  M eT O flO M  nojiŷ eno 3 H a M e H M e  O T H O C M T e n b H o f i n a p ttM a / ib H o fi 

ho/wpho« 3MTa/ibnnM Lj rnMuepHHa m L2 3neKTpojinToe: Nal, Csl h LiCl e «Ha- 
naaoHe rennepaTyp 't3-90°C. flpoaHanHSHposaH xapaKTep xofla cnenynnnx *yHKunfi: 
Ej “ f(m, T), Łj “ > Lj/T « f(m, T) » A§^ « f{m, T). 3h84Chmb 3Tmx
OyHKynM u xapaKTep xoas yKa3UBa»T Ha ynopnAOMMaamwee bjimhhmc H3yweHHUx co- 
nefi Ha CTpyKTypy rnwuepMHa.


