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Derivation of the kinetic differential equations
Rate laws:
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Differential equations for the simulations of the CSTR behavior:
d[S2O3

2-]/dt=-v1-v6-v13+k0([S2O3
2-]0-[S2O3

2-])
d[Cu2+]/dt=-v1+v3+k0([Cu2+]0-[Cu2+])
d[S2O3

-]/dt=v1-2v2+v6-v9-v12+k0([S2O3
-]0-[S2O3

-])
d[Cu+]/dt=v1-v3+k0([Cu+]0-[Cu+])
d[S4O6

2-]/dt=v2+v13+k0([S4O6
2-]0-[S4O6

2-])
d[S2O8

2-]/dt=-v3+v4-v7-v10+k0([S2O8
2-]0-[S2O8

2-])
d[SO4

-]/dt=v3-2v4-v5-v7+2v8-v12+k0([SO4
-]0-[SO4

-])
d[SO4

2-]/dt=v3+v14+v7+v13+k0([SO4
2-]0-[SO4

2-])
d[HSO4

-]/dt=-v14+v5+2v11+k0([HSO4
-]0-[HSO4

-])
d[OH·]/dt= v5-v6+v8-2v10+k0([OH·]0-[OH·])
d[H+]/dt=--v15+v14-v9+v8+k0([H+]0-[H+])
d[OH-]/dt=-v15+v6+v16+k0([OH-]0-[OH-])
d[S2O8

-]/dt=v7-v8+k0([S2O8
-]0-[S2O8

-])
d[O2]/dt=-v9+v11+k0([O2]0-[O2])
d[H2O2]/dt=v10-v11+k0([H2O2]0-[H2O2])
d[S2O3SO4

2–]/dt=v12-v13+k0([S2O3SO4
2–]0-[S2O3SO4

2–])
d[HN3]/dt=-v16+k0([HN3]0-[HN3])
d[HN4

+]/dt=v16+k0([HN4
+]0-[HN4

+])

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2024



Supplementary Figures

Figure S1.  Flowhart of the numerical simulations.



Figure S2. Amplitude of the high amplitude pH oscillations (ΔpH) in the [Cu2+]0 − [NH4OH]0 plane
at fixed [S2O8

2−] = 0.02 M, [S2O3
2−] = 0.005 M, k0 = 2x10−3, T = 25 ºC.

Figure S3. Amplitude of the high amplitude pH oscillations (ΔpH) in the (k0) − [NH4OH]0 plane at
fixed [S2O8

2−] = 0.02 M, [S2O3
2−] = 0.005 M, [Cu2+] = 2x10−5 M, T = 25 ºC.



Figure S4.  Simulation of the batch dynamics of the peroxodisulfate-thiosulfate-copper(II) reaction.
The parameters used in the simulations are: [S2O3

2−]0 = 0.0025 M, [S2O8
2−]0 = 0.025 M, 

[Cu2+]0 = 2.5×10−5 M, [H+]0= 10−5 M. 

Figure S5.  Simulation of the batch dynamics of the peroxodisulfate-thiosulfate-copper(II) reaction.
The parameters used in the simulations are: [S2O3

2−]0 = 0.0025 M, [S2O8
2−]0 = 0.025 M, 

[Cu2+]0  = 2.5×10−5 M, [H+]0 = 10−5 M. 

Figure S6.  Simulation of the CSTR dynamics of the peroxodisulfate-thiosulfate-copper(II) reaction.
The parameters used in the simulations are: [S2O3

2−]0 = 0.0025 M, [S2O8
2−]0 = 0.025 M, 

[Cu2+]0 = 2.5×10−5 M, [H+]0 = 10−5 M, k0 = 1.2×10−3 s−1.



Figure S7.  Simulation of the CSTR dynamics of the peroxodisulfate-thiosulfate-copper(II) reaction.
The parameters used in the simulations are: [S2O3

2−]0 = 0.0025 M, [S2O8
2−]0 = 0.025 M, 

[Cu2+]0 = 2.5×10−5 M, [H+]0 = 10−5 M, k0 = 1.2×10−3 s−1.

Figure S8.  Simulation of the CSTR dynamics of the peroxodisulfate-thiosulfate-copper(II) reaction
in presence of ammonia. The parameters used in the simulations are: [S2O3

2−]0 = 0.0025 M, [S2O8
2−]0

= 0.025 M, [Cu2+]0 = 2.5×10−5 M, [H+]0 = 10−5 M, [NH3]0 = 5×10−4 M, k0 = 1.2×10−3 s−1.



Figure S9.  Simulated bifurcation diagram of the CSTR dynamics of the peroxodisulfate-thiosulfate-
copper(II) reaction in absence of ammonia. The parameters used in the simulations are: [S2O3

2−]0 =
0.0025 M, [S2O8

2−]0 = 0.025 M, [Cu2+]0 = 2.5×10−5 M, [H+]0 = 10−5 M, k0 = 1.2×10−3 s−1.

Figure S10.  Simulated bifurcation diagram of the CSTR dynamics of the peroxodisulfate-
thiosulfate-copper(II) reaction in absence of ammonia. The parameters used in the simulations are:

[S2O3
2−]0 = 0.0025 M, [S2O8

2−]0 = 0.025 M, [Cu2+]0 = 2.5×10−5 M, k0 = 1.2×10−3 s−1.


