Answer on Question #49930 — Chemistry — Organic Chemistry
Question:
How we decide which reducing or oxidizing agent is strong and weak and which we should use
for the reaction.

Answer:

We can use the value of measured standard potentials for a wide variety of chemical
substances, some of which are listed in Table 1 "Standard Potentials for Selected Reduction Half-
Reactions at 25°C". These data allow us to compare the oxidative and reductive strengths of a variety
of substances. The half-reaction for the standard hydrogen electrode (SHE) lies more than halfway
down the list in Table 1 "Standard Potentials for Selected Reduction Half-Reactions at 25°C". All
reactants that lie above the SHE in the table are stronger oxidants than H*, and all those that lie
below the SHE are weaker. The strongest oxidant in the table is F,, with a standard electrode
potential of 2.87 V. This high value is consistent with the high electronegativity of fluorine and tells us
that fluorine has a stronger tendency to accept electrons (it is a stronger oxidant) than any other

element.

Table 1. Standard Potentials for Selected Reduction Half-Reactions at 25°C

Fa(g) + 2e - 2F (aq) 2.87
H,0,(aq) + 2H*(aq) + 2e” = 2H,0(l) 1.78
ce**(aq) + e = Ce*(aq) 1.72
PbO,(s) + HSO. (aq) + 3H"(aq) + 2e” = PbSO4(s) + 2H,0(l) 1.69
Cly(g) + 2e” - 2Cl (aq) 1.36
Cr,07,°(aq) + 14H*(aq) + 6™ > 2Cr**(aq) + 7H,0(1) 1.23
0,(g) + 4H'(aq) + 4e” > 2H,0(l) 1.23
MnO,(s) + 4H"(aq) + 2e” = Mn?**(aq) + 2H,0(1) 1.22
Bry(aqg) + 2e” = 2Br (aq) 1.09
NO; (aq) + 3H"(aq) + 2e” > HNO,(aq) + H,0(l) 0.93
Ag'(aq) + e > Ag(s) 0.80
Fe**(aq) + e” = Fe**(aq) 0.77
H,SeOs(aq) + 4H" + 4e™ - Se(s) + 3H,0(l) 0.74
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0,(g) + 2H*(aq) + 2e” > H,0,(aq) 0.70
MnO4 (aq) + 2H,0(l) + 3e™ = MnO,(s) + 40H (aq) 0.60
MnO,> (aq) + 2H,0(l) + 2e” = MnO,(s) + 40H (aq) 0.60
[r(s) + 2e” = 217(aq) 0.54
H,S0s(aq) + 4H*(aq) + 4e” > S(s) + 3H,0(l) 0.45
0O,(g) + 2H,0(l) + 4" - 40H (aq) 0.40
Cu®(aq) + 2e” = Cu(s) 0.34
AgCl(s) + e = Ag(s) + Cl'(aq) 0.22
Cu®'(aq) + e” = Cu*(aq) 0.15
sn*(aq) + 2™ = Sn*(aq) 0.15
2H*(aq) + 2e” > Hs(g) 0.00
Sn**(aq) + 2e” = Sn(s) -0.14
250,°"(aq) + 4H+(aq) + 2™ = S,06% (aq) + 2H,0(l) -0.22
Ni**(aq) + 2™ = Ni(s) -0.26
PbSO4(s) + 2™ = Pb(s) + SO.* (aq) -0.36
Cd**(aq) + 2e” = Cd(s) -0.40
Cr¥*(aq) + e > Cr¥*(aq) -0.41
Fe’*(aq) + 2e” > Fe(s) -0.45
Ag,S(s) + 2e” > 2Ag(s) + S* (aq) -0.69
Zn**(aq) + 2e” > Zn(s) -0.76
Al**(aqg) + 3e” > Al(s) -1.662
Be?*(aq) + 2e” > Be(s) -1.85
Li*(aq) + e = Li(s) -3.04




