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PURPOSE 

The purpose of' this e:;{!)eriment is to determine .. the 

changes in free energy F, enthalpy H, and entropy S of 

a chemical reaction in a cello In ad(ition the E0 of the 

cell is to be deter.minedo 

TEEORY 

An irreversible react5_on may be brougl1t·\-ab·out reversibly 

in an electrochemical cell~ Since this process is noH re-

versible the change in free energy may be calculated rrom 

the folloHing equation 
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Then , according to the Gibbs-Helmholtz equation~ one may 

proceed to calculate the change in enthalpy and entropy 

of the reaction~ Accordingly 
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PROCEDURE 

T.he procedure and equipment is essentially the srume 

as that described in the laboratory text. The formulae 

used to calculate A F, AH, and bS are presented on page lo 

The E0 of the cell was determined by plotting E _,._-- 2A~·>J:og m 
-*-vs m2 gnd extrapolating back to zero molality. 

Erro»s, literature values, and confidence limits are 

shown on table 2. 
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DISCUS:=.-ION AND GOHCLUSIOH 

i ·~· • - o;,J The litora.tt.'trc val·'.Ie ·r~1ls 

~;e1-; Hi thin the sto.t:tstio~.l populc.tion (;8,lculatcd ( s~o taole c!). 

precise. :n . 1 . 4 ho greatest r~ ~tive error seems to 

This is evident boce..1.L:1n the 
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DISCUS2ION AND QOHCLUSIOI\f 

The literature {theoretical) value obtained for L1H 

is -33o62 kcal/lilole; the value a1~1.,ived at experimentally 

is -32o55 ~-~o~ 13( · .kcal/J:noleo The literature value falls 

t-IelJ_ Hi thin the statistical population calculated (see table 2) o 

Considering the number of e~:'l--os uhich ca..11. enter into the 

results, the exper:l.r:tental figure is relatively accurate and 

preciseo The greatest relative error seems to result from 

the concentration:mixtureso This is evident because the 

respective concentrations Here al..,rived at by a series of 

dilutions; therefore, errors 1:rould tend to be compounded .".or 

at least additiveo 

That e1~erimontal figure of E0 of the ceil is not as 

accurate as Has the determination of A Ho :..iot-rever, as nw.y _be 

seen in table 2 and figure 2, the inaccuracy resulted from 

the SGl!le parameter, n1olali ties of the solutions o As r:1ay 

be seen in the e1~ror computations$ errors in mol!li ty vrill 

more in.fluenc e the E0 of the cell than the /J H of' the reaction. 

From table 2, the e1~erLmental value for E0 is .3600 v; the 

l •t tur 1 11079 T_l~_e, d t . d • 29L9 ~ era e va ue o -~ Vo ·- e erm~ne range lS o ~ -

.425lo Although the l'i terature vnlue falls "t·rl thin the ex-

perimental population, there is some indication of a some'tvh.at ~ti"47(Jt(f 

large systematic error~- yet insignificant at the 951b levelo 
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suspected to be~the major factor in the inaccurac~, 

the molality, it 1..fas realizec1 that the mathematical formula-/·/ 
/_,..···-·--· 

ti f t , urve 1o.1-te:. ~n -r; ,.,.,,re 2 1.·Ja.~. necesr-:!al~o; ..... s~nce on or ne c - p v u ....... _ -t)v. :. -- _ . J ....... 

... --
I 
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this is not immediately available anc1. HOuld inYol ve a relatively 

rigorous mathematical appibication,-_and also since the 

values Here not siG;nificantly different at the 957b interval-

it sufficed to shoH the relative 1nagni tude of ·che molality 

·Hi th respect to the other para:meters (table 2). One 

may also observe the relative magnitude of the erroBs in 

figure 2o 

In conclusion one may say that there is ·evidence of' 

both sytematic ann random error in the results of this ex-

periment, although not to the extent 1-rhere they deviate 

,, sinificantly from the literature values o 
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