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S1. Characterization

All samples were characterized by Fourier transform infrared spectroscopy in the range of
4000-400 cm! using an ABB Bomem FTLA 2000 spectrometer with 16 cm™! resolution.
XRD measurements were recorded on a Bruker AXS D-8 diffractometer using Cu-Ka
radiation in Bragg-Brentano geometry (q—2q). SEM micrographs were obtained on a Tecnai
G2 microscope at 120 kV. The surface areas of the prepared materials were measured using
the Brunauer—-Emmett-Teller (BET) method on a 3Flex automatic analyzer. Prior to N,
sorption, all samples were degassed at 250 °C for 8 h. The elemental composition of the
sample was confirmed by energy dispersive spectroscopy EDS. Mappings showing elemental
composition and surface distribution were obtained using the SEM-EDS method. The zeta
potential of the Mt@AC composite was measured by microelectrophoresis techniques using a
Zeta-Sizer Nano series (Malvern Instrument).

S2. Description of COMPASS Force Field

The COMPASS (Condensed-phase Optimized Molecular ~ Potentials for Atomistic
Simulation Studies) is a member of the consistent family of force fields
(CFF91, PCFF, CFF and COMPASS), which are closely related second-generation force
fields. They were parameterized against a wide range of experimental observables for organic

several biochemically important divalent metal cations. PCFF is based on CFF91, extended so
as to have a broad coverage of organic polymers, (inorganic) metals, and zeolites. COMPASS
is the first force field that has been parameterized and validated using condensed phase
properties in addition to various and empirical data for molecules in isolation. Consequently,
this forcefield enables accurate and simultaneous prediction of structural, conformational,
vibrational, and thermo-physical properties for a broad range of molecules in isolation and in
condensed phases. The COMPASS force field consists of terms for bonds (lf)), angles (ﬂ),

dihedrals (¢'), out-of-plane angles (X) as well as cross-terms, and two non-bonded functions,
a Coulombic function for electrostatic interactions and a Lennard-Jones potential for van der
Waals interactions. [1]—[3]
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