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etry (FAAS) and inductively coupled plasma mass spec
trometry (ICP-MS) were used for the optimization of sorp- Element 
tion parameters and final determination, respectively. Al

The effects of concentration and volume of eluent; pH of Cu 
the solution, sample volume and the sampling and elution Fe 
rates on the chelation process were studied. Application of Mg 
these materials for the pre-concentration and removal of Mn 
metal ions from natural waters was also described. The Zn 
analytical performance of the three chelating resins and the * non-certified value
type of modification produced during their preparation were Except for Al, element recoveries were between 64% 
compared. Finally, the results demonstrated that TSK resin and 111 % and RCC’s in the digestates were 25 ± 5% (n = 
was the best one for quantitative recuperation of all elements. 3). As an additional advantage of the proposed method, up

has

in bovine liver (n = 3)
Certified Determined 

1.45 ±0.28 
140± 12 
117 ±26 
540 ±7 

8.48 ± 0.11 
117 ± 6

3*
160 ±8 
184± 15 
601 ± 28 
10.5 ±1.7 
127 ± 16
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'to 24 samples can be simultaneously prepared when using 
a 6-cavity focused microwave.

de Sao Carlos, Universidade de Sao Paulo, Sao Carlos, SP 
Brazil; Camila V. Oliveira**, Elma Neide V. M. Carrilho, 
Ana Rita A. Nogueira, *Embrapa Pecuaria Sudeste, Rod. 
Washington Luiz km 234, C.P. 339,13560-970 Sao Carlos, 
SP Brazil, gilberto@cppse.embrapa.br; Cintia S. Silva, 
JoaquimA. Nobrega, **Grupo de Analise Instrumental 
Aplicada, DepartamentodeQuimica, Universidade Federal 
de Sao Carlos, Sao Carlos, SP, Brazil

Combustion with oxygen in a sealed bomb has been 
used to convert solid and liquid combustible samples into 
soluble formsfor chemical analysis [1-2], In this system, the 
organic matter is oxidized to carbon dioxide and water 
during combustion and the volatile components formed by 
burning are trapped in an absorption solution. An oxygen 
combustion bomb-ion chromatography method was ap
plied for elemental analysis in organic compounds, fuel and 
hazardous wastes with indirect photometric detection [3-4]. 
In the present work, a rapid sample preparation method is 
proposed for decomposition of milk powder, bovine tissues, 
and plant materials containing certified contents of the 
analytes. The combustion was carried out in a commercial 
Parr™ stainless steel oxygen bomb (300 mL) at an oxygen 
pressure of 25 atm. The bomb was fired via an electrical 
discharge through a platinum wire, which was placed in a 
stainless steel capsule containing the sample (500 mg). 
Most of the samples were decomposed within 5 min, includ
ing a cooling step. A water-soluble tertiary amine 10% v/v 
solution (CFA-C) was used as absorption medium and the 
inorganic elements Ca, K, Mg, Na, P, S, and Zn were 
recovered with the bomb washings and determined in a 
simultaneous inductively coupled plasma optical emission 
spectrometer (ICP OES, Vista, Varian) with radial view 
configuration. The ICP OES was operated with a concentric 
nebulizer coupled to a cyclone type nebulization chamber. 
Most of the elements recoveries in the samples were 
between 95 and 100% and the certified and found contents 
exhibited a fair agreement at a 95% confidence level. The 
procedure was extended for determining iodine in milk 
samples spiked with potassium iodide prior combustion. 
The goal was to evaluate the volatilization and collection of 
iodine in CFA-C medium and its determination by ICP OES 
with axial view configuration (11182.978 nm). All recoveries 
were around 95-105% and the instrumental detection limit 
was 1.5 mg L1. The combustion procedure is rapidly applied 
and for an element as iodine any losses caused by volatil
ization in open systems and any undesirable effect caused 
by acid medium are avoided.
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An ideal sample digestion procedure should be fast and 
generate digestates with physical and chemical characteris
tics compatible with the analytical technique used for analytes 
measurement. Frequently aggressive conditions are adopted 
to reach quantitative decomposition of organiccompounds in 
plant materials. At high temperature and pressure in a closed 
vessel microwave-assisted procedure severe reaction condi
tions can be attainea without using an elevated amount of 
oxidant acids. Most works described in the literature did not 
investigate systematically this possibility and thus there is 
room to improve microwave-assisted procedures considering 
the amounts of acids employed and the consequent acid 
concentration of the digestates. The study developed dealt 
with the closed vessel microwave-assisted digestion of four 
species of Paspalum genera, a native Brazilian forage used 
for bovine feeding, using a combination of nitric acid and 
hydrogen peroxide. All experiments were performed employ
ing an Ethos 1600 microwave system (Milestone, Germany) 
equipped with 10 PFA fluoropolymer closed vessels, and with 
pressure and optical fiber temperature sensors. The effect of 
nitric acid concentration on digestion efficiency was tested for 
solutions (2.0 mL) containing 2.0, 3.0, 5.0, 7.0, and 14 mol L 
1 plus 1 mL of hydrogen peroxide (30% v v1). All experiments 
were carried out using a 5-step heating program with the 
maximum temperature set at 240°C. Subsequently, five heat
ing programs with different temperatures were evaluated by 
keeping the acid concentration at 2.0 mol L1. The digestion 
efficiency was assessed by determining residual carbon con
tent (RCC), Al, Ba, Ca, Cu, Fe, K, Mg, Mn, P, S, and Zn by 
inductively coupled plasma optical emission spectrometry 
with an axial-view configuration (Vista, Varian, Australia). The 
obtained results did not indicate any pronounced effect of acid 
concentration on RCC, which varied from 5 to 15 mg L'1. The 
analytes were accurately determined without any appreciable 
effect caused by RCC on emission intensities. It can be 
concluded that Paspalum can be efficiently digested using 
diluted nitric acid solution in spite of its original carbon content 
around 45% m nr1. In all experimental conditions adopted the 
temperature- and pressure-digestion time curves showed the 
same profiles indicating that different acid concentrations 
were effective to generate proper conditions when used in 
closed vessels heated by microwave radiation. The remaining 
acid concentration in the digestates before diluting varied from 
1.6 to 5.6 mol L1 depending on the acid concentration of the 
digestion solution.
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