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Figure S1. Porosity Distribution
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Figure S2. Results of Raman spectra decomposition. The low-frequency region of the spectra
(<2000 cm™) is fitted to four bands [S1], namely the T-band (~1160 cm™), due to trans-
poly-acetylene-like chains formed at the zigzag edges of the defective graphitic layers, the
D-band (~1360 cm™'), generated by finite size effects and by lattice defects breaking the
translational symmetry of graphitic layers, the A-band (~1500 cm™), associated to
amorphous phases connected to the ordered graphene planes through Csp® bonds, and the G-
band (~1590 cm™), originating from the stretching of C=C pairs.

Table S1: Parameters inferred from Raman spectra fitting. (a) Center frequency positions
(w) and widths (y, namely FWHM) of the main bands. (b) Relative to G-band intensity of the
X-band (Ix/Ic), calculated as integrated intensity ratio. The graphitization index [S2], /c/Ib,
and the average size of the graphitic crystallites, estimated from /c/Ip as Lc = 560-(lc/Ip)-EL~
4 (with EL=2.33 eV denoting the excitation laser energy) [S3], are also reported.

(a)
Sample or/cm! | yp/em! | op/em™! | yp/em! | oa/cm! | ya/em! | og/em! | yo/cm!
S GA 1151 203 1363 224 1508 83 1597 109
S GA Cu 1165 187 1364 215 1510 92 1599 103
S GA Fe 1164 180 1363 211 1509 90 1597 102
S GA FeCu 1163 181 1362 183 1502 86 1596 101
(b)
Sample I/l Ap/Ac In/IG Ic/Ip Lc/nm
S GA 0.41 227 0.22 0.44 8.4
S GA Cu 0.38 2.26 0.34 0.44 8.4
S GA Fe 0.42 225 0.34 0.44 8.4
S GA FeCu 0.38 1.82 0.33 0.55 10.5
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Table S2. Lattice parameters, weight fraction (WF), average displacement parameters
(Umean) and fit residuals for the refinements performed on crystalline phases.

Sample ZGAG _Cu ZGAG_CuFe
Cu Space group Fm-3m Fm-3m
a/A 3.61711(1) 3.61774(1)
WF/% 2.7(1) 1.6(1)
C Space group P63mc P63mc
a/A 2.481(2) 2.476(2)
c/A 6.928(5) 6.934(5)
WF 97.3(1) 98.4(1)
Umean/ A2 0.0064(2) 0.0056(3)
R(F2) 0.0368 0.0414
RP 0.0270 0.0270
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Figure S3. XPS survey of S GA_FeCu.
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Figure S4. XPS Nls region of S GA FeCu. 1) Pyridinic N; 2) Nx-Me or Amine N; 3)

Pyrrolic N; 4) Quaternary N; 5) Graphitic N; 6) Shake up nt-nt*; 7) Shake up n-m*



Nanomaterials 2018, 8, 643 60f7

ZG-AG-Cu

............ ZG-AG-FeCu

1/a.u.

g et

202 200 288 286 284 282 280

Binding Energy / eV

Figure S5. Superimposition of XPS C/s spectra
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Figure S6. XPS Fe2p spectra of S GA FeCuand S GA Fe
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