Hydroxide Ions  {OH-}

Think of pH as "water balance."

    Water is H2O.  You know that.  Well, sometimes water breaks apart into two halves:  a hydrogen ion (H+) and a hydroxide ion (OH-).  Notice that if you put the hydrogen and hydroxide ions back together, you will restore H2O (2 hydrogen atoms and one oxygen atom).  If you go looking around in web pages, you will see that the hydrogen ion is also often referred to as a proton.  Since the hydrogen ion often attaches to another water molecule, it often makes H3O+, called a hydronium ion... I only mention this in case you see it on the web.
   When pure water exists[image: image1.png]


, its water molecules are in a constant state of splitting and rejoining.   However, whenever a water molecule splits, the number of hydrogen ions and hydroxide ions will always remain the same.  In this animation, I drew three water molecules.  During the course of the animation, each of the water molecules breaks.   But, even when all are broken, the concentration (represented by brackets, [ ]) of hydrogen ions remains the same as the concentration of hydroxide ions.  In this way, the water is balanced in the number of hydrogen and hydroxide ions.  When this balance exists, as in pure water, the pH of the solution is neutral.

    Please note that in addition to a neutral pH, the solution carries no electrical charge.  I only bring this up because for some reason, students get electrical neutrality confused with pH neutrality.  They are different.  But in all of the examples I will be giving you on this page, the solution carries absolutely no electrical charge.  Even the strong acids and bases I show you will be electrically neutral.  OK?

    Getting back to pH... what I mean by "water balance" is that the concentration of hydrogen ions is the same as the concentration of hydroxide ions ([H+] = [OH-]).  Whenever this balance is tipped, the pH is no longer neutral.  Take a look at the typical pH scale:


A solution with a pH from 0 to 6.9 is an acid, while a solution with a pH from 7.1 to 14 is a base (can also be called an "alkaline" solution).  Acids and bases do not have an even balance of hydrogen ions with hydroxide ions.  Acids have more hydrogen ions, while bases have more hydroxide ions.  This has nothing to do with electrical charges!  Please note, that when a solution becomes more acidic, its pH decreases, while when it becomes more basic, its pH increases; the terms "increase" and "decrease" when used with pH only refer to pH number, and the more acidic the pH, the lower the number.

    Let me summarize in this table:

	Neutral pH
	Acidic pH
	Basic pH

	[H+] = [OH-]
	[H+] > [OH-]
	[H+] < [OH-]

	pH = 7
	low pH number
	high pH number


