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The most stable structures and most salient features of the AumPt, (2<m-+n<5) clusters
are presented in Fig. S1. Additional information regarding higher energy isomers and relative
stability are provided in Fig. S2 to S4. The binding energy per atom increases with the cluster
size and alloying Pt clusters with Au is energetically unfavorable as recently discussed. The
tendency of the systems to form clusters with the largest possible number of platinum atoms
is clear from the plots in Fig. S4. The HOMO-LUMO gaps reported in Fig. S5 give evidence
that pure Aup, clusters exhibit the even-odd oscillation behavior with Ey.. (even)> Ey. (odd),
which is consistent with other previous reports for this group of clusters.>® Figures S6 and S7
present the electron density distribution of relevant orbitals. Finally, Figures S8 ,S9 and S10
displays the total density of states and its projection on s and d orbitals of Au and Pt atoms in
a selected series of clusters. Overall, a general feature emerges among all the studied Au/Pt
bimetallic clusters, regardless of their composition; namely, the Pt (5d) states constitute the
major contribution to the DOS near the Fermi level and the Au (5d) states appear quite
below. The presence of the Pt (5d) states close to the Fermi level implies a larger potential

chemical activity of Pt sites in electrophilic and nucleophilic reactions.



Figure S1. The lowest energy structures of pure Aupm, Pt, (m, n=2-5) and binary AunPt,

(2<m+n<5) alloys, their corresponding bonding energies, E;, (eVV/atom), HOMO-LUMO

energy gap, EH-L (eV) and spin magnetic moment, p (p/cell).
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Figure S2. Au,Pt,,(m+n<5) structural isomers Ey, (€V/atom) is the representative of the energy

difference between structural isomers and ground state and L (p/cell). is the magnetic moment.
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Figure S2 continued

Au,Pt*

Au,Pt®




Figure S3. Binding energy of AuyPt, (m+n<5) bimetallic cluster as the function of cluster

composition (m/n). Different colors serve as an eye guide only.
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Figure S4. Atom attachment energy, Ei: (eV/atom) , for AunPt, bimetallic clusters. Green
color represents the attachment energy of Au atom to AunPt, bimetallic clusters and, and blue

color represents the attachment energy of Pt atom to AuyPt, bimetallic clusters. Different

colors serve as an eye guide only.
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Figure S5. HOMO-LUMO energy gap, En.., of AuyPt, (m+n<5) bimetallic clusters as the

function of cluster composition. Different colors serve as an eye guide only.
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Figure S6. HOMO and LUMO electron density of some representative mono- and bimetallic

clusters.
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Figure S8. Plots of density of states projected on s and d orbitals of Pt and Au in their

corresponding clusters.
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Figure S9. s and d orbital density of states and projected density of states of Au,Pty, (m+n <

4) metallic and bimetallic clusters.
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Figure S10. s and d orbital density of states and projected density of states of Au,Pt,, (m+n

=5) metallic and bimetallic clusters.

All5

i
.f{:—-
r—bf‘k —
e A ——
= 1 ==

DOS (arb. units)
DOS (arb. units)
DOS (arb, units)

5 & e w = &

 DOS(arb. unit)
56 s 0 35 3

DOS (arb. units)
2 5 53 4L e w 2 5 B




Figure S11. Au,Pt,,02(m+n < 5) stable structures and spin magnetic moment p (u/cell)
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Figure S11 Continued
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Figure S11 continued
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Figure S12. Top and side view of the (5,5)-CNT supported metal-O, complexes along with

adsorption energy and spin magnetic moment p (p/cell)
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