Study Guide 

Exam II

Soils in the Environment
1. Know the difference between rocks and primary minerals.

2. Understand the 2 types of weathering and how they differ.

3. Know the principal atoms in primary and secondary minerals.

4. Know the three important features of silicate clays.

5. Know the 4 ions that form crystalline aluminosilicates.

6. Know the differences between elements in the periodic table and ions that form from elements.

7. Know the difference between a cation and an anion and how water is oriented around each when

    they are dissolved in solution.

8. Know the fundamental building blocks of silicate clays, basically how they are assembled and the

    difference between 1:1 and 2:1 minerals.

9. Know that clay particles exist of layers stacked upon each other.

10. Know the two primary ways that silicate clays obtain negative electrical charge.

11. Know how the charge on silicate clays is satisfied. What is cation exchange?

12. Know why negative charge sites on clays is important.

13. Understand the 3 factors which determine cation preference at negative sites on clays.

14. Know what is meant by cation exchange capacity and the range for clay minerals.

15. Be able to calculate simple cation exchange based on the homework.

16. Know that cations in solution are hydrated and how water is oriented around cations in solution.

17. Know why kaolinite is non-expanding and that the charge arises from substitution in the tetrahedra
18. Know the range in CEC for smectites and basically why they are expanding minerals.
19. Know the range in CEC for vermiculite and basically why their expansion is limited.

20. Know the range in CEC for illite, why it is so low despite high levels of isomophous substitution in the 

      tetrahedral sheet  and basically why their expansion is very limited.

21. Know slide 41, Lecture 10. 

22. Understand flocculation and dispersion.

23. Know why flocculation is used in primary wastewater treatment.

24. Know that iron and aluminum oxides are products of extreme weathering and can possess negative,

     positive, or zero charge.

25. Know that Soils contain greater than 4x more Carbon than all vegetation combined.

26. Know essentially what humus is.

27. Know the difference between a strong acid and a weak acid.

28. Know what low and high pH indicate relative to the amount of H+ in solution.

29. Know the 2 main functional groups on organic matter. What kinds of acids are they and how do they

      generate negative charge on organic colloids.

30. Know the conditions relative to pH that increase or decrease charge development on organic colloids.

31. Know the range in CEC for organic colloids.
32. Know the essential differences in how charge is developed on mineral vs. organic colloids.

33. Know the two cations considered acidic in soils.

34. Understand how aluminum is acidic. 

35. Understand the two types of soil acidity.

36. Know how acids and bases are different.

37. Know why CEC is not always a good indicator of fertility.

38. Understand % acid and % base saturation and the implications for fertility.

39. Understand soil buffering and how soils buffer changes in pH due to additions of either acids or bases.

40. Know the most common material used to increase soil pH, what it is called, and how it works.

41. Know how CEC and % B.S. influence buffering capacity.

42. Know why Florida soils tend to be acidic.

43. Know the threat of acidity with respect to aluminum toxicity.

44. Know that micro nutrients are generally more available at low pH and why.

