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S1 Derivation of the Kinetic Equations Employed in the Main Text

The kinetics derivation which follows refers back to Scheme 3 of the main text. The

relevant kinetic equations, derived based on the mechanism provided in Scheme 3, are the

following:
d[A] _ d[B] 1 d[By]
T s a — 1 a - falAl + k[A]lB] (S1)

Since the concentration of water does practically not change during the reaction the constant
[H,O] is absorbed into the apparent rate constants k, and k,.

What is actually monitored is the absorbance at 475 nm, A,;5, assigned in the original 1978
publication' to the agglomerated dye, B,. By Beer’s law we can write the following equations:

What we need are expressions for [A],, [B],, and [B].. in terms of A,,; measurable.

A5 =¢€45b [B,], but since [B] = l/n [B,], thatis, [B,] = n [B] (S2a)
A5 = €450 n[B], or (S2b)
[B]; = ﬁm (Ay7s): (S2¢)

and since n[B]., = [B,].. and for a reaction with single product by mass balance in eq 5 of

Scheme 3 in the main text, [B],. = [A]

o

1

nb €475

[Al, = [Ble =

(A475) oo (S2d)

Next we need expressions for [A] and [A], in terms of A,,; measurable. Our mass balance and

initial reactant, [A],, vs final product, [B].., equations give us the needed results:

[Al, = [Al,+ [BI, (S3a)

[A], = [B].. so (S3b)



[A], =[Bl..- [B], (83¢)

Now combining eqs (S8c), (S7c) and (S7d) yields eq (S4):

1

[A]; = ((A475)00 - (A475)t) (S4)

nb €475

We can now combine eq (S4) with eq (S1) to yield eqgs (S5)

d[B] 1 d(Agys) 1
dt nbeyys  dt nbeyys

1

K [(Aars)eo = Aars)e] +(52=) Ko (Aars)[(Asrs)o = (Aags)e] (S5a)

nbeyys
Eq (S5a) simplifies to eq (S5b) by substituting (A,;5) for (A,s),

1

2475 = k [(Ayrs)e — (Agrs)] + ———k2(A475)c[(Aa75) 0 — (Ag7s)] (S5b)

dat E475

or to eq (S5c¢) by substituting ky; = k, /nbe,;s

2B475) — k [(Ayrs)os — (Burs)] + kb (Aars)il[(Aurs)es — (Agrs)] (S5¢)

dt

where k; = kz( ! )= k2i

nb£475 C1

C, = constant = nbe,,s or k, = (nbeys) ky = Cikj

d[B]

Eq (S5c¢) looks exactly like the o form of eq (S1), repeated below, for which the integrated
rate equation is eq (S6)
d[B
D = ky[A] + k,[A][B] (S1)
_ k1+k[Alo
(Bl = [Al, (1 - e ) (S6)



By analogy, the integrated rate equation for eq (S5b) is given eqs (S7a), (S7b), (S7c), and (S8):

[B]; = (nb£1475) (Agzs)e = cil (Ag7s)t (S7a)
[Ale = o ((Ars)e = Bars)e) = ¢ (Aars)eo = (Aars)o) (STb)
[Alo = [Blor = o~ (Ai75)er = - (Aar5)en (S7¢)

The integration of eq (S5c) yields eq (S8):

(A475)t _ (A475)00 <1 _ k1+k32(A475)00 > (S8)

kj (A475)oo+k16(k1+k;(A4-75)oo)t
Comparing of eq (S8) to eq (S6) reveals that using the integrated rate equation (S8) for the

product formation in terms of absorbance yields k3 instead of k, in the normal integrated rate

equation (S6).
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