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Determination and preconcentration of cations (Mn& Ni and V) in
water and food samples with dispersive liquid-liquid
microextraction (DLLME) method

In the first work, Dispersive liquid-liquid microextraction (DLLME) was developed for the
preconcentration and determination of simultaneous manganese and nickel in water and food
samples. In this work, an appropriate mixture of ethanol (the disperser solvent) and chloroform
(the extraction solvent) was injected rapidly into the aqueous samples containing manganese and
nickel. Complex was formed by using ‘-(Y-pyridylazo)Y-naphtol (PAN) reagent. Thesedimented
phase was dissolved in Y++ pL ethanol and aspirated into the flame atomic absorption
spectrometer (FAAS) using a home-made microsample introduction system. Several variables
affecting the microextraction efficiency such as pH, concentration of ligand, type and volumes of
extraction and disperser solvents were investigated and optimized. Under the optimized
conditions and preconcentration of only )+ mL of sample, the enhancement factors of 1£.Y and
oA.1 and the detection limits of +.A ug L™ and .Y pg L~ were obtained for manganese and
nickel, respectively. The relative standard deviations (R.S.D. n=°) were lower than £% for both
of elements.

In the second work, Dispersive liquid-liquid microextraction (DLLME) was developed by the
spectrophotometry satisfactorily to the preconcentration of vanadium in water and food samples.
In this work, an appropriate mixture of ethanol (the disperser solvent) and chloroform (the
extraction solvent) was injected rapidly into the aqueous samples containing vanadium. Complex
was formed by using N-benzoyl-N-phenylhydroxylamine (BPHA) reagent. Thesedimented phase
was dissolved in Y+ + pL ethanol. The factors influencing the complex formation and extraction
by DLLME-SFO method were optimized. Under the optimized conditions: Y+ pL, +.© mL and
Y+ mL of extraction solvent (chloroform), disperser solvent (ethanol) and sample volume,
respectively, an enrichment factor of 9A. £, a detection limit (based on YSb/m) of +.V¢ ug L™ and
a relative standard deviation of +.YY % (at Yo+ pg L) were obtained. The calibration graph
using the preconcentration system for vanadium was linear from +.° to ©++ ng L with a
correlation coefficient of +.%A. The method was successfully applied for the determination of
vanadium in shaft water, lettuce, almondand parsley.
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Analyte Extraction Disperser | Chelating | Analytical | EF* | LOD” RSD’% | Ref
solvent solvent agent technique (ug L™
Pd dichlorobenzene | ethanol PAN* FO- VY, | 5 /Ye <t (")
Co LADS’ JAR
AR Y]
CBs’ chlorobenzene acetone - GC-ECD | YY) | +fenee /oY M
to to to
AYY ofe0 Y/A
CPs’ chlorobenzene acetone acetic GC-ECD | YAY | /). 1 ()
anhydride to to to
.1 Y/« 1A%
Phenols carbon acetone - GC-MS - YA, YA, (%)
tetrachloride £t Y/
Cd carbon methanol | APDC GF-AAS | YYo | +/+ v/e (®)
tetrachloride
OPs® trichloroethane | acetone - GC-NPD | Y4+, | +/+Y, Ve ")
Av . . / . /\
OPPs’ | chlorobenzene acetone - GC-FPD | VYAd of ¥ VY V)
to to to
YeVo /~ A 0/1
Co, carbon acetone PAN GF-AAS | Y)Y, | +/+e ), v/e, ()
Ni tetrachloride Yoo [+ YY MY

! Enhancement factor
? Detection of limit
* Relative standard deviation (RSD)

* 1-(2-pyridylazo)-2-naphtol

> Fiber optic-linear array detection spectrophotometry (FO-LADS)
® Chlorobenzenes (CBs)
’ Chlorophenols (CPs)

® Organo phosphorus compounds (OPs)

®Organophosphorus pesticides (OPPs)
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C _ se
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