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Abstract 

Here, we report for the first time a facile one-step 

fabrication route of anisotropic palladium nanoparticles (Pd 

NPs) with high SERS performance by polymer self-

assembly. 

 

 

1. Introduction 

Recently Akil et .al have reported ring like structure and also 

nano cube particles for gold/silver nano particles obtained 

by a self-assembly shape-controlled technique, simple, fast 

and independent of reducing agent in two different 

researches. In this technique, MNPs are formed in a “one 

step” upon spin coating, on conductor or n doped semi-

conductor substrate, of a dispersion of homopolymer 

(Polymethyl methacrylate) and metallic salt as precursor. 

There is neither reducing agent or copolymer nor 

preliminary functionalization of the surface in this 

fabrication method. In this project we aim to extend this 

synthesis way to Pd nanomaterials due to the potential of Pd 

in photocatalysis and the difficulty to produce anisotropic Pd 

nanoparticles by simple synthesis methods [1-5]. 

 

2. Discussion 

 

 

Anisotropic Pd NPs are spontaneously formed upon the spin 

coating of Pd precursor-PMMA (polymethyl methacrylate) 

dispersion on N-doped silicon wafer/ITO due to a rapid 

evaporation of the volatile solvents from PMMA. Precisely, 

the spin coating leads first to a self-assembly of PMMA into 

micelles containing Pd2+, and then the solvents’ evaporation 

leads to the formation of nano porous PMMA film, where 

Pd NPs are localized inside holes. The substrate conductivity 

plays a major role in the synthesis mechanism since it allows 

a spontaneous reduction of the Pd precursor into Pd 

nanoparticles. The repulsive interaction force between the 

couple (hydrophilic Pd phase /hydrophobic PMMA phase) 

and the substrate allows us to control the final size and 

morphology of the produced nanostructures. In addition, the 

number of Pd NPs can also be modulated by adjusting the 

synthesis parameters such as precursor concentration and 

PMMA solution. A high number of NPs (Figure 1) separated 

by small gaps was obtained at high Pd precursor 

concentration and led to high SERS performance substrate 

despite the weak plasmonic properties of Pd. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. a) SEM images of high-density substrate of closely 

separated anisotropic Pd NPs. b) SERS of 4-

Mercaptopyridine 10-6 M and average Raman spectra of 4-

Mercaptopyridine 10-3 M obtained with self-assembly 

synthesis.  
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3. Conclusions 

In summary, Mono-dispersed anisotropic Pd nano particles 

has been synthesized using a simple one-step method 

without any surfactant or reducing agent. With adjusting of 

synthesis parameters, different morphologies with high 

SERS performance were obtained. 
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