PURPOSE

The purpose of this experiment is to determine - the
changes in free energy F, enthalpy Hy and entropy S of
a chemical reaction in a cell. In ad’ition the E° of the

cell is to be determined,

THEORY
An irreversible reaction may be brought about reversiibly
in an electrochemical cell, Since this process is now re-
versible the change in free energy may be calculated from
the following equation
F =
/ = (&‘/.{ Pﬁf‘
AF = = nFE" £
Then , according to the Glbbs~Helmholtz equation, one may
proceed to calculate the change in enthalpy and entropy

of the reactions Accordingly

AF- aH = T (:’“gw":":% = ~TOS
4&
sk - -wFE +nFT ()

AS = mF {'%?)P'
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PROCEDURE

The procedure and equlpment is essentially the same
as that described in the laboratory text, The formulae
used to calculate AF, 86H; and &S are presented on page J..
The E® of the cell was determined by plotting E + 2A~lTog m
ve m% and'extrapolating back to zero molality,.

Erroersg, literature values, and confidence limits are

shown on table 2.
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DISCUSTION AND CONCLUSION
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DISCUSSION AND CONCLUSION

The litefature (theoretical) value obtained for AH
is =33.62 kecal/mole; the value arrived at experimentally
is =32,55 £70,73 keal/mole. The literature value falls
well within the statistical population calculated (see table 2).
Considering the number of erros which can enter into the
results, the experimental figure is relatively accurate and
precise, The greatest relative error seems to result from
she concentration:mixtures. This is evident because the
respective concentrations were arrived at by a serles of
dilutionsg therefore, errors would tend to be compounced ’ .or

at least additive.

That experimental figure of E° of the cell is not as
accurate as was the determination of AH, rHowever, as may be
seen in table 2 and figure 2, the inaccuracy resulted from
the same pardmeter, molalities of the solutions, As mnay
be seen in the error computations, errors in molality will
more influence the E° of the cell than the AH of the reaction.
From table 2, the experimentai value for E° is .3600 v3 the
literature value 111079 v. The determined range is .2919 -
1251, Although the literature value falls within the ex=
perimental populationy there 1s some indication of a somemhatkﬁmqﬂgv

large systematic error, yet insignificant at the 95% level,
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In an attempt to calculate %he change of %6:ﬁith?What is%
suspected to be’the major factor in the inaccuracy, i.e. )
the molality, it was realized that the mathematical formﬁ;gp//I
tion for the curve plotted in figure 2 was necessaryo//gince
this 1s not immedlately available and would involve a felatively
rigorous mathematical appdication,= and also since the

values were not significantly difierent at the 95% intervale-

it sufficed to show the relative magnitude of the molallity

with respect to the other parameters (table 2). One

may also observe the relative magnitude of the erroms in
figure 2,

In conclusion one may say that there is evidence of
both sytematic anﬂ‘ranﬁom error in the results of thls ex-
periment, although not to the ezxtent where they deviate

sinificantly from the literature values,
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