Thus

Ko =islopelx ¥
= {357 10 =) 2 (2.0 1077 mol dm? 571}
=T, 145 103 mol dm~?
iy When [5]; == K, cquation § reduces to
Jy=V

where Vs the miing rave. Clearly, iF K b5 small, thiz condition is achieved at Tow
substrate concentration, whereas if K, is large a high concentrution of substrse 15
reguired. Hence, the Michaelis constant (K ) governs the range of subsirate
concenirations over which the initial rate approaches its miting value, I an eneyme
with a small K, wene present in tssee where the concentration of subsiraic is high. it
would afways be working flat out such that it would be insensitive o changes n
subsirate concentration.

Duoestion 4
Combaning the half-reactions given in the question ¥ields the overall cell reaction

Ao Ois) + Znlsh = 2Aa(5) + Enlds) (A1)
Taking values from the duta sheet:

AHY = AHP(ZnD, ) = AHM(AgaO,L 5) (a5 Al = 0 lor the elements, Ag and Zn)
= [—348.3 — (-31.00} kJ mol-' ==317.3 kJ mol"!

ASE = 25N Ap, 5) + SNZn0, 5) — S A0, 51— 5%, 5)
= (2{42.6) + 436 - 121.3 = 41.6} 1 K- mol!

=—34.1 J K P migl !
Assuming AHS and AS2 are independent of T

AGE(I2315K) = AHS —TASS
= <3173k mol™! = (32315 K x=34.1 J K~! mol™)
= =31 7.3 kI mol! + 11,02 k) mol-!
= —306.3 kI mol*!
= e
That is, — AGE is the maximum electrical work obtainable under standard conditions.

Here, the overall cell repction mvelves only solids, which can be iaken o be intheir
stnddard states {that is, a = 1)

[Tt weould be worth noting that the maximum work would be obluined only under
reversible comditions. |

AGE <0, 50 equation Al iy the spontaneous cell reaction, with oxidation st the Znffn()
ancde (the negitive elecirode) and reduction at the AgfApQ carfuide (the positve
clectrode).
E® = — AGEnF with n = 2 {from the half-reactions)
= 306.3 = 107 J mod~1N2 = 96 485 C mol')
=159%

Becauze OH- does nod appear in the cell reaction, the emi should be independent of the
pH af the elecirolyvie.



