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3. Experiment 
 
 

Elemental analysis of plant samples 
 
Objectives 
 

On this practice zinc concentration of plant samples will be determined by 
Flame Atomic Absorption Spectrometry (FAAS). For this purpose plant samples have 
to be suitably prepared. Two different methods will be applied for sample preparation: 
ashing and atmospheric digestion. 
 
Ashing 
 

Ashing in analytical chemistry is defined as the heating of a substance to leave 
only noncombustible ash, which is analyzed for it’s elemental composition. 
Dry ashing is usually performed by placing the sample in an open vessel made fo 
porcelain or quarz and destroying the combustible (organic) portion of the sample by 
thermal decomposition using a muffle furnace. Typical ashing temperatures are 450 
to 550°C.  
 
Experiment outline 
 
1. Take out 6 porcelain cruicibles and indicate the sample numbers on them before 
use (from 1 to 6). Measure the weight of each crucibles on precision balance. Into 5 
of them measure exactly 0,5000 g previously dried and homogenized plant sample. 
The 6. crucible is the blind control thus don’t take any plant sample in it but measure 
it’s weight too and treat it the same as the samples. 
 

2. Put the crucibles into the ashing furnace (ask for help from the teacher). Numbers 
written on the crucibles will be burnt down during the ashing process thus map have 
to be made about their location in the furnace so that you will be able to identify your 
samples after the ashing. 

 

3. Ask the teacher’s help to turn up the thermostatic controler to 500°C and to switch 
on the furnace.  

 

4. After 2-3 hours of ashing take out the samples carefully with crucible tong and put 
them on a tile next to the furnice exactly the same as indicated on your map. Check 
your samples: if ashes have a pale light grey colour without black particles in it, the 
ashing process is complete and you can switch off the furnice.  

Attention: Take a note next to your crucibles with „hot!” written on it!!  
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5. After your crucibles are completely cooled measure them again on precision 
balance. 

 

Calculation 

 

Calculate the ash content of your samples using the following formula: 
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Dissolving the ash samples 
 
1. Ash from the crucibles are taken into beakers of 50 cm3. Measure 5 cm3 65% 
(m/m) HNO3 on them with acid resistant dispenser. Put the beakers on electric 
cooktop and heat them for 30 minutes. Beside the ash samples make blind samples 
as well and treat them on the same way (they will contain only the acid without any 
sample). 

 

2. After the heating take beakers from the cooktop and dilute them with 10 cm3 
distilled water then let them to cool down completely. 

 

3. When they are cooled filter your liquid samples into volumetric flasks of 25cm3.  

Attention: Only diluted and cooled samples can be filtered!  

 

4. Fill up the volumetric flasks until the mark with distilled water and close them with 
laboratory parafilm. Beside indicating the sample numbers on the flasks write an „A” 
on them so you will know that these samples were prepared by ashing. The zinc 
concentration of the 5 samples and 1 blind will be determined by Flame Atomic 
Absorption Spectrometry. 

 

Atmospheric digestion 
 

Atmospheric digestion is a sample preparation method which means the 
oxidizing of the plant samples with the mixture of acids. 
 
Attention: during this practice concentrated acids and strong oxidizing agents will be 
used! Always use acid resistant dispenser for the measurements! Work in fume hood 
and wear lab spectacles! 
 
1. Take out 6 Erlenmeyer falsks of 100 cm3, write numbers on them from 1 to 6. Into 
5 flasks measure 0,5000 g dried, homogenized plant samples on precision balance, 
the other flask is the blind which remains empty.  
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2. Add 5 cm3 concentrated HNO3 into the samples as well as into the blind. Use acid 
resistant dispenser when measuring HNO3! Blind sample is the control to check the 
purity of the acid.  

 

3. Put the flasks on electrical cooktop and heat them to start digestion. In the 
begining of the heating vigorous foaming can be observed, in this case take the 
flasks from the cooktop carefully and let them to cool a bit. After you can continue the 
heating process until all the solid sample is completely dissolved (approximately 20-
30 minutes).When the formation of fumes is ceased, let samples to cool for a few 
minutes then carefully add 2-3 cm3 distilled water and 1 cm3 30% (m/m) H2O2 in 
drops into the flasks. Continue heating until the sparkling is ceased and the samples 
become clear. 

