Notes for Ch4 : Section 4.1 – 4.7





Solvent - the substance doing the dissolving


              - the substance present in the greater quantity





Solute - the substance being dissolved


            -  the substance present in the lesser quantity





Aqueous solutions - solutions in which water is the solvent





This website (www.mhhe.com/physsci/chemistry/essentialchemistry/flash/molvie1.swf  ) shows how table salt dissolves in water.





Structure of the water molecule:





An individual water molecule is "bent" or V-shaped, with an H-O-H angle of about 105(





The O-H bonds in water result from the sharing of electrons (covalent bonds).





But in water the electrons are not shared equally, oxygen has a much greater attraction for the electrons than hydrogen.  





Oxygen therefore has a higher electron density around it than hydrogen and is said to have a partial negative charge ( ( - ).





Hydrogen is therefore left with a partial positive charge


( ( + ).





A partial charge indicates less than one unit of charge.


The transfer of one electron is one unit of charge.





Electrical conductivity - ability to conduct an electric                                          					  current.





In order for a solution to conduct electricity, ions must be present.





The more ions present, the better a conductor the solution is.





Strong electrolytes - conduct well when in solution.


	Produce many ions in water.


	Soluble salts


	Strong acids  (HCl, HNO3,  H2SO4 )


	Strong bases ( group 1 hydroxides )





Weak electrolytes - conduct electricity when in solution, 					  but not very well.





	Produce relatively few ions when dissolved in water.


	Weak acids


	Weak bases





Non-electrolytes - do not conduct electricity in solution.





	Substances that dissolve in water but do not produce 	any ions.











Strong acids (strong electrolyte) - dissociate completely in water.





Strong bases (strong electrolyte) - soluble compounds containing the   hydroxide ion  ( OH- )





Weak acids (weak electrolyte) - dissociates only to a slight extent in aqueous solution.





Weak bases (weak electrolyte) - form relatively few ions in solution.


Ex. Ammonia (weak electrolyte)


	NH3(aq)  +  H2O   (   NH4+(aq)  +  OH - (aq)








Molarity  ( M ) -  moles of solute per volume of solution in 		              liters.





	


	�EMBED Equation.3���


Dilution  -  adding water to  a stronger solution to make a weaker solution.





moles of solute after dilution = moles of solute before dilution





	M�1V1  =  M2V2





Types of Chemical Reactions





Three types of reactions:





1.  Precipitation reactions





2.  Acid-Base reactions





3.  Oxidation-Reduction reactions








Precipitation Reactions





When two solutions are mixed an insoluble solid may form.





The solid is called a precipitate.


The reaction is a precipitation reaction.





When an ionic solid dissolves, the ions separate.





From your text:


When potassium chromate  ( K2CrO4 ) and barium nitrate  ( Ba(NO3)2 ) solutions are mixed a brownish-yellow precipitate forms.





K2CrO4 (aq) contains K+ ions and CrO4 2- ions.


Ba(NO3)2 (aq) Contains Ba2+ ions and NO3 - ions.











There are four possible combinations of these ions:


1.  K2CrO4


2.  KNO3


3.  BaCrO4


4.  Ba(NO3)2





1 and 4 are the reactants, therefore the precipitate must be either 2 or 3.





Solid KNO3 would be white ( no transition elements )


Solid BaCrO4 would be colored ( contains a transition element ).





Transition elements yield colored solids and solutions.





Correct chemical reaction:


K2CrO4 (aq) + Ba(NO3)2 (aq)  (  BaCrO4 (s)  +  KNO3 (aq)





This is a double replacement reaction.





When filtered solid BaCrO4 would collect in the filter, KNO3 (aq) would pass through in the filtrate. 





If the filtrate were evaporated, solid KNO3 would be obtained.











Solubility Rules





1.  All alkali metals and NH4 are soluble.


2.  NO31-, C2H3O21-,  ClO41- and ClO31- are soluble 


3.  Cl1-, Br1-and  I1- (halides except F1- ) are soluble except with Ag1-, Pb2+, Hg22+ . 


4.  All SO42-  are soluble except  with Ag1-, Pb2+, Hg22+, Ca2+, Sr 2+ and Ba 2+.


5.  Everything else is insoluble.





Three ways to describe reactions in solution:


1.  molecular equation


2.  complete ionic equation


3.  net ionic equation





To illustrate each we will consider what happens when solutions of FeCl3 and KOH are mixed.





Molecular equation:  


FeCl3 (aq) +  3KOH (aq)  (  3KCl (aq)  +  Fe(OH)3 (s)





Complete ionic equation:  shows all ions present


Fe3+  +  3Cl-  +  3K+  +  3OH -  (  Fe(OH)3 (s)  +  3K+  +  3Cl-


K+ and Cl- do not take place in the reaction, they are called spectator ions.





Net ionic equation:  shows only components involved in


                                 the reaction.


	Fe3+  +  3OH-  (  Fe(OH)3 (s)





Other Common Words





Selective precipitation-


	Precipitating ions selectively from a solution 


        containing many different ions.  Can be done


        because of solubility differences between ions.





Qualitative analysis-


Separation and identification of a mixture of ions.





Gravimetric analysis-


The analysis of composition by measurement of mass.  A method of quantitatively determining the amount of  an ion present in solution.  The ion is precipitated, the ppt is then dried and  weighed.





