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OPTIMIZATION OF PLANT SAMPLE PREPARATION AND ICP
PARAMETERS FOR ANALYSIS OF PHOSPHORUS

BELA KOVACS, JOZSEF PROKISCH, JAKAB LOCH, ZOLTAN GYORI
Central Laboratory, Debrecen Agricultural University
Debrecen, Hungary, P.O.B. 36. H-4015, E-mail: KOVACSB@FS2.DATE.HU

Abstract Parameters of HNO;-H,O, wet digestion sample preparation method and
inductively coupled plasma atomic emission spectrometer (ICP) are discussed for
phosphorus analysis.

A LABTAM 8440M type inductively coupled plasma atomic emission spectrometer
(ICP) and one of the wet digestion methods for plant sample preparation was tested. As
phosphorus is one of the most important element of the periodic table and an ICP
instrument is able to measure in UV range where the wavelength of phosphorus is, we
can measure its content in plant samples with this instrument by emission spectroscopy.
If we want to get acceptable resuits then the parameters of ICP and sample preparation
are very important. The effect of ICP adjustable parameters has been investigated on the
signal to background ratios of elements. The ICP parameters investigated in details
included the next ones: viewing height, forward power, sample gas, coolant gas,
auxiliary gas and flushing gas flow rate and sample uptake flow rate.

A simple, fast and relatively inexpensive sample preparation method with satisfactory
accuracy and precision has been developed for a LABOR MIM OE-718/A electronic
block digest apparatus with 15000 samples/year effectiveness. Therefore the effects of
wet digestion parameters on the effectiveness of sample preparation have been
investigated. These parameters were the next ones: quantity of dry weight, quality of
digestion acid (HNO;, HC1, H,SOy4, HC1Oy), quantity of cc. HNOj3, quantity of H,O,,
duration of predigestion and digestion, the temperature of predigestion and digestion and
the final filtration. The optimal parameters have been determined for HNO3;-H,0, wet
digestion method and ICP instrument:

Optimal parameters of HNO3;-H,0, wet digestion sample preparation method:

Dry weight, generally 2 g; digestion acid, 10 cm® HNO3; 3 cm? 30% H,0,; duration and

temperature of predigestion: 30 min. and 60 °C, for final digestion: 45 min. and 120 °C.

Optimal parameters of the ICP instrument: Parameters: Optimal value:
Viewing height 6 mm
Forward power 1000 W
Sample gas flow rate 1.14 dm3/min.
Coolant gas flow rate 10 dm3/min.
Auxiliary gas flow rate 0.1 dm3/min.
Flushing gas flow rate  0.13 dm3/min.
Sample uptake rate 4 cm3/min.
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