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Surface Atom Determination

The number of surface atoms in each reaction was determined based on the experimentally 

determined particle size distributions using TEM and applying a model of atom packing below 

for all 

catalysts.

Each reaction contains 0.66 x 10-6 mol metal and therefore was approximated to contain 3.9 x 

1017 metal atoms. Using the packing model the number of particle at each size is scaled to give 

the same total number of metal atoms according to the TEM derived particle distribution. From 

this a total number of surface atoms is derived according to the number of particle at each size 

and the fraction of atoms in that particle that are at the surface.

The following values are used in the calculations of rates in the manuscript

Catalyst Mean Particle Total Surface Atoms / % Relative to

Particle size / nm Total Atoms in Particle Surface Atoms in Particle

1.5 61 49

2.5 267 138

3.5 707 273

4.5 1466 453

5.5 2624 679

6.5 4259 952

7.5 6449 1271

8.5 9272 1636

9.5 12801 2049



Size / nm Surface Atoms 

per reaction

Supported Catalyst

1% AuPd / TiO2 4.1  1.3 5.7 x 1016 15 -

AuPd colloid   

(PVP : M = 1.2)

3.0  1.3 1.2 x 1017 31 2.1

AuPd colloid  

(PVP : M = 0.005)

6.0  1.9 8.5 x 1016 21 1.5

AuPd colloid  

(PVP : M = 0.1)

2.8  1.8 1.3 x 1017 33 2.3

AuPd colloid  

(PVP : M = 20)

1.9  1.3 1.4 x 1017 36 2.5


