
Accepted Manuscript

Graphene-mediated self-assembly of gold nanorods into long fibers with con-
trollable optical properties

Pegah Bagheri, Mana Farivar, Abdolreza Simchi

PII: S0167-577X(18)30650-5
DOI: https://doi.org/10.1016/j.matlet.2018.04.056
Reference: MLBLUE 24223

To appear in: Materials Letters

Received Date: 4 November 2017
Revised Date: 27 March 2018
Accepted Date: 13 April 2018

Please cite this article as: P. Bagheri, M. Farivar, A. Simchi, Graphene-mediated self-assembly of gold nanorods
into long fibers with controllable optical properties, Materials Letters (2018), doi: https://doi.org/10.1016/j.matlet.
2018.04.056

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.matlet.2018.04.056
https://doi.org/10.1016/j.matlet.2018.04.056
https://doi.org/10.1016/j.matlet.2018.04.056


  

1 

 

Graphene-mediated self-assembly of gold nanorods into long fibers with controllable 

optical properties  

Pegah Bagheri
a
 and Mana Farivar

a
, Abdolreza Simchi

a,b*
  

a
Department of Materials Science and Engineering, 

b
Institute for Nanoscience and Nanotechnology, Sharif 

University of Technology, P.O. Box 11365-9466, Azadi Avenue, 14588 Tehran, Iran  

*Corresponding author: Tel.: +98 21 6616 5261; Fax: +98 21 6600 5717; simchi@sharif.edu 

ABSTRACT 

The paper presents graphene-templated self-assembly of gold nanorods into long fibers with controllable optical 

properties. It is shown that the size of self-assembled nanostructures varies with time and is controlled by chemical 

reactions between amine groups of graphene and the functional groups of gold. The absorption peak of the 

nanostructures changes over time while the photoluminescence intensity is quenched. The self-assembled 

nanostructures with variable plasmon resonance effects are potentially usable for the fabrication of nanoscale 

devices for biomedical applications. 
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1. Introduction 

There is a great interest in gold nanorods (NRs) with shaped-controlled optical properties for various applications 

such as cell imaging, cancer therapy, biosensing, and fabrication of nanoscale devices [1]. Au NRs possess unique 

optical properties due to their high optical extinction cross-section in the range of visible and near-infrared 

wavelengths and strong localized plasmonic fields at the tips [2]. As a result, the usage of Au NRs has recently 

expanded beyond traditional applications to include functions in biomedical, diagnostic, catalytic, and sensing areas 

[3]. As the collective oscillations of the electrons surrounding the metallic nanorods and thus the intensity and 

wavelength of surface plasmon resonance are highly shape and size dependent [4], self-assembly of Au NRs into 

one-dimensional nanostructures with varying aspect ratios and optical properties is very interesting field of study. 

The formation of structured nanomaterials by self-assembly of nanoparticles through selective and controllable non-

covalent interactions provides a powerful tool for the fabrication of nanoscale devices with unique properties [2]. 

Nevertheless, integration of particles at molecular and nanoscale levels in order to attain specific optoelectronic 
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