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Introduction

It is with reference to the research article “Silver nanoparticles
to self-assembled films: Green synthesis and characterization” by
Zoya Zaheer & Rafiuddin .! The Uv-vis absorption peak of silver
nanoparticles synthesized from oxalic acid and silver nitrate, appearing
at 425 nm has been ascribed to the characteristic extinction coefficient
.2 of small mono dispersed spherical nanoparticles .>* although it is
ubiquitously known that this absorption is only due to surface plasmon
resonance (SPR) of silver nanoparticles. The extinction coefficient,
defined as A= abc is concentration dependent (where A=absorbance,
a= absorption coefficient, b= path length= lcm, c= concentration).
The equation assumes the form, a= A/c where extinction coefficient
varies with concentration.

The process of synthesis of silver nanoparticles from oxalic acid and
silver nitrate cannot be termed green synthesis. It is a misconception
and lack of distinction between chemical synthesis and green synthesis.
The authors .! have said, with great conviction that, the exact position
of absorption of silver depends on the dielectric constant of the
medium without any experimental evidence. However, it is universally
known that this absorption band is solely dependent on the surface
plasmon vibration of silver nanoparticles and the other compounds
present in the solution. It has nothing to do with dielectric constant of
the solvent. As the concentration of silver nanoparticles increases, the
absorbance also increases (Figure 1) without any change inthe 4 !
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Figure | UV- Visible spectra of yellow color silver sol. Reaction conditions:
[Ag']- 200 x 10" moldm; [Oxalic acid]-4.0 x10* moldm; [CTAB]-10.0 x 10-4
moldm-3; Temperature -30 °C.

They have argued further, that according to TEM images, the
nanoparticles were formed first in the solution, and subsequently
aggregated into large particles due to adsorption of Ag" on to the
surface of Ag’ through van der Waals forces. It must be made clear
that TEM images show shape and size of nanoparticles irrespective of
their scattering or aggregation. The adsorption of Ag™ on the Ag’ is a
matter of metal ion and a metal atom which are available in different
quantities in the solution. The van der Waals or London forces are
extremely weak forces which keep two neutral atoms such as He / Ar
or molecules like CH, together without bearing any charge on them.
Such molecules or atoms must have a temporary dipole due to non
spherical shape or non spherical distribution of electrons which brings

Volume 6 Issue 3 - 2017

Siddigi KS,' Rahman A,2 Tajuddin?
'Department of Chemistry, Aligarh Muslim University, India
2Department of Saidla, Faculty of Unani Medicine, Aligarh
Muslim University, India

Correspondence: Siddiqi KS, Department of Chemistry,
Aligarh Muslim University, Aligarh-202002, India;
Email siddigi@yahoo.co.in

Received: September 19,2017 | Published: October 20,2017

them together. Silver ions and silver nanoparticles are dispersed and
some of them get accumulated but the van der Waals forces are not
operative here. The substances in which adjacent molecules / atoms
are held together by van der Waals forces are frequently gases at room
temperature .° and their boiling points are extremely low (Table 1). The
authors .! have proposed the following mechanism for the formation
of Silver nanoparticles in aqueous medium at pH 3 (Figure 2).

Table | Contribution to the total van der Waals Lattice Energy in Kcal/mole .6

Molecule D!pole- D!pole-lnduced Dispersion Total b.Pt., 0K
Dipole Diploe
Ar 0 0 2.03 203 76
CO 0 0.002 2.09 2.09 8l
HCI 0.79 0.24 4.02 5.05 188
NH, 3.18 0.37 3.52 7.07 239.6
H,O 8.69 0.46 2.15 1.3 373.1
COOH K, CoO e
COOH COOH 1
coO’ K, coor . 5
COOH COO
OO . Kk (€576} .
coon " COOH Ag 3
€00 _fst,_ co0H +CO, o
COOH
COOH + Ag' —2%C0, +Ag° + H' 5
2Ag° +  2Ag" MU 4o 6
(yellow color; 4., = 425 nm)

Figure 2 Mechanism for the formation of Silver nanoparticles in aqueous
medium at pH 3.
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It is true that oxalic acid is a week acid and hence incompletely
ionized but monoionic species (equation 1) will not be stable.
It will lose the second proton forming C,0,* ion (equation 2) and
subsequently react with silver nitrate to yield silver nanoparticles.
Their claim that silver oxalate is not formed when silver nitrate is
added to oxalic acid at room temperature at pH 3, is incorrect. We have
experimentally investigated that when 10 M oxalic acid is mixed
with AgNO, or vice versa, a thick white crystalline precipitate is
instantaneously formed which settles at the bottom of container. After
standing for about 1 h it reduces silver nitrate to silver nanoparticles
and carbon dioxide is released with a simultaneous change in color,
according to the following reaction:

RT
2AgNO; + (COOH); —— A@:C>05 + 2HNOs3
140°C
AgrCr0y T_. 2Ag +2C0O;

However, if it is heated to 140°C immediate decomposition occurs
leaving behind Silver nanoparticles of dark brown color .” Equation 6
showing the formation of Ag,** leading to aggregation / deposition of
Ag" ions over Ag’ is likely but Ag*" formation is dubious. Recently
ZoyaZaheeretal. .*havereported green synthesis of silvernanoparticles
from Dioscorea deltoidea tuber extract and their characterization by
various techniques. They have again suggested that surface plasmon
resonance peak is dependent on dielectric constant of the medium .°
Unfortunately this reference .° has no mention of dielectric constant
in the entire manuscript. Unwarranted statement involving dielectric
constant is misleading. In fact, the biomolecules present in the tuber
and silver nanoparticles are responsible for the surface plasmon
resonance band. It has been suggested that Ag’ reacts with Ag* to form
Ag," which dimerizes to Ag,*". As given in their previous paper .' it
has neither experimental proof nor it is a convincing hypothesis.
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