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Electrochemistry focuses on the study of the relationship between electrical and chemical energy. Consequently, in this sense chemical energy is produced from electrical energy in a electrolytic cell and vice versa in a voltaic cell. Moreover, this energy transfers are in the form of electron transfers in a redox reaction where one species looses electrons while the other gains electrons simultaneously. Equally important in the voltaic cell a voltage is induced as the electrons move which is referred to as electromotive force. As a result the four laws of thermodynamics govern the relation between the equilibrium conditions and the temperature of reaction to the thermodynamic functions of enthalpy, entropy and free energy (Gao et.al, 2015)
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Explanations
The graph above illustrates the Electrochemical Determination of Thermodynamic Values
Of copper sulphate;                                                                                                                       
Consequently, the E.M.F values of the cell are reported in therefore assuming copper sulphate
 to be fully dissociated, the standard potentials, E g, of the cell:
Cu-HglCuSO, (m),d Texan (X)IHg,SO, (s)(Hg
The free-energy changes AGP accompanying the transfer of one mole of copper
sulfate from the standard state in water to the mixed solvents was calculated on
the mole-fraction scale using the relations
AGP = - 2F [(Efit), - (Efit),] - 2 x 2.3026 RT log (MJM,). (4)
The corresponding entropy changes were calculated using the relation1*
A@ = F(b, - b,) + 2F( T- 298.15) (c, - c,) + 2 x 2.3026 R log (M,/M,) (5)
where the subscripts w and s refer to water and the mixed solvent, respectively.
Therefore, the corresponding enthalpy changes will be given by the equation
AH? = AG?+ T A F . (6)
The AGP, AH? and ASP values are listed in table 5. The probable uncertainties
in AGP are f 19 J mol-l, those in AH? are &23 J mol-l, and those in A@ are
K0.40 J K-l mol-l in 10 and 20% solvent composition and kO.70 J K-l mol-1 in 30
and 40% solvent composition.
The standard Gibbs free energy of transfer which is AGP, are positive for all the solvent
Compositions and increase with increasing temperature. The positive AGP values
Suggest that copper sulfate is in a higher free-energy state in dioxane +water mixtures,
Than in water so that copper sulfate has more affinity for water than for dioxan + water
Calculations
For instance, if a piece of zinc metal is immersed into a solution containing copper (II) ions what will happen is zinc will be oxidized by the copper (II) ions. Consequently, Zinc loses electrons and it is oxidized On the contrary, copper (II) ions gain electrons and are reduced.  As a result, this is expressed by two processes in the following two half-reactions, which add to give the overall redox reaction thus;
[image: ]

From Graph above therefore:
Cell     = 0.2527 (298 K) + 403.19
= 478.4946 mV
= 0.478496 V ~ 0.478 V
We deduce that copper (II) sulphate in electrochemical can be used in heat energy.




Justification
The function is based upon reactions in the experiment. Consequently, electrical energy, on the other hand, can be used to bring about chemical changes in what are termed electrolytic cells. Some properties of Voltaic cells include oxidation-reduction reactions which involve the transfer of electrons from one substance to another.
Post lab questions
Question 1
The result would be too positive. This is because voltage decreases with increase in temperature. Therefore if the temperature was misread to a lower value than the highest (64.90C), this would mean that the result would be too positive. From the trend, at room temperature 27, the value is 0.500, at 7 the value is 0.497 which shows some decrease. Thus, it needs a value bigger than these two would definitely record a more positive figure.
Question 2
The result would be too negative. This is because temperature in Kelvin is equal to temperature in degrees Celsius plus 273.
Temperature (in Kelvin) = temperature (0C) +273. This means when the temperature is at 00C, the temperature is 273K. Take an example of 0.500K, if it was graphed using the Celsius scale the value would be 0.500-273) = -272.50C. 
Question 3
They would be too negative. This is because tin being larger than copper would offer more resistance and therefore lead to a smaller reading.
Question 4
The experimental value for tin will be 0.72.This is because tin has a stronger reduction potential compared to copper.
Question 5
Nernst equation= 0.15 – 0.05922 log(8 × 10−81 × 10−2)
Therefore equals to 0.3V
Question to consider
Yes I understand the concept involved and how the procedure works. This is because the increase in temperature leads to the decrease in voltage. When the temperature is decreased the chemical reactions will be slow that produces less current compared to that at higher temperature, hence decreasing the voltage of the process.  When the voltage increases it will then leads to the decrease in current for any given power (Gaskell & Laughlin, 2017). However since the heat produced is depended on the current, it then follows that the higher the voltage the lower the heat loss.





References
Crow, D. R. (2017). Principles and applications of electrochemistry. Routledge.
Gao, M. R., Chan, M. K., & Sun, Y. (2015). Edge-terminated molybdenum disulfide with a 9.4-Å interlayer spacing for electrochemical hydrogen production. Nature communications, 6, 7493.
Gaskell, D. R., & Laughlin, D. E. (2017). Introduction to the Thermodynamics of Materials. CRC Press.






image1.wmf
Zn

(s)

Zn

2+

(aq) + 

2e

-

Cu

2+

(aq)

 

 + 2e

-

Cu

(s)

Zn

(s)

+ Cu

2+

(aq)

Zn

2+

(aq) + 

Cu

(s)

(Oxidation)

(Reduction)

(Net Reaction)        (1)


