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Title of Experiment: Mn in Steel
Names: Yehia Tfayli
Name of Partner: Mohamad Baker Berjawi


                               Zahraa Safeiddine
Date of Performance: Apr, 27th, 2010
Purpose:
· To measure the concentration of a solute by its absorbance of light.

· To learn how to use a spectrophotometer.

· To draw a calibration curve.

· Deduce the low concentration of an unknown (Mn) from the curve.

Theory:
· Spectrophotometry is a technique used to determine low concentration solutions, where the device is called colorimeter when the light is visible. 
· 3 Mn  +2 HNO3- + 6 H+       3Mn2+ + 2 NO + 4 H2O 
· Mn2+  [image: image3.png]


 Mn7+ + 5 e-
· During calibration, λ = 520 nm

· Refer to the Lab Manual for the rest information on page 98.

Procedure:
· Refer to the Lab Manual for the procedure on pages 98 and 99.
· Table of Data and results: 
	Weight of steel sample
	0.96 g

	mg/L Mn stock solution
	56.36


	mg/L standard Mn
	11 mg/L
	22 mg/L
	33 mg/L
	44 mg/L
	Steel Sample

	Absorbance
	0.388
	0.837
	1.200
	1.861
	2.340


· Method of Calculation:

1. Plot the Absorbance (A) values vs mg/L Mn standard solutions
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2. Find from the calibration curve determine the concentration of the sample as mg/L Mn
From curve, 
· A(30,1.18), b(40,1.62)
· y = ax + b ( 1.62 = 40a + b
                      1.18 = 30a + b

( a= 0.044 , b=-0.14
· y = 0.044x – 0.14

· For Mn sample, y = 2.340

·  2.340 = 0.044x – 0.14
· x = 56.36 

· Thus, [Mn] in sample = 56.36 mg/L

3. Determine the amount of Mn in the steel sample. 

· Vsample = 250 ml
· 1000 ml -------------> 56.36 mg
250  ml --------------> x

· x = amount of Mn in the steel sample
   = 250 × 56.36 / 1000

   = 14.09 mg

4. Find the % of Mn in the steel sample.
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· N.B.:  % = 1.46 >> 0.5. This is due to some experimental errors mentioned later.
Sources of Error:
· Improper measuring of the reagents’ masses and volumes.

· Not enough boiling which lead to incomplete extraction of Mn and expelling of nitrogen oxides in the first boiling, and to incomplete release of carbon (CO2) in the second one. 
· Insufficient amount of ammonim persulfate.

· Uncooling before filtrartion

· Not calibrating the spectrometer.
· Fingerprints on cuvette next to presence of air bubbles in it.

· Uncompleted chemical reactions.

· Using impure or contaminated reagents 

· Experimenter bias in reading the volumes and the wavelengths.

· Improper mixing of the solution.
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