Soil Acidity
Name:

Day:

Period:

Introductory Questions

Discuss the factors that control soil acidity.

What is the quantitative relationship between pH and hydrogen ion concentration in solution?

What are the two ions considered acidic in soils and what 2 types of acidity were identified in lab? How is acidity related to the soil cation exchange capacity?
	Part 1.  Soil pH and Active Acidity
Surface soil
Bt horizon

1.

Soil Weight (g)

 

 

2.

Water volume (L)

 

 

3.

Measured soil pH

 

 

4.

H+ concentration (mol/L)

 

 

5.

H+ concentration (mol/g soil))

 

 

 

	                            Part 2.  KCl Method
1.

 

Surface Soil

Bt horizon

2.

Soil Weight (g)

 

3.

Measured soil pH

 

4.

pH from Part 1 above
 



	  

Part 3.  Barium Acetate Method
Total and Exchangeable Acidity

Surface Soil
Bt horizon
 

 
 
1.

Weight of soil, g

 

 
 
2.

NaOH concentration (mol/L)

0.01
0.01
 
 
3.

OH- concentration (mol/L)  
 
 
4.

NaOH added to soil leachate, ml

 
 
5.

OH- required for neutralization (mol) 

Hint:
Liters NaOH  x  concentration (mol/L) = mol NaOH
 

 
 
6.

moles of H+ in leachate, (mol)

 
 
 

 
 
7.

Total acidity = H+ per gram of soil (mol H+/g soil)

 
 
8.

Active acidity from part I (mol H+/g soil)

 
 
9.

Exchangeable H+, mol H+/g (total - active acidity)

 
 
 
 
 



Questions

Soil Acidity and pH
1.  What is a hectare furrow slice of soil. What is the weight of one hectare furrow

     slice of soil?

2. What is the molecular weight of calcium carbonate? 
5. Show how CaCO3 neutralizes soil acidity. In other words, indicate how calcium

    carbonate chemically removes hydrogen from soil solution.

3.  If one mole of calcium carbonate can neutralize one mole of hydrogen ions

     what weight of calcium carbonate is necessary to neutralize 10 moles of

     hydrogen ions?

6. A soil with a CEC of 50 cmol(-)/kg has 10% of its exchange sites occupied 

    by hydrogen ions. There is no aluminum in the system. What is the exchangeable

    acidity of the soil? What mass of calcium carbonate would be necessary to

    neutralize all of the exchangeable acidity in one kilogram of this soil? What mass  

    of calcium carbonate would be necessary to neutralize all of the exchangeable   

    acidity in one hectare furrow slice of this soil, assuming there are 2,000,000 kg of 

    soil in one hectare furrow slice?

4.  If a soil is leached with a 0.5 mol/L solution of barium acetate and the

     resulting leachate is subsequently titrated with sodium hydroxide, what 

     type of acidity is being measured?



a. active

b. exchangeable

c. total

7. Base saturation refers to the ratio of ____________ to the soil __________.

8. Define hydrolysis.

9. The ability of soils to resist changes in pH is called _______________.

10. Indicate the exchangeable acidity for the soils tested in the lab. How much larger 

       is the exchangeable acidity compared to the active acidity for each? How much

       calcium carbonate would be required to neutralize all the exchangeable acidity

       of one hectare furrow slice of the surface soil?
11. If calcium carbonate is added to soil the increase in pH is

  True  False

      accomplished by calcium.

12. Organic matter plays no role in soil pH



  True
 False

13. If you measured the pH of a soil solution, you could determine
  True
 False

      the amount of lime needed to change the pH by one unit.

14. A soil pH of 4 is considered acidic



          
   True False

15. Exchangeable acidity is unrelated to cation exchange capacity.
   True False

