
Accepted Manuscript

Synthesis, kinetics and photocatalytic study of “ultra-small” Ag-NPs obtained

by a green chemistry method using an extract of Rosa ’Andeli’ double delight

petals

Javier Suárez-Cerda, Gabriel Alonso-Nuñez, Heriberto Espinoza-Gómez,

Lucía Z. Flores-López

PII: S0021-9797(15)30068-0

DOI: http://dx.doi.org/10.1016/j.jcis.2015.07.049

Reference: YJCIS 20607

To appear in: Journal of Colloid and Interface Science

Received Date: 19 June 2015

Revised Date: 10 July 2015

Accepted Date: 21 July 2015

Please cite this article as: J. Suárez-Cerda, G. Alonso-Nuñez, H. Espinoza-Gómez, L.Z. Flores-López, Synthesis,

kinetics and photocatalytic study of “ultra-small” Ag-NPs obtained by a green chemistry method using an extract

of Rosa ’Andeli’ double delight petals, Journal of Colloid and Interface Science (2015), doi: http://dx.doi.org/

10.1016/j.jcis.2015.07.049

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.

http://dx.doi.org/10.1016/j.jcis.2015.07.049
http://dx.doi.org/http://dx.doi.org/10.1016/j.jcis.2015.07.049
http://dx.doi.org/http://dx.doi.org/10.1016/j.jcis.2015.07.049


  

Synthesis, kinetics and photocatalytic study of “ultra-small” Ag-NPs obtained by a green 

chemistry method using an extract of Rosa 'Andeli' double delight petals. 
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Abstract. 

 

This paper reports the effect of different concentrations of Rosa 'Andeli' double delight petals 

aqueous extract (PERA) in the synthesis of silver nanoparticles (Ag-NPs), using an easy green 

chemistry method. Its kinetics study and photocatalytic activity were also evaluated. The Ag-

NPs were obtained using an aqueous silver nitrate solution (AgNO3) with 9.66% w/v, 7.25% 

w/v, and 4.20% w/v PERA as both reducing-stabilizing agent. The formation of the Ag-NPs 

was demonstrated by analysis of UV–vis spectroscopy, scanning electron microscopy–energy 

dispersive spectroscopy (SEM–EDS) and transmission electron microscopy (TEM). TEM 

analysis shows spherical nanoparticles in shape and size between ~0.5 to 1.4 nm.  

A comparative study was done to determine which concentration was the best reducing-

stabilizing agent, and we found out that “ultra-small” nanoparticles (0.5-1.1 nm) were 

obtained with 9.66% w/v of PERA. The size of the Ag-NPs depends on the concentration of 

PERA and Ag(I).  

The reaction of formation of “ultra-small” Ag-NPs, proved to be first order for metallic 

precursor (silver) and second order for reducing-stabilizing agent (PERA). 

The Ag-NPs showed photocatalytic activity, in degradation of commercial dye with an 

efficiency of 95%. 
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