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Introductory Questions

What is a colloid? Indicate the size of a colloid and their importance in soils.

What is “adsorption”? Identify one property of soils that can be impacted by adsorption of cations at colloid surfaces.

Discuss isomorphous substitution and how it occurs in crystalline mineral colloids.

What does it mean to say that cations in soil solution are “hydrated”

What is charge density and how is it related to adsorption of cations and flocculation and dispersion of soil clays?
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                  Part I.  Flocculation and dispersion
	Cation
	Relative Flocculation (high, low, med)
	Cation Charge Density (high, low, med)

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	
	
	


  

	                      Part II.  Cation Exchange Capacity

	 
Surface Soil
Bt Horizon
1. Absorbance
 
 
 
 
 
2. Copper concentration (moll/L)
 
 
 
 
 
3. Volume of leachate+NH4OH (L)
 
 
 
 
 
4.moles of copper (mol)
 
 
 
 
 
5.moles of charge (molc)
 
 
 Remember that copper carries 2 positive charges
 
 
 
 
6. centimoles of charge (cmolc)
 
 
    (there are 100 cmol in 1 mol)

 
 
 
 
 
7. Weight of sample (g)
 
 
 
 
8. Weight of sample (Kg)
 
 
 
 
 
9. CEC (cmol (-) / Kg soil)
 
 



Questions

Soil Colloids and Cation Exchange
1. Identify 3 basic features of colloids.


1.


2.


3.

2. Many cations can exist on soil cation exchange sites. For example, Al, Ca, 
    Mg, K, Na, H, Fe. Identify three cations that contribute to soil fertility.  Is CEC 
    always a good indicator of soil fertility? Explain.

3. Consider the CEC and the clay content of your Bt horizon soil. Assuming that all of 

     the CEC came from soil clays exclusively, what is the CEC of the clay alone in your 
     sample? In other words what is the CEC per kilogram of clay (not total soil)? Is the 
     clay likely a kaolinite, a smectite or a combination of both?

4. Identify the two fundamental building blocks of aluminosilicate clays discussed

    in lab.



1.



2.

5. Provide one example of “isomorphous substitution” in an aluminosilicate clay.

    Indicate the ions involved and where the substitution occurs.

6. Indicate three cations that are commonly adsorbed on soil colloids. If these 

    three cations were available in equal amounts in solution, which would likely

    dominate the exchange sites on the colloid?


Three cations:


Dominant cation:

7. Two clay minerals were discussed in class: smectites and kaolinite. Which of 

    these does not shrink and swell? Why? Which has the higher CEC?

8. Which of these two ions will be more attracted to a soil colloid surface: NH4+ or 
    NO3-.  Why?

9. What is cation charge density? How does it impact the preference of various 

    cations for exchange sites?

10. Indicate the difference in CEC for the two soil horizons. What is the main   

      source of charge for each?

11. Clay shrink-swell behavior is most pronounced in 1:1 minerals.
  True
 False

12. Cation exchange capacity is always a good indicator of fertility.
  True
 False

13. Nitrate ions (NO3-) are strongly attracted to colloid surfaces.
  True
 False

14. Organic matter does not impact CEC.


          
  True  False

15. Some soil minerals have no associated charge.


   True False
