
Chemically modified nano silica gel with 2-((3silylpropylimino)
methyl)-2-hydroxy-1-naphthol (SPIMHN) as good and efficient
adsorbent for solid phase extraction

M. Ghaedia,*, E. Sharifpourb

aChemistry Department, Yasouj University, Yasouj 75918-74831, Iran
Tel./Fax: +98 741 2223048; email: m_ghaedi@mail.yu.ac.ir
bChemistry Department, Islamic Azad University, Gachsaran Branch, Gachsaran, Iran

Received 16 October 2011; Accepted 9 January 2012

ABSTRACT

A new selective solid phase extractor was prepared based on modification of silica gel with
2-((3silylpropylimino) methyl)-2-hydroxy-1-naphthol (SPIMHN). The solid phase extractor is
stable in 6mol/L HCl, common organic solvents, and buffer solutions at pH 2.0–8.0. This
new sorbent was successfully applied for the enrichment of trace amount of Fe3+, Pb2+, Cu2+,
Ni2+, Co2+, and Zn2+ ions subsequent their determination by flame atomic absorption spec-
trometry. The influences of the analytical parameters including pH, ratio of aminopropylsily-
late to 2-hydroxy-1-naphthaldehyde and amount of solid phase, sample flow rate, eluent
solution conditions (type, concentration, and volume), and sample volume on the metal ions
recoveries were investigated. The method has high sorption—preconcentration efficiency
even in the presence of various interfering ions (recoveries between 98 and 99.4 and detec-
tion limits in the range of 1.3–2.8). The proposed method is applicable for understudied ana-
lytes with recoveries more than 95% and relative standard deviation < 4.2%, especially for
real sample analysis.
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1. Introduction

They have various biological effects as essential
and/or toxic element. Generally, metals are potentially
toxic to living organisms at variable concentrations.
Heavy metals and metalloids are not necessary for
metabolic activities, are toxic to the cell even at quite
low concentrations [1–3]. The environmental exposure
to the heavy metals is a well-known risk factor
for human health, plants, and animals [4,5]. Despite
high sensitivity of Inductive coupled plasma-mass

spectrometry (ICP-MS) being quite sensitive as a mea-
surement analytical technique, the matrix effect may
preclude direct analysis by ICP-MS or other tech-
niques. To overcome the conventional problem associ-
ated with the real sample (complicated matrices and
low level of analyte), generally caring out a separation
and preconcentration procedure prior to flame atomic
absorption spectrometry (FAAS) is required. Chelating
resins as frequently used solid phase procedure pro-
vide good stability, high sorption capacity for metal
ions and good flexibility in working conditions [6].
Selectivity of the solid phase sorbent towards an ana-
lyte depends on the structure of the immobilized*Corresponding author.
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