Spectroscopy and Conductivity of CuSO4 Solutions 
PART 1 - Preparation of a 0.500 M CuSO4 Stock Solution 
1.  Calculate the mass of solid required to prepare 100.0 mL of a 0.500 M aqueous solution of copper (II) sulfate pentahydrate (CuSO4•5H2O) to the nearest hundredth of a gram. Show your work below! (Hint: you will need to calculate the molar mass of copper (II) sulfate pentahydrate – add the mass of the 5 water molecules to the molar mass of the copper (II) sulfate.) 
To get the mass, we must have the number of moles.
Number of moles in 100.0 mL of 0.500 solution will be:
0.1L x 0.5 mol/l
= 0.05 moles
Mass = number of moles x molar mass
Molar mass of copper (II) sulfate pentahydrate is 249.68 g/mol
Mass = 249.68 g/mol x 0.05 moles
= 12.484 g
To the nearest 100th gram…
= 12.48 g
Mass of CuSO4•5H2O ___12.48 g_______________ 
[bookmark: _GoBack]Part 2 – Preparation of Diluted Standard Solutions of CuSO4
2. The table below lists the concentrations of the four standard solutions you will use to create the calibration curve. You will need to use the dilution equation (CiVi = CTVT) to calculate the volume of 0.500M stock solution required to make 40.0 mL of each standard solution (A-D). Calculate the amount of deionized water to combine with the stock solution as well. Show all calculations below and fill in the table below with the Volumes. 

	Concentration of CuSO4 Standard 
Solutions 
	Volume of 0.500 M CuSO4 Solution (mL) 
	Volume of Deionized Water (mL) 

	0.300 M 
	24 mL 
	16 mL 

	0.250 M 
	 20 mL
	 20 mL

	0.100 M 
	8 mL 
	 32 mL

	0.050 M 
	 4 mL
	 36 mL


 	
Absorbance and Conductivity Data (units for Conductivity are mS = microSiemens) 
	 Solutions 
	Absorbance (NO UNITS) 
	Conductivity (mS) 

	0.500 M CuSO4 
	1.143 
	29.78 

	0.300 M CuSO4 
	0.720 
	19.20 

	0.250 M CuSO4 
	0.623 
	16.57 

	0.100 M CuSO4 
	0.235 
	8.19 

	0.050 M CuSO4 
	0.131 
	4.79 

	UNKNOWN 
CuSO4 
	0.940 
	25.79 

	 	 	 

	Deionized Water 
	 
	0.00207 

	Tap Water 
	 
	0.703 




DATA ANALYSIS
 You are going to plot two calibration curves (graphs) using the standard solutions (solutions of known concentration) and use these graphs to identify the concentration of the unknown. Note that the data collected for conductivity of deionized water and tap water will NOT be included in your graphs; you will use that data to answer a question below! 
· Plot Conductivity (y-axis) vs. Concentration (x-axis) with the data for the stock and diluted solutions using Microsoft Excel. 
· Do not use the conductivity measurement of your unknown sample in your graph! It is impossible anyway because you do not know the concentration (x-value) of your unknown. It’s unknown!! You should have 5 data points from the standard solutions. • The data should include a (0,0) point because a correctly calibrated instrument should have a conductivity reading of zero when there is no CuSO4 present. 
· Perform a linear regression (add a trendline) and show the equation for the line and the R2 value on the graph. 
· Print or save the graph to submit along with this lab activity.  

