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Adsorption Conformation of Lignin Monomer Ring

Using the binding type approach, we identified a total of 107 ring conformations (201
including fcc/hep variation). This section shows chemical drawings of conformations including
hydrogenated derivatives of: (1) benzene ring (Figure S1), (2) benzene ring with one H-deficient
ring carbon (caused by Cin-O scission) (Figure S2), (3) benzene ring with one surface
interacting oxygen substituent (whether ¢ binding or =Oy binding) (Figure S3), (4) benzene ring
with one H-deficient ring carbon and one surface interacting oxygen substituent (Figure S4), and
(5) benzene ring with two surface interacting oxygen substituents (Figure S5).
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Figure S1. Adsorption conformations of benzene ring and its hydrogenated derivatives. Dots
and double bonds represent various binding types of atoms as shown in the legend at the top.'
The name convention follows the previous benzene adsorption study by Morin et al.'
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Figure S2. Adsorption conformations of benzene ring with one H-deficient ring carbon and
its hydrogenated derivatives. Blue circles indicates Pt atoms.
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Figure S3. Adsorption conformations of benzene ring with one surface interacting oxygen
substituent and its hydrogenated derivatives.
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Figure S4. Adsorption conformations of benzene ring with one H-deficient ring carbon and
one surface interacting oxygen substituent and their hydrogenated derivatives.
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Figure S5. Adsorption conformations of benzene ring with two surface interacting oxygen
substituents and its hydrogenated derivatives.



Schematics of Binding Type Couples
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Figure S6. Schematics of binding type couples listed in Table 1 along with expected p-orbital
lobes in the same phase.® BCPs are shown in pink balls and Pt atoms in blue circles.
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Figure S7. Schematics of structures listed in Table 2 along with expected p-orbital lobes in
the same phase.
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Charge flow Analysis
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Figure S8. Electron density difference upon n-mode adsorption of a C,H, fragment. Charge
occupation of the conjugated m electron system depends on binding of substituent groups.

Methoxy Strain Correction

In the training set, we observed strong strain related to -OCH and —OCH; groups. The strain is
visually observable where the methoxy and the ring are pulled towards the bridging oxygen, and
the Pt atoms are pulled out of the surface (Figure S9 a, b). These strained fragments involve
methoxy group bound to the surface, and the a-carbon and the two B-carbons bound to three
separate Pt atoms (Figure S9 c¢). We assigned two different corrections for the fragment
involving —OCH and —OCH, groups.
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Figure S9. (a) An example of a strained molecule with a -OCH group. (b) An example of a
strained molecule with a —OCH,; group. (c) Schematics of strained fragments.
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