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Experiment E8: Work sheet for report. 
Sample (1 mark)

Synthesis								
Which form of tartaric acid did you use? 


Give the full balanced equation of synthesis. (1 mark)




                                                                                                             
Mass of your product =                g 


% yield (show calcs) = 		
(1 mark)



Measurement of the optical activity of your product, (NH4)2[VO(tart)].H2O (2 marks)

Mass of your product dissolved in 100 mL water =                g

Angle of rotation, α, measured = 

[ αD] calculated from α measured =    

Is your product optically active? Please explain your answer in one or two sentences.  



Group data
Table 1: Measurement of optical activity of starting materials   (4 marks)
	Student collecting this data
	Form of tartaric acid

	mass (g) tartaric acid in 25 mL water
	α (degrees)
	[ αD]  (degrees)
	ee *

	A
	L-tartaric acid
	
	
	
	

	
	D-tartaric acid
	
	
	
	

	
	L-tartaric acid + D-tartaric acid
	
	
	
	

	
	cream of tartar
	
	
	
	


* One optical isomer of tartaric acid that is sold by Millipore-Sigma (≥99.5%) has an [αD] +12.4 (potassium hydrogen tartrate of 99% purity has the [αD] +10). 


Table 2: Calculation of [ αD] for products   (4 marks)
	Student
	Form of tartaric acid used

	[ αD]  (degrees)
(from Table 1)
	mass (g) (NH4)2[VO(tart)].H2O in 100 mL water
(from Excel data sheet)
	α (degrees)
(from Excel data sheet)
	[ αD]  (degrees)

	A
	L-tartaric acid
	
	
	
	

	B
	D-tartaric acid
	
	
	
	

	C
	L-tartaric acid + D-tartaric acid
	
	
	
	

	D
	cream of tartar
	
	
	
	



Using the data in Table 2, decide if there is retention of configuration, inversion or racemization or that you cannot draw any conclusions from this series of experiments. Explain your answer in a few sentences. 



Table 3: Magnetic susceptibility data (6 marks)
	student collecting 
the data

	
	m - m0    (g)
	R - R0
	l   (cm)
	temp (o)
	n (show calculation below table)

	C
	NH4VO3
	
	
	
	
	

	
	(NH4)2[VOtart)]⋅H2O
	
	
	
	
	



Calculations 








In general
μeff = 0.00 - 0.86 then n = 0; μeff = 0.87 - 2.28 then n = 1; μeff = 2.28 - 3.35 then n = 2
μeff = 3.35 - 4.39 then n = 3; μeff = 4.39 - 5.41 then n = 4; μeff = 5.41 - 6.43 then n = 5


What is the oxidation state of vanadium in NH4VO3?

How many d electrons does that vanadium ion retain?

What value of n do you expect?

Does the data support this?

What is the oxidation state of vanadium in (NH4)2[VOtart)]⋅H2O ?

How many d electrons does that vanadium ion retain?

What value of n do you expect?

Does the data support this?



Table 4: Visible data 
	Student collecting data
	solution
	λmax
(nm)
	colour
	conclusions

	B & D

	A
	
	
	

	
	A + NH4OH = soln i
	
	
	

	
	soln i + HCl = soln ii
	
	
	

	
	soln ii + NH4OH = soln iii
	
	
	

	
	B + HCl = soln iv
	
	
	



What do you conclude is happening in solution? (2 marks)

























Sample is 1 mark
In-lab assignment is 3 marks
Report is 20 marks
Total marks = 24. 

