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The value of the rate constant ks has been measured by Liebhafsky' and by Furrow?.
Furrow's value being ten times smaller than Liebhafsky's value, we have analysed the data
published by these two authors trying to find the origin of such a discrepancy.

Furrow has calculated ks assuming that the rates of reactions (R5) and (R10) are nearly
equal during the induction period of the iodine - hydrogen peroxide reaction without iodate
(see main text). He has calculated the concentrations [I;] and [I57] from the absorbances at
462 nm and 353 nm, [I['] from the equilibrium I, + I' = 15", [IOH] assuming the equilibrium
of the hydrolysis (R4) and finally ks = kyo [I']/[IOH] where ki is known’. He has obtained ks
=3 +2 M 5™ with a considerable scatter imputed to the low measurement precision of the
low absorbances at 354 nm. Furrow has also mentioned that a true steady state is never
reached, the absorbances showing a continuous downward drift. Moreover, we have found a
strong correlation between his ks values and the iodide ions concentrations. Figure ES1
shows the ks values obtained by Furrow (table IV of ref.2) plotted versus the [I'] values
calculated from the absorbances reported in the same table. The observed correlation and the
large difference between the values of ks obtained by Furrow and by Liebhafsky suggest that
the assumption 15 = r} is not valid during the induction period. Numerical simulations using
the proposed model support this explanation. As mentioned in the main text, the iodide ions
produced during the induction period by reaction (R5) are not oxidized mainly by reaction
(R10) but by reaction (R11) and by the pathway (R2) + (R6) (the sum of these two reactions
gives [ + H'+H,0, — IOH + H,0). Thus, rs =19 + 11; + 1, With 119 <r1}; + 1; and the

assumption rs = 1o gives a too low value of rs.
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Figure ES1. ks values obtained by Furrow” versus the iodide ions concentrations.

Liebhafsky' has measured the rate of oxygen production in solutions saturated with
iodine and containing hydrogen peroxide and perchloric acid. The iodide ions concentrations
were fixed by thallous nitrate in equilibrium with solid thallous iodide. The experimental
conditions were such that H>O, did not oxidise IOH and that oxygen was produced only by
reaction (R5). The value of ks are related to the experimental rate constant k reported in his

table I by the expression
k = (d[O,]/dt)/[H20,] = ks [IOH]

The iodide ions concentrations are calculated from the solubility product of thallous iodide,
Kt = [I'][T1+], and the hypoiodous acid concentrations are calculated assuming the

equilibrium of the hydrolysis (R4).

[LUTI'] _y3y (LTI

[IOH]=
Ks,TlIK4[H+] Y%H KS,THKZ[H+]

The values of the equilibrium constant K4 used by Liebhafsky being slightly different from
the more recent value*, we have recalculated his results using K% = 1.9x10'%. We have

assumed, as done by Liebhafsky, that yr; = Y. The values in figure ES2 showing no effect



3

of [I'], and thus no effect of [T1"], we conclude that they are more reliable than the values of

Furrow and accept the mean value ks =23 M2 s™.
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Figure ES2. ks values recalculated from the measurements of Liebhafsky' versus the iodide

ions concentration.
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