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Table S1. Kinetic parameters of a empirical model and initial pH values for each of the polymerization
reactions at 90 °C with different ammonium concentration. *pH was adjusted with HCI until pH = 9.2
for a null initial concentration of NH,*.

[NHs*] (M) pH Vimax k n R?
0 9.2* 19.8 50.5 2.7 0.99
0.25 9.8 9.6 64.3 1.6 0.97
0.50 9.6 220 97.6 1.6 0.99
0.75 9.4 30.4 124.7 1.4 0.99
1 9.2 357 129.1 1.4 0.99

Table S2. Characteristic parameters for the thermal decomposition of cyanide polymers at different
initial ammonium concentrations, showing the main stages observed in the samples: drying stage
(<150 °C), main pyrolysis stage (150-450 °C) and carbonization (> 450 °C). ML = Mass loss.

Stage |, 25-150 °C Stage Il, 150-450 °C Stage l1ll, 450-1000 °C
[NHs1 | ML Tpmax. | dW/dT ML Tomax. | dWAT ML Tpma. dw/dT
(M) (%) | CC) | (%BPC) | (%) | (°C) (%°C) | (%) | (°C) (%I°C)
292 0.09 52 653 0.13
0 8 86 0.08 23 397 0.09 787 0.11
292 0.09 52 657 0.14
i 5 ca . ai 412 0.08 790 0.12
298 0.07 51 658 0.13
— B fd i = 418 0.08 807 0.10
268 0.06 52 653 0.14
343 S b8 040 = 408 0.09 812 0.10
51 667 0.14
1 9 77 0.1 16 417 0.08 807 0.09




A comparative study by XPS
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Figure S1. XPS photoemission spectra of the C1s, N1s, and O1s core level peaks of cyanide polymers
synthetized at the same initial pH value of 9.2 [adjusting with HCI, [NH,*] = 0 M (red spectra) and adjusting
with NH,CI 1 M (black spectra)].
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Figure S2. XPS photoemision spectra of the C 1s (a-b), N 1s (c-d) and O 1s (e-f) core level peaks of
cyanide polymers synthetized at the same initial pH value of 9.2 (adjusting with HCI, [NH,*] = 0 M, or
with NH,CI 1 M). Experimental core-level spectra (black), the result of a fitting of several components
(red) and components (black dotted line).Very similar XPS spectra were recorded for the samples
synthetized using ammonium concentrations of 0.25, 0.5 and 0.75 M.



Morphological analysis by SEM
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Figure S3. SEM images for cyanide polymers at different initial ammonium concentrations: a-c) 0 M (pH = 9.2); d-f) 0.25 M;
g-i) 0.5 M; j-1) 0.75 M; and m-o0) 1 M.




