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Magnetic solid-phase extraction based on magnetic multi-walled carbon nanotubes for
the determination of phthalate monoesters in urine samples

Journal of Chromatography A. 1286 (2013) 22-28 :4las oL

oS>
In this study, magnetic carbon nanotubes (MCNTSR were prepared by assembling
magnetic nanoparticles onto the acid-treated multiwall carbon nanotubes (MWCNTS).
Due to their excellent adsorption capability, the MCNTSs were used as adsorbent of
magnetic solid-phase extraction (MSPE) to extract phthalate monoesters (PMEs), the
main biomarkers of phthalate exposure, from human urine. B?/ coupling MSPE with
gas chromatography—mass spectrometry (GC-MS), a reliable, sensitive and cost-
effective method for the simultaneous determination of five main PMEs including
monomethyl phthalate (MMP), monoethyl phthalate (MEP), mono n-butyl phthalate
(MBP), mono-(2-ethylhexyl) phthalate (MEHP) and monobenzyl phthalate (MBzP)
was developed. The factors that could influence the extraction, including the amount
of magnetic nanoparticles, pH of sample solution, extraction and desorption time, the
amount of salt addition, the type and volume of desorption solvent were investigated
in detail. Under optimized conditions, the LODs and LOQs achieved were in the
range of 0.025-0.050 and 0.125-0.250 ng mL"" respectively. And calibration curves
were linear (r2 > 0.992) over the concentration ranges from 0.250 to 250 ng mL . In
addition, a satisfying reproducibility was achieved by evaluating the intra- and inter-
day precisions with relative standard deviations (RSDs) less than 11.2% and 11.4%,
respectively. The recoveries of the five PMEs ranged from 92.6% to 98.8% with the
RSDs less than 10.7%. Finally, the established MSPE-GC-MS method was
successfully applied to determine PMEs in human urine samples. MMP, MEP, MBP
and MEHP were detected in most of the samples with the median concentration of
8.46, 9.26, 13.60, and 5.95 ng mL " respectively. MBzP was detected in 58.3% of the
samples with the median concentration of 3.05 ng mL ', Taken together, the MSPE-
GC-MS method developed in current study provides a new option for the
determination of PMES in human urine.
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The investigation of kinetic and isotherm of fluoride adsorption onto functionalize
pumice stone

Journal of Hazardous Materials;217-218(2012):123-32.  :4las oL

oo

In this research work, pumice that is functionalized by the cationic surfactant,
hexadecyltrimethyl ammonium %HDTMA), is used as an adsorbent for the removal of
fluoride from drinking water. This work was carried out in two parts. The effects of
HDTMA loading, pH (3-10), reaction time (5-60 min) and the adsorbent dosage
(0.15-2.5 g L(-1)) were investigated on the removal of fluoride as a target
contaminate from water through the design of different experimental sets in the first
part. The results from this first part revealed that surfactant-modified pumice (SMP)
exhibited the best performance at dose 0.5 g L -1?, pH 6, and it adsorbs over 96% of
fluoride from a solution containing 10 mg L(-1) fluoride after 30 min of mixing time.
The four linear forms of the Langmuir, Freundlich, Temkin and Dubinin-
Radushkevich isotherms model were applied to determine the best fit of equilibrium
expressions. Apart from the regression coefficient (R(2)), four error functions were
used to validate the isotherm and kinetics data. The experimental adsorption isotherm
complies with Langmuir equation model type 1. The maximum amount of adsorption
#Q(m_ax)) was 41 mg ﬁ(-l). The kinetic studies indicated that the adsorption of
luoride best fitted with the pseudo-second-order kinetic type 1. Thermodynamic
parameters evaluation of fluoride adsorption on SMP showed that the adsorption
process under the selected conditions was spontaneous and endothermic. The
suitability of SMP in defluoridation at field condition was investigated with natural
groundwater samples collected from a nearby fluoride endemic area in the second
part of this study. Based on this study's results, SMP was shown to be an affordable
and a promising option for the removal of fluoride in drinking water.
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Surface modification of bone char for removal of formaldehyde from air

Applied Surface Science;286(2013):235-239. 4l A

HEW S
The aim of this study was to evaluate the adsorption performance of bone char (BC)
modified with acetic acid for formaldehyde removal from polluted air. The porous
structure, surface characteristics and functional groups involved in formaldehyde
adsorption were determined using the Brunauer—Emmett-Teller (BET) method,
scanning electron microscope (SEM) equipped with energy dispersive X-ray (EDX)
and Fourier transform infrared spectroscopy (FTIR), respectively. It was found that
the modified BC has a_higher specific surface area than the original BC. The
maximum surface area of the modified BC was 118.58 m“/g. The FTIR spectrum of
modified BC indicated that the ha/droxyl and carboxgll grou;t))s on the BC surface
Elayed a significant role in the adsorption of formaldehyde by modified BC. The
reakthrough, equilibrium time and adsorption capacity of modified BC were greater
than the original BC. Moreover, the results showed that at initial concentrations of 20,
50, 100 and 200 mg/L, the equilibrium times for BC and modified BC were 85, 75,
65 and 45 min and 95, 85, 70 and 50 min, respectively. It seems that the
formaldehyde adsorption capacit?/ of modified BC depends on both physical and
chemical properties. These results showed that modified BC can be used as an
efficient adsorbent for formaldehyde removal.
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The investigation of the LED-activated FeFNS-TiO2 nanocatalyst for

photocatalytic degradation and mineralization of organophosphate pesticides
in water.
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Magnetic solid-phase extraction based on magnetic multi-walled carbon nanotubes for
the determination of phthalate monoesters in urine samples

Water Research 59(2014) 130-144:4l. gl

oS>
This study evaluated the preparation and characterization of an efficient doped TiO,
as a novel catalyst for degradation of diazinon model pesticide using LED-activated
photocatalysis. TiO, was doped using N, NS, FeNS, and FeFNS. The FeFNS-doped
TiO, showed the highest catalytic activity in LED/photocatalysis. FeFNS-doped TiO,
is a mesoporous nanocrystal powder with a mean pore diameter of 10.2 nm, a specific
surface area of 104.4 m?/g and a crystallite size of 6.7 nm. LED/photocatalysis using
FeFNS-doped TiO, improved diazinon degradation by 52.3% over that of as-made
plain TiO, at an optimum solution pH of 7. The diazinon degradation in
LED/photocatalysis using FeFNS-doped TiO, increased from 44.8% to 96.3% when
the catalyst concentration increased from 25% to 300%sat a reaction time of 100 min.
The degradation and mineralization of diazinon during LED/photocatalysis with
FeFNS-doped TiO2 catalyst followed the pseudo-first-order reaction modeln with the
rate constants of 0.973 h-* and 0.541 h-', respectively. The FeFNS-doped TiO, was
found to be an efficient catalyst that was photoactivated using UV-LED lamps.
LED/photocatalysis with FeFNS-doped TiO, catalyst is a promising alternative to
conventional UV/ TiO,photocatalysis for producing free OH radicals for use in the
degradation and mineralization of water toxic contaminants.
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