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Introduction
Atomic absorption spectroscopy, commonly referred to as AAS, is a widely used analytical chemistry technique since it has sensitive and selective properties. The Atomic Absorption Spectroscopy experiment expects one to investigate the aspects used to determine iron utilizing the method. It is also used to determine the methods used in sample treatment, which are precise and act as Atomic Absorption Spectroscopy (Van Loon, 2010). The experimental methodologies must be chosen to ensure that the AA's analysis is adequately in its top performance. Din the process, the analyst must ensure that the analytic concentrations are appropriate for the best results. Therefore, the Atomic Absorption Spectroscopy will investigate the analytical properties of various substances such as iron. 
Preparation of iron supplement tablets
Materials and requirements
Iron supplement tablets, electronic balance, mortar and pestle, 100mL volumetric flask, sulphuric acid, stopwatch, and an ultrasonic bath.
Procedure
The iron supplement tablet was weighed accurately, and the details were recorded. The supplement tablet was then ground into fine powder carefully using mortar and pestle. 200g of the formed powder was carefully weighed and transferred into a 100 mL volumetric flask. The masses obtained were then recorded in the lab book. 20mL of sulphuric acid and 30mL of distilled water was then added into the flask, and the contents were then shaken vigorously for about 10 minutes (Van Loon, 2010). The mixture was then placed into an ultrasonic bath for about 5 minutes before the solution was refilled to make it up to the mark. The solution obtained is then filtered, and the samples formed were then diluted down 50 times such that they are within the range of the calibrating standards.
Preparation of the Nori Sheets
Materials and requirements
[bookmark: _GoBack]Fume Chamber, Nori sheet, electronic balance, 100mL volumetric flask, antifoam solution, cold finger condenser, concentrated nitric acid, concentrated sulphuric acid, hot plate, stopwatch, deionized water, and 50mL volumetric flask.
Procedure
Digestions were done in the fume chamber.  One Nori sheet was carefully weighed tarred into small pieces; the pieces were then placed into two 100mL conical flasks. Few drops of antifoam were then added, and the contents in each flask were put into a cold finger condenser. 15mL of an analytical reagent of concentrated nitric acid was carefully added into the flasks in a fume chamber. 10mL of concentrated sulphuric acid was added into the contents as well (Van Loon, 2010). After the Nori sheets have dissolved, the flask, together with its contents, was gently heated over a hot plate. After approximately 20 minutes, when the reaction appears to have reached its completion, the flask walls and the condenser were rinsed using water. After rinsing, the flask was gently heated without the condenser till nitrogen (IV) oxide gas was produced. The apparatus was left to cool, and the contents were diluted with 30mL of deionized water. The solution formed was then transferred into a 50mL volumetric flask, and the contents were then made up to the mark. The solution created was then shaken vigorously to become homogenous. After mixing the solution, about 10 mL of the solution was filtered through an acid-washed filter paper to get the instrumental sample free of the solid.
Preparation of calibration standards 
Materials and requirements
1000mg Iron (III) standard, electronic balance, 25mL pipette, 250mL 100ml volumetric flask and 100ml volumetric flask.
Procedure
A working solution which contained 100mL iron was prepared using the availed Iron (III) standard. The working solution was then used to make five calibration standards that included 20mg, 15mg, 10mg, and 5mg of iron (III) in a 100ml volumetric flask.
Measurement of absorbance's using the AA spectrophotometer.
A table was prepared in the lab book to record the data obtained from the measurements. The demonstrator in the lab guided in setting up the AAS flame spectrophotometer, which included choosing the wavelength, lamp current, slit width, gas flow setting, burner alignment, zeroing of the absorbance scale, and giving of the safety measure. The standard solution was continued, and the absorbance’s were recorded at the 248.3 nm line (Harris, 2017). To ensure accuracy, for the dilutions, the 20mg/L standard absorbance was compared with the one of 20mg/L laboratory standard.




Results
a. The absorbance’s for all of the solutions used in the experiment.

