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hour time resolution during In situ XANES, EXAFS, and SAXS during Pd nanoparticles synthesis. Top: Oleylamine/Pd = 1 reduced with methanol at 60° C. Bottom: Trioctylphosphine/Pd = 1.5 reduced with hexanol at 100° C.
in situ X-ray absorption fine The continuous increase in number of particles indicates slow nucleation. Fast growth in the early times suggests the precursor reduction is autocatalytic.

structure (XAFS) study in 2.0 - 0.10 0.3 1.8 4 = Slow nucleation indicated by continuous particle
microfluidic reactor L. 0.08 0.2 ol - ¥ formation
= Revealed Pd nanoparticles £ 006 & 0.1 g 12 T e ol 2,5'§ = Fast growth autocatalyzed by Pd
nucleation and growth g 10 4§ S 0 ; 2 08 . coapg 2.3 | = Slower growth caused by increased coverage by
mechanisms in solution by -‘2“05 > 3 3_01 ) 25 B 35 4 o8 e hio o b 15222 capping agent
correlating time-resolved 2 | 02 L ° 05 = Pd-capping agent bond strength dictates final
0.2 | | | SRS
XAFS and small-angle X-ray 0.0 0.00 >0 3 2000 4000 ° nanoparticle size

. 0) 1000 2000 3000 4000 - . . .
scattering (SAXS) Time (sec] - Log(t) Time (sec) = Manuscript in preparation

PNNL-SA-96476



