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WHAT IS AN ACID OR A BASE?
An acid is a substance that can release a proton or hydrogen ion (H+) in solution . Hydrogen chloride in water solution ionizes and becomes hydrogen ions and chloride ions. 

A base, or alkali, is a material that can donate a hydroxide ion (OH-). Or a base is a substance that will accept a hydrogen ion to form water . Sodium hydroxide in water solution becomes sodium ions and hydroxide ions. 

.

PROPERTIES OF ACIDS
Acids release a hydrogen ion into water (aqueous) solution. 

Acids neutralize bases in a neutralization reaction. 

An acid and a base combine to make a  salt and water. A salt is any ionic compound that could be made with the anion of an acid and the cation of a base. The hydrogen ion of the acid and the hydroxide ion of the base unite to form water. 

Acids corrode active metals. 

Even gold, the least active metal, is attacked by an acid, a mixture of acids called 'aqua regia,' or 'royal liquid.' When an acid reacts with a metal, it produces a compound with the cation of the metal and the anion of the acid and hydrogen gas. 

Acids turn blue litmus to red. 

Litmus is one of a large number of organic compounds that change colors when a solution changes acidity at a particular point. Litmus is the oldest known pH indicator. It is red in acid and blue in base. The phrase, 'litmus test,' indicates that litmus has been around a long time in the English language. Litmus does not change color exactly at the neutral point between acid and base, but very close to it. Litmus is often impregnated onto paper to make 'litmus paper.'

Acids taste sour. 

TASTING LAB ACIDS IS NOT PERMITTED BY ANY SCHOOL. The word 'sauer' in German means acid and is pronounced almost exactly the same way as 'sour' in English. (Sauerkraut is sour cabbage, cabbage preserved in its own fermented lactic acid. )  Stomach acid is hydrochloric acid. Although tasting stomach acid is not pleasant, it has the sour taste of acid. Acetic acid is the acid ingredient in vinegar. Citrus fruits such as lemons, grapefruit, oranges, and limes have citric acid in the juice. Sour milk, sour cream, yogurt, and cottage cheese have lactic acid from the fermentation of the sugar lactose. 

PROPERTIES OF BASES
Bases release a hydroxide ion into water solution. 

Bases neutralize acids in a neutralization reaction. 

Bases denature protein. 

This accounts for the "slippery" feeling on hands when exposed to base. Strong bases that dissolve in water well, such as sodium or potassium lye are very dangerous because a great amount of the structural material of human beings is made of protein. Serious damage to flesh can be avoided by careful used of strong bases. 

Bases turn red litmus to blue. 

This is not to say that litmus is the only acid- base indicator, but that it is likely the oldest one.

Bases taste bitter. 

There are very few food materials that are alkaline, but those that are taste bitter. It is even more important that care be taken in tasting bases. Again, NO SCHOOL PERMITS TASTING OF LAB CHEMICALS. Tasting of bases is more dangerous than tasting acids due to the property of stronger bases to denature protein. 

 

STRONG ACIDS AND STRONG BASES
The common acids that are almost one hundred percent ionized are: 
HNO3 - nitric acid 

HCl - hydrochloric acid

H2SO4 - sulfuric acid 

HClO4 - perchloric acid 

HBr - hydrobromic acid

HI - hydroiodic acid

The acids on this short list are called strong acids, because the amount of acid quality of a solution depends upon the concentration of ionized hydrogens.  You are not likely to see much HBr or HI in the lab because they are expensive. You are not likely to see perchloric acid because it can explode if not treated carefully. Other acids are incompletely ionized, existing mostly as the unionized form. Incompletely ionized acids are called weak acids, because there is a smaller concentration of ionized hydrogens available in the solution. Do not confuse this terminology with the concentration of acids. The differences in concentration of the entire acid will be termed dilute or concentrated.. 

Phosphoric acid, H3PO4, is a weak acid. Phosphoric acid has three hydrogen ions available to ionize and lose as a proton . 

Likewise, there is a short list of strong bases, ones that completely ionize into hydroxide ions and a conjugate acid. All of the bases of Group I and Group II  metals except for beryllium are strong bases. Lithium, rubidium and cesium hydroxides are not often used in the lab because they are expensive. The bases of Group II metals, magnesium, calcium, barium, and strontium are strong, but all of these bases have somewhat limited solubility.  Magnesium hydroxide has a particularly small solubility. Potassium and sodium hydroxides both have the common name of lye. Soda lye (NaOH) and potash lye (KOH) are common names to distinguish the two compounds. 