	Standards
	Absorbance at 248.3 nm
	Average

	Blank
	0.000
	
	
	
	0.000

	2.5 mg L-1
	0.189
	0.190
	0.193
	0.188
	0.190

	5.0 mg L-1
	0.362
	0.358
	0.362
	0.359
	0.362

	10.0 mg L-1
	0.633
	0.636
	0.627
	0.630
	0.631

	15.0 mg L-1
	0.814
	0.817
	0.818
	0.813
	0.815

	20.0 mg L-1
	0.922
	0.917
	0.918
	0.917
	0.918

	Lab std 20 mg L-1
	0.919
	0.920
	0.919
	0.917
	0.919

	
	
	
	
	
	

	Samples
	
	
	
	
	

	Nori Sheet
	
	
	
	
	

	Sample 1 (wt = 3.2647 g)
	0.254
	0.256
	0.255
	0.255
	0.255

	Sample 2 (wt.= 3.3656 g)
	0.268
	0.267
	0.270
	0.270
	0.268

	
	
	
	
	
	

	Tablets
	
	
	
	
	

	Unground tablet (wt = 0.4221 g)
	
	
	
	
	

	Sub sample 1 (wt= 0.1931 g)
Dilution Factor = 50
	0.619
	0.620
	0.620
	0.622
	0.620

	Sub sample 2 (wt=0.1705  g)
Dilution Factor = 50
	0.563
	0.561
	0.559
	0.560
	0.560

	
	
	
	
	
	

	Interference Study
	
	
	
	
	

	10 mg L-1 Fe3+ no interference
	0.653
	0.647
	0.651
	0.653
	0.651

	10 mg L-1 Fe2+ oxidation no. change
	0.640
	0.641
	0.642
	0.641
	0.641

	10 mg L-1 Fe3++ 510-3M 
O-phenanthroline
	0.642
	0.642
	0.637
	0.645
	0.645


                                         

Uncertainties in glassware (Harris, 2017)
	Volumetric flasks
	Pipettes

	50 mL +/- 0.12 mL	
	25 mL +/- 0.06 mL

	100 mL +/- 0.2 mL		
	10 mL +/- 0.04 mL

	250 mL +/- 0.24 mL
	5 mL +/- 0.03 mL



b. Prepare a calibration graph from the absorbances of the standard iron solutions. To do this, plot the concentration versus the average absorbance.

Data to be used in the plot
	Concentration in mg/L
	Average absorbance

	2.5
	0.190

	5.0
	0.362

	10.0
	0.631

	15.0
	0.815

	20.0
	0.918


	




c. Calculate and tabulate the iron content of the original solid or liquid samples.	
0.254 + 0.255 + 0.255 + 0.255 + 0.256	
=1.275
=1.275 ÷ 5
= 1.0702g

d. Quantitatively estimate the uncertainties in your calculated iron content
.
In estimating the iron content uncertainties qualitatively, the level of confidence indicates that the iron content was very high, which suggests that the experiment's success was achieved.	
e. Calculation of the percent interference
% Interference =  x 100

% Interference =  x 100
% Interference = 2.031%

	

	


4.2 Questions to answer
1.
In the preparation of the samples for AAS, filtration or centrifugation carried out after the solution has been made up to volume to obtain an instrumental example which is free from any solids 
2. 
The operating range for the concentrations of samples used in both mg/L and mol/L for the Atomic Absorption Spectroscopy was found to be 200 mg L-1 or five ×10-3 mol L-1.
3. Would the method of standard additions likely be of use in the determination of iron by flame AAS?
The standard additions method can be used to determine iron flame atomic absorption spectroscopy since, inflame AAS, the process is primarily performed on dissolved samples just like in the standard edition. Besides, flame AAS is simple and very rapid.
4. AAS is usually regarded to be a highly selective method of analysis. Do your calculated % Interference results agree with this statement? 
Percentage interference is calculated by getting the difference between the A in the absence of interference and the A in the presence of interference, dividing the difference by A in the absence of interference multiplying the product by 100. The results obtained in calculating the % interference in the experiment confirmed that Atomic Absorption Spectroscopy is a highly selective method of analysis.
5. If you have done the Fe-MAS experiment (Experiment 6), compare the answer you obtained for the amount of iron in the Ferrogradumet tablets with the response received in by MAS. Are they similar or different? Which method do you think to give better results?
In the two experiments, the answers obtained in the two experiments were not similar. The Fe-MAS experiment Fe-MAS gave better results since the investigation was more accurate.
Conclusion
Atomic Absorption Spectroscopy was used in the investigation of the analytical properties of various substances such as iron. Harmful gas-producing experiments were carried out in a fume chamber or an open space, well aerated. The demonstrator in the lab guided in setting up the AAS flame spectrophotometer, which included choosing the wavelength, lamp current, slit width, gas flow setting, burner alignment, zeroing of the absorbance scale, and giving of the safety measure.
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