· Plot Absorbance (y-axis) vs Concentration (x-axis) with the data for the stock and diluted solutions using Microsoft Excel. 
· Do not use the absorbance measurement of your unknown sample in your graph! Again, you should have 5 data points from the standard solutions. 
· The data should include a (0,0) point because a correctly calibrated instrument should have an absorbance reading of zero when there is no CuSO4 present. 
· Perform a linear regression (add a trendline) and show the equation for the line and the R2 value on the graph. 
· Print or save the graph to submit along with this lab activity

3. Calculate the concentration of the unknown (using the equations of the lines for each method) obtained with the conductivity data and with the absorbance data. Show your work and enter the data into the table below.  
The equation of the graph is: 
Y = 2.3023x + 0.0149
The concentration of the unknown can be calculated by changing the equation as follows:
x = (y-0.0149)/2.3023
The absorbance of the unknown is 0.940
Therefore, x = (0.940 – 0.0149)/ 2.3023
= 0.402 M
	 Solutions 
	Absorbance (NO UNITS) 
	Conductivity (mS) 

	UNKNOWN 
CuSO4 
	0.940 
	25.79 

	Equation of the 
Line (from Excel) 
	y = 2.3023x + 0.0149
 
	y = 57.971x +1.494 

	R2 value (from Excel) 
	0.9977 
	0.993 

	Concentration of Unknown 
CuSO4 solution 
	 x = (y-0.0149)/2.3023
x = (0.940 – 0.0149)/ 2.3023
= 0.402 M
	x = (y – 1.494)/57.971
x = (25.79- 1.494) /57.971
= 0.419 M

	Percent Error 
	0.5% 
	4.75% 



4. If the accepted value for the concentration of the unknown CuSO4 solution is 0.400M, calculate the percent error for each method. Show your work below and enter the values into the table above. 
Percent error =  x 100
When using absorbance to calculate concentration, the experimental value is 0.402 M
Percentage error =  x 100
= 0.5 %
When using conductivity to calculate the concentration, the experimental value is 0.419 M
Percentage error =  x 100
= 4.75%
5. Summarize the relationship between absorbance and concentration in one coherent sentence. Do the same for the relationship between conductivity and concentration.
Absorbance and concentration have a direct relationship such that when concentration increases, absorbance also increases. Conductivity and concentration also have direct relationship with increase in concentration leading to a subsequent increase in conductivity.
6. Which method (absorbance or conductivity) shows a stronger correlation between the two variables. How do you know? 
Absorbance shows a stronger correlation to concentration than conductivity based on its correlation coefficient of 0.9977 compared to that of productivity, which is 0.993.
7. Which method would you expect to produce a more reliable result? Explain why. Hint: Think about what is actually being measured in each of the methods… in Spectrophotometry, we are measuring absorbance for a single wavelength of light. In Conductivity, we are measuring the total amount of ions in solution. 
Measuring conductivity will produce more reliable results because it will provide the total number of ions being measured in solution. 
8. Compare the percent error for each method. Which instrument gives the most accurate results, absorbance or conductivity? Is this what you expected? Explain. 
Use of absorbance gives the most accurate results with a percentage error of 0.5 % compared to that in 4.75 % which is 4.75 %.
9. A wavelength of 650 nm was selected to measure the absorbance of CuSO4. Explain why this wavelength was used. Identify the color and wavelength of the light being transmitted and the light being absorbed in this experiment. 
A wavelength of 650 nm is the complementary wavelength of light that CuSO4 absorbs. CuSO4 is blue in color and therefore absorbs the wavelength that is complementary to it in the color wheel, which is orange and has a frequency of around 650 nm. 
10. In 1-2 sentences, report and compare the conductivity measurements for tap water and deionized water. Why did the tap water have a different conductivity than distilled water?
Tap water has a higher conductivity that deionized water because it may have other additional dissolved ions. That additional ions contribute the conductivity capability of tap water. 
 
Conductivity (mS) vs. Concentration

Conductivity (mS)	
0.5	0.3	0.25	0.1	0.05	0	29.78	19.2	16.57	8.19	4.79	0	Concentration of Standard solution


Conductivity



Absorbance vs. Concentration

Absorbance (NO UNITS)	
0.5	0.3	0.25	0.1	0.05	0	1.143	0.72	0.623	0.23499999999999999	0.13100000000000001	0	Concentration


Absorbance
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