 

4. After the heating let samples to cool completely and filter them into a volumetric 
flask of 25 cm3. Flush the residue on the filter paper with a small volume of 0,1 
mol/dm3 HNO3 and then fill them up until the mark with distilled water. Close the 
falsks with laboratory parafilm and shake them well. Beside the numbers write a ”D” 
on the flasks so you will know that they were prepared by digestion. The zinc 
concentration of your 5 sample and 1 blind will be determined by Flame Atomic 
Absorption Spectrometry. 

 

 
Determination of Zink concentration by FAAS 

Flame atomic absorption is a very common technique for detecting metals and 
metalloids in environmental samples. It is very reliable and simple to use. The 
technique is based on the fact that ground state metals absorb light at specific 
wavelenths. Metal ions in a solution are converted to atomic state by means of a 
flame. Light of the appropriate wavelength is supplied and the amount of light 
absorbed can be measured against a standard curve. 

The technique of flame atomic absorption spectroscopy (FAAS) requires a liquid 
sample to be aspirated, aerosolized, and mixed with combustible gases, such as 
acetylene and air or acetylene and nitrous oxide. The mixture is ignited in a flame 
whose temperature ranges from 2100 to 2800 oC. 

During combustion, atoms of the element of interest in the sample are reduced to 
free, unexcited ground state atoms, which absorb light at characteristic wavelengths. 
The characteristic wavelengths are element specific and accurate to 0.01-0.1nm. To 
provide element specific wavelengths, a light beam from a lamp whose cathode is 
made of the element being determined is passed through the flame. A device such 
as photonmultiplier can detect the amount of reduction of the light intensity due to 
absorption by the analyte, and this can be directly related to the amount of the 
element in the sample 
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Preparation of standard solutions 
 

For atomic absorption measurements standard solutions are available in the 
concentration of 1000 mg/dm3 on the market, usually in 100-500 cm3 volumes in 
liquid bottles. Since these solutions are rather expensive, one can use only the most 
nessesary volumes! You are never allowed to put any objects (e.g. pipette) into the 
original bottle even not when you want to take out some solution from the bottle. The 
observance of this rule is very important to avoid any contaminations of the standard 
solution. To carry out the dilution of the solution, first you take out a small portion of 
standard stock solution  to a clean and dry plastic bottle, wich was not used for any 
purpose earlier at all, and which have a good sealing cup. The desired amounts can 
be taken out from this bottle with a micropipette. 
 
1. The calibration solutions are prepared from 1000 mg/dm3 copper standard stock 
solutions manufactured by Flucka. 
 
2. We take out the corresponding volumes based on table 1 to 100 cm3 volumetric 
flasks. The volumetric flasks are filled up to mark with 0,1 mol/dm3 nitric acid. 
 

Table 1. Calculated volumes for the preparation of standard solutions 

Standard blind 1 2 3 4 5 
Measuring (cm3) 0 0,04 0,06 0,08 0,1 0,12 
Zn (mg/dm3) 0 0,4 0,6 0,8 1,0 1,2 

 
 
 
Flame Atomic Absorption Spectrometric (FAAS) measurements  
 

The flame atomic absorption measurements are carried out at an appointed 
location and on a specified instrument designated by the teacher. The operation of 
the instrument will be described on the lab practise. The instrument parameters will 
be set by the teacher. 
 
1 The determination is carried out on the spectral line of zinc at 213,9 nm. The 

conditions of determination were earlier optimized. Please note to your lab 
manual the applied instrument parameters, the flow rate (ml/min) of air and 
acetylene, observation height (mm), slit width (mm), amplification, ect. 

 
2 When measuring the standard and sample solutions, you should read and write 

down 5 absorbance values. For the calculations use the average of them. 
 
3. Zero the instrument to the standard blind solution. After that determine the 

absorbance of standard solutions. Then zero the instrument again, and 
determine the solution of the ashing products. After an other instrument zero 
determine the absorbance of solutions prepared with atmoshperic digestion. 
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Calculations 
 
1. First we have to find the function of concentration and signal. Plot the 
absorbance of standard solution against the concentration. Find the equation of the 
curve.  
 
2. Calculate the concentration of samples and blank based on the equation. 
 
3. Calculate the zinc concentration of the samples using the weight of samples 
(m), the volume of prepared solutions (V) and the concentrations. Add the results in 
mg/kg, refered to the dry weight. 
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The concentration of the sample in mg/dm3, the weight of the sample in g and 
the volume of the sample in cm3 should be substituted to the equation. 

 


