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In this work, Ag2CrO4 nanostructures have been synthesized via a precipitation method using silver
salicylate, [Ag(HSal)], as a new precursor. At first, silver salicylate was prepared at room temperature
through a precipitation method. So, silver nitrate and sodium salicylate were used as starting materials.
Besides, the effect of silver precursor and surfactant concentration on the morphology of the products was
investigated by SEM images. SEM images showed that particle-like powders with particle size of 250—
300 nm and capsule-like nanostructures of AgzCrOs4 with diameters ~ 100 nm and lengths 130-140 nm
have been produced using AgNOs and [Ag(HSal)], respectively. In several experiments to decrease the par-
ticle size of products, sodium dodecyl sulfate (SDS) was applied as surfactant. The as-synthesized products
were characterized by energy dispersive spectrometry (EDS), powder X-ray diffraction (XRD), thermograv-
imetric and differential thermal analyses (TGA/DTA), scanning electron microscopy (SEM) and FT-IR

(Fourier transform infrared spectroscopy).
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1. INTRODUCTION

Recently, the shape and size of inorganic nano-
materials are well known to have an important influence
on their widely varying electrical and optical properties
[1], which are important in various applications. Among
these nanomaterials, it was found that silver chromates
are a good visible-light sensitive photocatalyst [2].

Ag2CrOy4 can be used as cathode for lithium cells [3],
solid electrolyte system involving Cul and AgaCrOs,
and ion transport, electrical and electrochemical prop-
erties [4]. Silver iodide solid electrolytes, containing
dichromate anion (Agl-Ag2Cr207) behave as super-
cooled liquids [5].

So far, there are a few reports on the synthesis of
Ag2CrO4 nanostructures. Liu et al. prepared necklace
structures of AgeCrO4 composed of single crystalline
nanorods with diameters of about 40 nm and lengths of
300 nm using high-active acrylicamide template [6].
Alamdari and co-workers synthesized AgaCrO4 nano-
particles by precipitation method using AgNOs and
K2CrOy4 as starting reagents, and they studied the ef-
fect of silver and chromate concentrations, flow rate of
reagent addition and temperature on the particle size
of synthesized silver chromate particles [7]. In addition,
biomimetic synthesis of AgsCrOs quasi-nanorods and
nanowires by emulsion liquid membranes was reported
by Liu et al. [8]. On the other hand, a major interest is
in the development of organometallic or inorganic com-
pounds as precursor for the preparation of nano-sized
materials [9, 10]. The aim of this study was to investi-
gate the effect of some experimental parameters on the
morphology of AgaCrO4 nanostructures and to find the
best experimental conditions for the synthesis of
AgsCrO4 nanostructures via a precipitation method.
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2. SYNTHESIS AND CHARACTERIZATION

2.1 Method of Sample Manufacturing and
Analysis

Silver(I) salicylate, [Ag(HSal)], was synthesized
according to this procedure: 4 mmol of AgNO3 was
dissolved in 50 mL of distilled water. A stoichio-
metric amount of sodium salicylate dissolved in an
equal volume of distilled water was added drop-wise
to the above solution under magnetic stirring. After
stirring for 15 min at room temperature, a white
precipitate was obtained, isolated and washed with
distilled water and ethanol several times to remove
impurities. The as-synthesized white precipitate was
dried at 50 °C in vacuum, and characterized by 'H-
NMR, and TGA/DTA.

In a general procedure, Ag2CrO4 was prepared by
reaction between silver precursor and NasCrO4 with
molar ratio of 2:1. At first, 0.002 mol of silver salicy-
late was dissolved in 50 mL of distilled water and
then, a solution including 0.001 mol of Na2CrO4 dis-
solved in 50 mL of distilled water was added into the
above solution drop-wise for 10 min under vigorous
magnetic stirring. After the addition of the NasCrOy4,
the solution was stirred for 10 min, and the obtained
precipitate collected and washed repeatedly with
distilled water and ethanol several times and finally
dried at 50°C in vacuum. The as-synthesized
Ag2CrO4 nanostructures were characterized by SEM,
FT-IR, EDS, and XRD analyses.
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3. RESULTS AND DISCUSSION

Fig. 1a shows the TGA/DTA of [Ag(HSal)] precursor.
As shown in Fig. 1a, an exothermic stage of [Ag(HSal)]
decomposition occurs between 210 and 310 °C with a
mass loss of 56.3 % (caled 55.80 %). Mass loss calcula-
tions showed that the final decomposition products
were AgO and Ag20. Fig. 1b shows the 'H-NMR spec-
trum of precursor. The multiple peaks appeared at the
aromatic protons. The sharp peak appeared at
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Fig. 1 - TGA/DTA curves (a), and 1H-NMR spectrum (b) of
[Ag(HSal)]
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chemical shifts of 6.6—7.8 ppm could be assigned to
14.35 ppm could be assigned to the proton of phenolic
hydroxyl group. The chemical shift of hydroxyl group
showed that this group could interact with silver ion.

In the EDS spectrum of sample 4 (Fig. 2a), Ag, Cr,
and S elements are detected. The presence of sulfur
element in this spectrum is because of AgaCrO4 capped
by SDS. (Fig. 2b), shows FT-IR spectrum of sample 4 in
the range 400—4000cm-!. The FT-IR spectrum of
AgsCrO4 obtained from sample 4 shows a strong ab-
sorption band at 888.45 cm -1, which may be assigned
to the vs vibration modes of Cr—O [11].
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Fig. 2 - EDS spectrum (a), and FT-IR (b) of AgaCrO4
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Fig. 4 — SEM images of samples 1 (a), 2 (b), 3 (c), 4 (d)
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Fig. 3 shows the XRD pattern of AgzCrO4 obtained
from sample 4. All of the reflection peaks in Fig. 3 can
be readily indexed to a pure orthorhombic phase of
Ag2CrO4 (JCPDS No. 26-0952).
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Fig. 3 - XRD pattern of Ag2CrO4

SEM image of sample 1 is shown in Fig. 4a. When
AgNOs was used as silver precursor, particle-like mi-
crostructures of AgeCrOs with particle size of 250—
300 nm were obtained. To modify the morphology of
products, silver salicylate was used as silver source.
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By using [Ag(HSal)] as precursor (sample 2), cap-
sule-like nanostructures of AgaCrOs with diameter of
about 100 nm and length of 130—140 nm were obtained
(Fig. 4b). To decrease the particle size of AgaCrO4, SDS
was applied. When the amount of SDS was 0.1 g
(Fig. 4c) and 0.5 g (Fig. 4d), particle-like nanostruc-
tures of Ag2CrO4 with particle size of 80—90 and 30—
35 nm were produced respectively.

CONCLUSIONS

In summary, Ag2CrO4 nanostructures were pre-
pared via a simple precipitation method by using
[Ag(HSal)] as a new silver precursor. According to
SEM images, the morphology of silver chromate
nanostructures was 1-D and 3-D by using [Ag(HSal)]
and AgNOs, respectively. Besides, SDS molecules
were applied to decrease the particle size of the as-
synthesized products.
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