Inorganic and Analytical Chemistry questions for M.Sc. exam

1. Discuss what parameters characterize the analytical performance of a given method of measurement.

2. Explain the concept of „robustness of analytical procedure”.

3. Explain the concept of „validation of analytical procedure”.

4. How can precision of measurement for a given analytical procedure be expressed?

5. Explain the concept of „limit of detection” and „limit od quantification”.

6. What is the range of electromagnetic radiation that is used in atomic spectrometry?

7. Which of the electron transitions in atoms are used in atomic absorption spectrometry, atomic emission spectrometry and atomic fluorescence spectrometry?

8. Explain the differences between absorption and emission spectra obtained by atomic spectrometry methods.

9. Discuss the dependence of atomic absorption and emission intensity on temperature.

10. Explain why sensitivity of atomic emission spectrometry is higher than sensitivity of atomic absorption spectrometry.

11. What are the factors that influence the bandwidth in case of atomic spectrometry?

12. Explain the differences between hollow cathode lamps and electrodeless discharge lamps as far as radiation source in atomic spectrometry is concerned.

13. Discuss the atomization processes that occur in flame and in plasma.

14. Discuss flame temperature distribution and what it implicates in terms of atomic spectrometry measurements.

15. Explain Beer-Lambert law and its applicability to atomic absorption measurements.

16. On the basis of selected examples discuss spectral and nonspectral interferences in atomic absorption or emission spectrometry.

17. Compare and contrast the construction of measuring systems used in atomic absorption spectrometry and atomic emission spectrometry.

18. Compare and contrast the construction of measuring systems used in atomic absorption spectrometry and atomic fluorescence spectrometry.

19. Explain the operation principle of mass spectrometer.

20. Discuss the most important advantages and analytical capabilities of mass spectrometry.

21.  Explain the operation principle of quadrupole mass analyzer and time-of-flight analyzer.

22. Discuss the parameters that characterize mass analyzer.

23. Discuss interferences that are characteristic for mass spectrometry.

24. Discuss methods of interference elimination in mass spectroscopy.

25. Explain the operation principle of dynamic reaction cell in mass spectrometer and give some examples of reactions that can be applied.

26. What processes occur when a liquid sample is inserted into a flame or plasma?

27. What are the advantages of inserting gaseous samples into the atomizer? Discuss two examples.

28. What processes occur when the laser beam interacts with the surface of solid sample?

29. Explain the advantages of using laser ablation for microsampling solids.

30. Explain physico-chemical fundamentals of three mixture separation techniques.

31. Discuss the separation mechanism of adsorption, ion-exchange, affinity and size-exclusion chromatography.

32. Discuss the applicability of laser ablation as a detector in size-exclusion chromatography.

33. Explain the method for conducting separation in case of paper chromatography.

34. Compare and contrast gas and liquid chromatography.

35. What is the mechanism of gel electrophoresis?

36. What are the parameters that are used to characterize the chromatography process?

37. Explain the concept of „retention time” that is used in chromatography.

38. Explain the concept of „partition coefficient” that is used in chromatography.

39. Explain the concept of „retention index” that is used in chromatography.

40. Explain the concept of „resolving power of a column” that is used in chromatography.

41. Classification of ion-selective electrodes by type of a membrane.

42. Roles of each ion-selective membrane component that contains polyvinyl chloride.

43. The concept of „membrane potential” and „diffusion potential”.

44. Advantages of potentiometry as compared to current methods.

45. Methods of lowering the limit of detection for ion-selective electrodes.

46. Simplifications in the construction of ion-selective electrodes.

47. Solid contact ion-selective electrodes.

48. Construction and operation principle of pH glass electrode.

49. Construction of silver chloride reference electrode.

50. Methods of lowering the limit of detection for current methods.

51. Methods of eliminating capacitive currents.

52. The role of supporting electrolyte in current methods.

53. Advantages of current methods as compared to potentiometry.

54. Advantages of electroanalytical methods as compared to spectroscopic methods.

55. Concentration polarization in electrochemical current methods – stationary and nonstationary methods.

56. The range of potentials for mercury, platinum and gold electrodes.

57. Three-electrode set-up – the role of each electrode.

58. Types of carbon electrodes.

59. Types of mercury electrodes.

60. Pulse methods in voltammetry.

61. Distinction between different transport processes in case of electrochemical current techniques – diffusion, convection and migration.
