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Experiment 5:  Analysis of Iron by Graphite Furnace Atomic Absorption Spectroscopy 

Procedure: 

1- Weigh several (at least 3) vitamin pills to determine the average mass of a pill. Use a mortar and 

pestle to grind the tablet to a fine powder. Also record the mass of iron, in mg, listed on the label of the 

vitamin container. 

2- Measure out 0.100 g of the powdered tablet and transfer it to a 100 mL beaker. Add 20 mL of 5% 

HNO3 and mix thoroughly. 

3- Use a hot plate to heat the mixture in the beaker to a gentle boil. Boil the mixture for 5–7 minutes. 

Frequently stir the mixture with a stirring rod. Some particles may remain undissolved, which is normal 

and will not affect your experiment. 

4- Dilute the mixture slightly with water, and filter while hot, directly into a 100-mL volumetric flask. 

After washing the residue with hot deionized water, allow the filtrate to cool to room temperature and 

dilute to the mark with deionized water. 

5- Transfer exactly a 5.0 mL aliquot of the solution prepared in step 4 into 100 mL volumetric flask, and 

dilutes the solution to the mark with 1% nitric acid (this is your working unknown). 

6- Prepare standard addition solutions by the following procedure: 

i. Label five 50 mL volumetric flasks.  

ii. Deliver 5.0 mL of unknown to each of the five 50 mL volumetric flasks. 

iii. Add 0 ml, 5.0 ml, 10.0 ml, 15.0 ml, and 20.0 ml of the 100 ppb standard solution to the properly 

labeled flask. 

iv. Dilute each solution to the mark with 1% nitric acid. 

Table 1: Standard addition calibration curve 

Solution number Volume of Sample 

(Unknown)/mL 

Volume of Standard 

100 ppb Fe /mL 

Abs. 

0 5.00 0.00  

1 5.00 5.00  

2 5.00 10.00  

3 5.00 15.00  

4 5.00 20.00  
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7- A PerkinElmer® GFAAS system will be used for measurements of Iron (Fe) in different multivitamin 

samples. The analytical conditions and the furnace program are listed in Tables 2 and 3 below: 

8- Load the autosampler with your blank (BG) and samples according to the method you have built using 

the AA Winlab32 software. Choose Linear, with Intercept calibration curve. 

Table 2: GFAAS analytical conditions  

Wavelength  248.3  

Slit Width 0.2L  

Background correction  Zeeman  

Measurement  Peak Area  

Sample volume  20 μL  

Measurement Type AA-BG 

Integration Time 5 s 

Replicates 1 

 

Table 3: Furnace program  

 Temp (
o
C) Ramp time (sec) Hold time (sec) Internal flow 

Drying 1  110  1  30  250  

Drying 2  130  15  30  250  

Pyrolysis  1400  10  30  250  

Atomization  1800  0  7  0  

Cleaning  2450  1  3  250  

 

9- Using the proper dilution factors, calculate the total mass of Iron in the vitamin pill (mg Fe/Tablet).  