LiOH - lithium hydroxide

NaOH - sodium hydroxide

KOH - potassium hydroxide

Mg(OH)2 - magnesium hydroxide

Ca(OH)2 - calcium hydroxide

Ba(OH)2 - barium hydroxide

 

OVERVIEW OF pH
pH is just a handy way to express how acidic or alkaline a water solution is. The pH of a solution is the negative log of the hydrogen ion concentration. 
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TITRATION
The word "titration" rhymes with "tight nation," and refers to a commonly used method of (usually) finding the concentration of an unknown liquid by comparing it with a known liquid. An acid-base titration is good to consider when learning the method, but there are more uses for the technique. The measure of oxalate ion using potassium permanganate in a warm acid environment is a good example of a redox titration. The Mohr titration is a determination of chloride concentration using known silver nitrate solution and sodium dichromate an indicator. 
A measured amount of the unknown material in a flask with indicator is usually combined with the known material from a burette (rhymes with "sure bet"). The burette is marked with the volume of liquid by a scale with zero on top and (usually) fifty milliliters on the bottom. The burette has some type of valve at the bottom that can dispense the contained liquid. 
It is not necessary to start the titration with the known liquid level in the burette at the zero mark, but the level must be within the portion of the burette that is marked. The burette on the left shows about 1.8 ml of the yellow liquid in it. Most laboratory burettes can be read to an accuracy of one hundredth of a milliliter. (The drawing on the left is a bit crude. Most burettes show the ten divisions of a milliliter and you can interpolate between the marks.) One reads the burette by getting at eye level to the bottom of the meniscus (curve in the liquid) and comparing the bottom of the meniscus to the marks on the glass. A reading of the burette is taken before and at the end of the titration. The amount of know- concentration liquid used is the difference of the beginning and ending burette reading.
The endpoint of the titration is usually shown by some type of indicator. A pH indicator is a material, usually an organic dye, that is one color above a characteristic pH and another color below that pH. There are many materials that can serve as pH indicators, each with its own ph range at which it changes color. Some have more than one color change at distinct pH's. Litmus and phenolphthalein are common pH indicators. Litmus is red in acid (below pH 4.7) and blue in base (above pH 8.1). Phenolphthalein (The second 'ph' is silent and the 'a' and both 'e's are long, if that is any help.) is clear in acid (below pH 8.4) and pink- purple in base (above pH 9.9). These ranges may seem large, but near the equivalence point, the point at which the materials are equal, there is a large change in pH. The equivalence point may not occur at pH 7, neutral pH, so the appropriate pH indicator must be chosen for the type of acid and base being titrated. 
The volume of the material of unknown concentration is known by how much is put into the reaction vessel. The concentration of the standard is known, and its volume is known from the measurement of liquid used in the titration.
SALTS
A salt is the combination of an anion (- ion) and a cation (a + ion). Another way to think of a salt is the combination of the anion of a certain acid combined with the cation of a certain base. The neutralization of potassium hydroxide with hydrochloric acid produces water and the salt, potassium chloride. In a solid salt, the ions are held together by the difference in charge. Solid salts usually make crystals, sometimes including specific molar amounts of water, called water of hydration into the crystal. If a salt dissolves in water solution, it usually dissociates (comes apart) into the anions and cations that make up the salt.
Salts dissolved in water may not be at neutral pH. Table salt, NaCl, has a neutral pH in water, but baking soda, NaHCO3 is very alkaline when dissolved in water. Take a teaspoonful of baking soda on your hand, wet it, and completely wash your hands with it. (Baking soda is a really fine material for cleaning hands!) There is the hint of the slipperiness of bases on your hands that had to come from the baking soda.
How can you predict the pH of a salt dissolved in water? The actual pH will depend on the type of anion and cation, the solubility of the salt, the temperature of the solution, and concentration of the salt if less than saturated. salt. Here are the general rules:
Salts made of the anion of a strong acid and the cation of a strong base will be neutral salts, that is, the water solution with this salt will have a pH of seven. (example - sodium chloride)
Salts made of the anion of a strong acid and the cation of a weak base will be acid salts, that is, the water solution with this salt will have a pH of less than seven. (example - ammonium chloride)
