—a— H,—e— H,+0

of O

13 0 _

. center to center distance
T T T T T T T T T

o) @

Particles’ width

T T T
: Particles' height

25 5 75 100 125 150 175 200 225 250 275
loadings (atoms/nn’)

Mean Size (nm)

NPOOBR »rO 3SR
T

d without
TMA

~ 25 atoms/nm ~ 60 atoms/nm

~ 25 atoms/nin ~ 40 atoms/nt

Particles dimension (nm)
& 5 6 7 8 9
3.5x10" £ _ L s
3x1074°_ o €
— s 8 ~ . F°
fvg 2.5x10"% Se . continuous layer f <
50 nm <- gt b
= 2x10” e X T & 7 g
, . B N
%‘ loadings ., ™ L
. X 3 £ 1 5x10] E = 8T
~ 25 atomé/nin TMA ~ 40 atoms/nin g 2K A N\ 8
8 R | = 979
. T \-> higer N\ &=
10" " - A _ oadings 10 &
®  without TMA (in situ) . a
® with 10 TMA (in situ) e 1"
A Wwith 0, 1,3,10 TMA (ex situ) iaf,,
. 10°
Average size (number of Pd atoms)

Figure 1 a) In situ GISAXS patterns of Pd NPs grown by the ALD processes with Hx* and Hy*+0,*
as co-reactant on Al,Os. b) The evolution in NP morphology (average center-to-center distance,
height and width of Pd particles) with Pd loading, extracted from in situ GISAXS patterns. A faster
increase in average center-to-center distance is shown for the H.*+O,* process. ¢) SEM images for Pd
NPs deposited by the Ho* and H,*+0O>* processes at higher loadings. A clear difference in the
morphology is shown: worm-like structure vs. isolated particles. d) In situ GISAXS patterns and e)
SEM images of Pd NPs grown by the ALD process with and without TMA exposures during the first
10 ALD cycles. f) ALD based tuning strategy for Pd NPs’ size (number of Pd atoms per particle) and
coverage (particle distance). This figure shows that the morphology of ALD Pd NPs can be precisely
tailored by tuning TMA exposures and applied cycles (Pd loading). Red (black) dots refer to the in situ
measurement with (without) TMA pulses in the first 10 ALD cycles and blue dots refer to the ex situ

measurement on Pd NPs samples with the same Pd loading, grown by ALD processes with a different
number of TMA pulses.



