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A. Derivations of the rate, acceleration, and jerk by hand: First, second and third
derivatives of [B];

To simplify derivations, the following constants were set:
X=ki1

Y= kz[A]o

Z =k1 + kz[A]o

Equation (5) in the main text can then be rewritten as:
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The first derivative of [B]: leads to Equation (6) in the main text:
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The second derivative of [B]: leads to Equation (7) in the main text:
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The third derivative of [B]¢ leads to Equation (11) in the main text:
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B. Application of formulas derived in the main text to Iridium(0) nanocluster
formation! as a second example.

Here A represents an Ir! precatalyst species, while B represents the growing Ir(0)x

nanocluster. The values of the initial precatalyst concentration [A]s, and of the rate
constants ki and k» for nucleation and growth were previously reported in the literature.!

Figure S1 shows a plot of [A]: as a function of time for the loss of precatalyst Ir! (see
equation 4 in the main text).
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Figure S1: Concentration [A]; obtained with [AJp=1.2x 103 M, k1 =5.6 x 10-*h1, k, = 2.14
x 103 M-Lh11

Figure S2 shows a plot of [B]: as a function of time for the formation of Iridium(0)
nanoclusters (see equation 5 in the main text).
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Figure S2: Concentration [B]: obtained with [AJp=1.2x 103 M, k1 =5.6 x 10-* h-1, k; = 2.14
x 103 M-Lh11
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Figure S3 shows a plot of d[B]:/dt as a function of time for the formation of Iridium(0)
nanoclusters (see equation 6 in the main text).
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Figure S3: Rate d/B]J./dt obtained with [AJo= 1.2 x 103 M, k1 = 5.6 x 10-* h1, ky = 2.14 x 103
M-Lh-1.1

Figure S4 shows a plot of d?[B]./dt? as a function of time for the formation of Iridium(0)
nanoclusters (see equation 7 in the main text).
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Figure S4: Acceleration d?[B]:/dt? obtained with [A]p=1.2x 103 M, k1 =5.6 x10-*h'1, k; =
2.14x103M1h11
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Figure S5 shows a plot of d3[B]./dt3 as a function of time for the formation of Iridium(0)
nanoclusters (see equation 11 in the main text).
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Figure S5: Jerk d3[B],/dt? obtained with [AJy=1.2x 103 M, ky = 5.6 x 10+ h",, k = 2.14 x 103
M-Lh11

Table S1 gives values for parameters of interest such as the inflection point, tmax, the
maximum rate or slope, (d[B]:/dt)max, the concentration at the inflection point, [B]tmax, and
the induction period, tinduction (jerk) OT tinduction (piecewise) (S€€ Table 2 in the main text for the
formulas).

Table S1. Values for parameters of interest calculated with [A]p=1.2x 103 M, k1 =5.6 x 10"
*h1 ke, =2.14x103M-1Lh-11

tmax, inflection point

tmax = 3.28 h

(ﬂ

) , maximum rate (= slope)
dt  /max

(

d[B],

) =771 x107* M.h7!
dt max

[Blt,., » concentration at the
inflection point

[Bl:,., = 6.00 x 10~* M

tinduction (jerk) » 1nduction period
obtained from third derivative of [B];

tinduction (jerk) = 2.77 h

Linduction (piecewise)  » induction
period obtained from piecewise
linear approximation

Linduction (piecewise) = 2.51h
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Table S2 gives values for the same parameters of interest as above, but approximated in the
limit that k; << kz[A]o (see Table 4 in the main text for the formulas).

Table S2. Values for parameters of interest approximated in the limit that k; << k2[A]o and
calculated with [AJo=1.2x103 M, ki =5.6 x10*h1, ky=2.14x 103 M-L.h'L1

tmax, Inflection point

tmax = 3.28 h

(M

) , maximum rate (= slope)
dt  /max

(

d[B];

) =7.70 x 107* M.h~!
dt max

[Bl¢,., - concentration at the
inflection point

[Bl:,., = 6.00 x 107* M

tinduction (jerk) » induction period
obtained from third derivative of [B];

tinduction (jerk) = 2.78 h

Linduction (piecewise)  » induction
period obtained from piecewise
linear approximation

tinduction (piecewise) = 2.50h
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