Instructor Notes pH in Agriculture


Lesson Objective: Students will be able to solve pH applications using the formula for pH.  Students will be able to solve logarithmic equations.

pH is a scale measuring the acidity or alkalinity of a solution. The pH scale runs from 0 (highly acidic) to 14 (highly alkaline) with distilled water being neutral at pH 7.

pH is the negative common logarithm of the activity of hydrogen ion in solution

pH = - log 10 ([H+]) 

WHY IS pH IMPORTANT?

pH is important in any type of plant production, whether using soil, aquaponics, or organic.  Every plant has a pH level in which the plant is at its optimal ability to absorb nutrients and achieve healthy growth.  The levels of pH vary from plant to plant and can range from 5.0 – 7.5.  pH is also important in processing foods to prevent spoilage or food poisoning.
The pH scale is logarithmic, which means that each unit of change equals a tenfold change in the hydrogen/hydroxyl ion concentration. A solution with a pH of 6.0 is 10 times more acidic than a solution with a value of pH 7.0, and a solution with a pH value of 5.0 would be 100 times more acidic than the solution with a 7.0 pH. 

[image: image22.wmf]Example 1:  Determine the pH of an aqueous solution when the concentration of hydrogen ion is 
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Try it: Find the pH of water if its H+ is 1x10-7?
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Example 2:  Given a pH of 13.2, what is the concentration of hydrogen ion in an aqueous solution?
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Try it: The optimal pH of soybeans is 5.5-6.5.  What is the range of concentration of hydrogen ions for soybeans?
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The concentration of hydrogen ions ranges from 3.2x10-6   to 3.2x10-7.
pH is a mathematical example of a logarithmic equation using a base 10 log.   A logarithmic function is the inverse of an exponential function.
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To solve equations, we often use “inverse” operations to solve.  So to solve an exponential equation, we can use logarithms; and to solve a logarithmic equation, we can use exponents.

Logarithms can have bases other than 10, such as 
[image: image8.wmf].  We often might need to change these bases and can use the Change of Base formula to do so:
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(Some graphing calculators have a function key for this operation, on the TI-84+ use: ALPHA WINDOW 5)
Example 3:  Solve an exponential equation using logarithms.
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Try it:
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Example 4:  Solve a logarithmic equation using  exponents.
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Try it:
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1) Substitute H+ into pH equation


2) Simplify





1) Substitute pH = 13.2 into equation.


2) Divide by -1


3) Exponentiate both sides of equation.  Also called taking the inverse operation of a base 10 log.


4) Simplify 10-13.2.





1) Change the exponential equation to log form using � EMBED Equation.3  ���.


2) log10 is a common log so you don’t really need the 10—it is the log key on your calculator.   Use Change of Base formula (or in this case log 150) to find x.





1) Change the exponential equation to log form using � EMBED Equation.3  ���.


2) Use Change of Base formula to find x.    � EMBED Equation.3  ���





1) Change the log equation to an exponential OR you can exponentiate (similar to the pH example).


2) Find 101.5 


3) Divide by 2 to solve for x





1) Isolate the log first by dividing by 4 to both sides of the equation.


2) Change the log equation to an exponential  OR exponentiate.  Notice the base is 3, not 10.  





1) Isolate the log first by moving the 6.


2) Change the log equation to an exponential  OR exponentiate.  Notice the base is 2.


3) Solve for x
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