
Test Prior to the ESI-MS-TOF Lab 
The answers must be provided prior to the lab; however, the student should have the knowledge 
of the content without looking at notes. Lack of preparation will result in the cancelation of the 
lab and its delay to a further date. The uploaded answers must be handwritten. 
 

1)  Sketch and explain the principles of electrospray ionization (ESI). 

 

2)  a) Why is it important to use an electrolyte with ESI? What electrolytes are commonly used? 

 b) What are the required properties and concentrations of the electrolyte? Why do you 
limit the concentration of ammonium acetate? 

 

3)  Draw a diagram and explain the working principle of the TOF-MS. 

 

4)  Explain what high resolution and accuracy mean in terms of MS, provide formulas, compare 
the variables,  and explain their importance. 

 

5)  Imagine you are given a stock solution of your analyte at a concentration of 100 ppm (w/v) 
and electrolyte solution at 100 mM, each dissolved in 50 % ACN in water. Show how you 
would prepare a solution (1 mL) with 1 ppm analyte and 2.5 mM electrolyte in 50% ACN in 
water. Show your work. 

 

6)  a) What is the capillary voltage? What is the working range of the capillary voltages?  

 b) Explain how and why varying the capillary voltage affects the analyte response. 

 

7)  a) What is the fragmentor voltage? What is the working range of the fragmentor voltage? 

 b) Explain how and why varying the fragmentor voltage affects the analyte response. 

 

b)  Is it generally best to have the fragmentor voltage low to achieve larger peak areas of the 
molecular ion? Why? 

 

8)  What types ions/fragments do you typically expect in the mass spectra when using ESI? 



 

9)  a) What is an ammonium adduct? What is the m/z of it? 

b) What is the added benefit of observing it in your mass spectra? What are possible negative 
effects of observing it? 

 

10) Would you observe the ammonium adduct while analyzing in negative mode? Why or why  
not? 

 

11) a) What is the sodium adduct?  What is the m/z of it? 

 b) What is the source for sodium adduct? (Hint: You didn’t add it to your sample) 

 

12) How do you calculate the mass error? Show your calculation in determining the mass error 
of an ion whose theoretical mass is 245. 678340 m/z and measured mass is 245.679435 
m/z. 

 

13) What are isotopic ratios? How can they be important in analyzing an unknown compound? 

 

14) Typically, the molecular weight of a polymers is described by a number average molecular 
weight (Mn)  and weight average molecular weight (Mw) provide their definitions and explain 
why are they used. 

 

15) Describe what tasks you have to pursue within the lab assignment (training).  
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