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Figure s1. XRD patterns of the samples milled for various times after isochronal heating to

1000 °C at 20 °C/min.
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Figure s2. SEM images of the samples milled for various times after isochronal heating to

1000 °C at 20 °C/min.

Figure s3. a) Typical SEM image of the powder mixture milled for 5 h heated at 20 °C/min to

800 °C in argon; b) and c) display the results of the corresponding EDX mapping analysis.
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Figure s4. Typical SEM image of the 5 h milled sample after isothermal annealing at 1000 °C
for 3 h in argon atmosphere. The inset provides a higher magnification image of the

corresponding microstructure.
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Figure s5. Typical SEM image of the powder mixture milled for 9 h in WC vials after

isochronal heating at 20 °C/min to 1000 °C in argon atmosphere.
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Figure s6. Iron content of the Al-melamine powders as a function of milling time.

(The error values are less than 6%)
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Figure s7. Raman spectrum of the sample with AI/M = 4 milled for 6 h.
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Figure s8. DSC curve (heating rate 20 °C/min) of the sample milled for 6 h with AI/M =4 in

argon flux.

Table s1. Summary of bond assignments representing the structure of carbonaceous

intermediates synthesized after 5 h milling.

Band position

Band name (cm™) Description References
Rco 1700-1850 Carbonyl group (C=0) 1
Ron 1650-1700 Hydroxyl group (O—H) 1

E,, mode of graphite; aromatic ring quadrant
G 1581 breathing; sp> C=C 1,2
G, 1510-1540 Conjugated 3-5 aromatic rings; amorphous 3.5
carbon structures
Amorphous carbon structures; methylene or
Vr 1440-1460 methyl group; semicircle breathing of aromatic 1, 3-5
rings
v, 1360-1390 Amorphoys carbon sjtructures; me‘thI' group; 1,35
semicircle breathing of aromatic rings
D 1300-1340 A\, breathing mode of disordered gI’E'lphl'tIC ring 1.2.5
systems with more than 6 aromatic rings
C-H on aromatic rings; sp>—sp> bonded carbon
St 1210-1230 on para-aromatics, Caromatic—Caikyi; C—C on 1,5
hydroaromatic rings
S, 1050-1080 C—H on aromatic or ortho-disubstituted rings 1,5
S5, S, 750-960 C—H on aromatic rings; C—C on alkanes and 1.5

cyclic alkanes
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