Spectrophotometric Analysis of the Chromium Ion

Introduction:

This lab demonstrates the principles involved in the spectrophotometric determination of a colored ion.  First, the absorption spectrum of the chromium (III) ion will be determined within a range of 350 nm 650 nm.  Second, the quantitative relationship between the amount of light absorbed by a sample and the concentration of that species will be studied.  This relationship is defined by Beer's law.  The absorbances of a series of standard chromium (III) solutions will be measured at the wavelength found by the absorption spectrum.  A plot of the known concentrations and the absorbances will be made, and the concentration of an unknown solution will be found from the graph.

Purpose:
The purpose of this lab is to determine the wavelength of maximum absorbance for the chromium ion, prepare and run a standard calibration curve, and determine the concentration of an unknown solution.

Materials:

0.100 M Cr (III) stock solution 



10 mL graduated pipet

unknown solution




spectrophotometer

6 100 mL volumetric flasks



cuvettes

Safety:

Always wear goggles in the lab.

Procedure:

1.
Prepare the calibration solutions by transferring 5 mL, 10 mL, 15 mL, and 20 mL aliquots of the 0.100 M standard to separate 100 mL volumetric flasks, and dilute to the mark with deionized water.

2.
The 0.015 M solution will be used to determine the wavelength of maximum absorbance from 360 nm to 640 nm as described in Determination of Wavelength of Maximum Absorbance.  Use the data sheet to record the readings.  
3.
Set the spectrophotometer at the wavelength of maximum absorbance and zero the instrument with water.

4.
Determine the absorbances of the four calibration standards prepared in step 2 and record on the data sheet.  Make a calibration curve that will be used to determine the concentration of the unknown.

5.
Obtain an unknown from the instructor, and determine its absorbance.

Data:

	wavelength
	absorbance
	
	wavelength
	absorbance

	350
	
	
	500
	

	360
	
	
	510
	

	370
	
	
	520
	

	380
	
	
	530
	

	390
	
	
	540
	

	400
	
	
	550
	

	410
	
	
	560
	

	420
	
	
	570
	

	430
	
	
	580
	

	440
	
	
	590
	

	450
	
	
	600
	

	460
	
	
	610
	

	470
	
	
	620
	

	480
	
	
	630
	

	490
	
	
	640
	


Wavelength of maximum absorbance  











Unknown #








	chromium concentration
	absorbance

	0.005 M
	

	0.010 M
	

	0.015 M
	

	0.020 M
	

	unknown 
	


Concentration of unknown chromium (III) solution  



