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I. Understanding Solutions


A.  What is a Solution


  -.  Solution- a well mixed mixture that contains a solvent & at least 1 solution



Ex: tap water


-  Solvent- part of the solution that is present in the largest amount ( dissolves


        the other substances )


-  Solute- substance that is present in a solution in a smaller amount and is


        dissolved by the solvent


-  A solution has the same properties throughout


    1.  Solutions with water



- water is called the “universal solvent”


    2.  Solutions without water



- solutions can be made from solids, liquids, & gases

  
B.  Colloids and Suspensions


    1.  Colloid- a mixture containing small, undissolved particles that do not 


          settle out   Ex:  gelatin, milk, & fog



a.  colloids contain larger particles than solutions 


    2.  Suspensions- a mixture in which particles can be seen & easily separated


         by settling or filtration


C.  Particles in a Solution


   - when a solution forms, particles of the solute leave each other and become


     surrounded by particles of the solvent


   1. Ionic & Molecular Solutes


      - when an ionic solid- like salt- dissolves water molecules surround and

 

        separate the positive and negative ions.  


     
   2.  Solutes and Conductivity


   
      -  a solution of ionic compounds in water conducts electricity, but a water 



         solution of molecular compounds may not.



D.  Effects of Solutes on Solvents



    - freezing point of water is 0 degrees- boiling point is 110 degrees



    - solutes lower the freezing point and raise the boiling point of solvents

  

  1.  Lower Freezing Point 



      - pure water is made up of only water molecules so it freezes at 0 degrees



        but salt water contains solute particles making it harder for the water



        molecules to form crystals.  



2.  Higher Boiling Points



    - solutes raise the boiling point- As the temp. of liquid rises, the molecules



      gain energy and escape into air.



   -  temp. must be higher than 100 degrees for water to boil.


7-2  Concentration and Solubility



A.  Concentration



-  dilute solution- mixture that has a little solute dissolved in the solvent 



   
(ex: sap)


  
-  concentrated solution-  a lot of solute dissolved in the solvent ( ex: syrup)



   1.  Changing Concentration



   - you change the concentration by adding more solute or by adding or 



     removing solvent.  ex: fruit juice


   2.  Measuring Concentration

 

   -  to measure concentration, compare the amount of solute to the amount



      of solvent or to the amount of solution




a.  compare amount of solute to the amount of solution and x by 100%



B.  Solubility – the measure of how much solute can dissolve in a solvent at



      a given temp.



     -Saturated solution- when there has been so much solute added that no 



      more can dissolve



    - Unsaturated solution- when you can continue to dissolve solute



   1  Working with solubility



    -  solubility of a substance tells how much solute you can dissolve before it


       becomes saturated



   2  Using solubility



    -  solubility can be used to help identify a substance because it is a



       characteristic property of matter 



C.  Factors affecting Solubility



   -  factors that affect solubility of a substance include pressure, type of solvent,


   
      and temp.



   1.  Pressure  affects solubility of gases – the higher the pressure of gas over 


        solvent, the more gas can dissolve ( ex:  bottle of shaken soda pop )



   2.  Solvents – ex: oil & water do not mix  - they separate because water is polar



        and oil is a nonpolar compound



   3.  Temperature -  in most solids, solubility increases as temp. increases ,but 


        gases become less soluble when temperatures go up



       -  when heated a solution can dissolve more solute than it can at cooler temp



       - supersaturated solution  has more dissolved solute than is predicted by its



         solubility at given temp.


7-3  Describing Acids & Bases



A.  Properties of Acids



   - Acids- substance that tastes sour, reacts with metals and carbonates, and



     turns blue litmus paper red




a.  Ex:  hydrochloric, nitric, sulfuric, carbonic, & acetic acids



   1.  Sour taste is a characteristic of acids but it is not a way you should identify



        an acid.  NEVER taste chemicals to identify them.



   2.  Reactions with Metals


        - acids react with certain metals to produce hydrogen gas



        - corrosive- means they “ eat away “ at other materials



   3.  Reactions with Carbonates


        - an ion is a atom or group of atoms that have an electric charge



        - geologists are scientists who study earth



        - acids react with carbonate ions – ex:  hydrochloric acid on limestone create



          bubbles on the surface



    4.  Reactions with Indicators



        - litmus is an example of an indicator – a compound that changes color 


         when in contact with an acid or base



B.  Properties of Bases



        Bases – a substance that tastes bitter, feels slippery, and turns red litmus



        paper blue  ex: ammonia, soap, shampoo


        - bases don’t react with carbonates to produce CO2



C.  Uses of Acids and Bases



    - acids and bases have many uses around the home and in industry  pg. 240


7-4 Acids and Bases in Solutions



A. Acids and Bases in a Solution



   1.  Acids



       - Hydrogen ion is an atom of hydrogen that has lost its electron




-hydrogen ions are key to the reactions of acids



      -  an acid is any substance that produces hydrogen ions in water



   2.  Bases


      - Hydroxide ion- is a negative ion, made of oxygen & hydrogen



      -Base – is any substance that produces hydroxide ions in water



B.  Strengths of Acids & Bases



    - strength refers to how well an acid or a base produce ions In water-  with a



       weak acid very few molecules form ions


   1.  Measuring ph


      - PH scale- numeric scale with a range of values from 0 to 14 which expresses



        the concentration of hydrogen ions in a solution




a.  0 is most acidic & 14 is most basic




b.  a low ph tells that the concentration of hydrogen ions is high & 




     vice- versa




c.  if ph is 7 it is neutral (ex: water)



   2.  Using Acids and Bases Safely  - strength determines how safe an acid

 

        or a base is to use



C.  Acid-Base Reaction


        - Neutralization-  a reaction between an acid & base



   1.  Reactants


        -the final ph depends on the volume, concentrations, and identities of 


                       the reactants



   2.  Products-



       - Salt-  any ionic compound that can be made from the neutralization of



         an acid with a base



       -  in a neutralization reaction, an acid reacts with a base to produce salt and



       water  

     

        - table of common salts found on pg. 247


7-5 Digestion and pH



A.  What is Digestion?



   - foods are made mostly from water and 3 other groups: carbohydrates,

  
     proteins, & fats



  - foods must be broken down into simpler substances



  - digestion- breaking down complex molecules of foods into smaller molecules




a.  mechanical digestion & chemical digestion



   1.  Mechanical Digestion –a physical process in which large pieces of food are


 
        torn and ground into smaller pieces



   2.  Chemical Digestion- breaks large molecules into smaller ones with the help



        of enzymes




a.  enzymes speed up reactions in living things and require just the right




     conditions – some digestive enzymes work at high ph levels others at




     low or neutral



B.  pH in the Digestive System



   1.  Your Mouth



       - your mouth has a pH near 7 or neutral



       - saliva contains amylase, an enzyme that helps break down starch into


         smaller sugar molecules



   2.  Your Stomach 


       - both mechanical and chemical digestion take place in the stomach



       - stomach has acidic pH level of 2



       - Pepsin is the enzyme that works in you stomach – it helps break down



         proteins into small molecules called amino acids



  3.  Your Small Intestine



       -pH level of 8  -  fluids containing bicarbonate ions break down the foods



       so the molecules can pass through the walls of intestine into the blood 



       stream 
