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CHEM   NOTES    CH 3 + 4
Chemical Reactions  vs  Chemical equations

A chemical reaction is a rearrangement of atoms or molecules to form new combinations with the release or absorption of energy.  

A Chemical equation is a written representation of a chemical reaction.  ( written model of a chemical rxn) 

H2     + O2    ----(   H2O

FUNDAMENTAL   VS  DERIVED UNITS  

Fundamental units of measurement :

Are those units of measurement that can’t be  separated out into two or more units. 

Ex   Mass,  Length, time, temperature, mole

Derived Units of measurement

 are:Are those units made up of two or more   

       fundamental units  



g/ml ,      m/s ,        g/n
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SOLUTIONS AND MIXTURES:

SOLUTE + SOLVENT


SOLUTIONS ARE COMPOSED OF TWO PARTS MIXED  BY PHYSICAL  MEANS:

1.  SOLUTE: 
SUBSTANCE THAT GETS DISSOLVED EX.  SALT IN A SALT WATER MIXTURE

2.  SOLVENT 

THE “ DISSOLVER”  : THE SUBSTANCE IN A MIXTURE THAT DOES THE DISSOLVING:  EX  WATER IS THE UNIVERSAL SOLVENT:  

HOMOGENEOUS MIXTURE:  ( SOLUTION)

A MIXTURE IN WHICH BOTH SUBSTANCES ARE MIXED EVENLY
 THROUGH OUT.


( ALSO CALLED A SOLUTION)

HETEREOGENEOUS MIXTURE:   


A MIXTURE IN WHICH SUBSTANCES DO NOT MIX EVENLY  



THERE ARE DIFFERENT PHASES ( LAYERS)    OIL + WATER


( the boundary between phases is called an interface)



FAT + WATER,     GASOLINE + WATER.   

Note:   THERE ARE   SOLID MIXTURES,  LIQUID MIXTURES,  GASEOUS   

              MIXTURES
CHEMICAL FORMULAE   ( 3 KINDS)

MOLECULAR FORMULA


A formula that shows  how many of atoms of each element are present in a molecule      ex   C6H12O6   ( glucose molecule)
EMPIRICAL FORMULA


A  formula that shows you the smallest whole number ratio of atoms or ions in a compound. 


Glucose    molecular : C6H12O6    empirical  =  ?   _________
STRUCTURAL FORMULA

A formula that shows you how many atom of each element and exactly how they are bonded   


Ex:  Methane gas:    CH4  = molecular and empirical
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PHYSICAL PROPERTIES  :    


Properties of a substance that depend  upon the makeup
         of the substance.   ( Two types)
a.     Extensive:  depend upon the amount of matter 
    present

Mass,  volume , length 

b. Intensive :  do not depend upon the amount of matter 

Malleability, ductility, conductivity, density, 
hardness, color, texture, phase of matter   
CHEMICAL PROPERTIES : 


Properties that depend upon how an object or chemical 


acts in the presence of another substance ( reactivity)

( flammable, explosive,  corrosive,  rusting , tarnishing)
NAMING COMPOUNDS: 

1.  BINARY COMPOUNDS:  

Compounds that are made of only two elements

Rules for naming: 

1.  Name the first element ( cation)

2. Name the second element but drop the last syllable and add –ide in its place
( for 3 syllable elements drop last 2 syllables)

KS     Potassium sulfide

NaCl   sodium chloride

Ions:    atoms or molecules with a proton and electron imbalance.  

+    =  cations

· =  anions    

Poly atomic ions:


Ions that are made of more than one atom 



( look on back of periodic table ) 

WRITING CHEMICAL EQUATIONS: 

Cations and anions will combine to form  stable molecules

Ca+2     +     Cl-1   ---------(     ?   







CaCl2  

Why?  

Octet rule states that all atoms want 8 electrons in the outer shell to be chemically stable.  
Calcium  has  20 electrons     Chlorine has  17 electrons 


Shell 1 = 2e-


Shell 1= 2e-


Shell 2=  8e-


Shell 2= 8e-


Shell 3= 8e-


Shell 3 = ? 


Shell 4= ?

So      each Chlorine atom wants to gain 1e-


 And each  calcium atom wants to lose 2e-

ENERGY TRANSFER
JOULE:  The unit of heat or energy in the metric system.

4.18J = 1 calorie

Specific Heat: ( c)    The amount of heat needed to raise 1 gram of a substance 1oC.   

Heat:  the total amount of kinetic energy of all of the particles

             of a substance

Temperature:  the kinetic energy of one particle of a substance
Calculating heat :
Three variables  involved in calculating heat?

Mass

Specific heat   (c)

Temperature change  (Δt)

Heat equation
ΔQ= mcΔt          ΔQ= heat change



M  = mass




c   =  specific heat of substance




Δt  =  change in temperature

Ex.  How much heat is gained  by  an 500g  aluminum pan that goes from 20oC to 100oC  ?   

( specific heat of aluminum= .902j/goc)
Mix equal parts potassium chlorate and table sugar (sucrose) in a small glass jar or test tube. Choose a container you don't value, as the demonstration will probably cause it to shatter. 

1. Place the mixture in a fume hood and equip lab safety gear (which you should be wearing anyway). To initiate the reaction, carefully add a drop or two of sulfuric acid to the powdered mixture. The mixture will burst into into a tall purple flame, accompanied by heat and a lot of smoke. 

2. How it works: potassium chlorate (KClO3) is a powerful oxidizer, used in matches and fireworks. Sucrose is an easy-to-oxidize energy source. When sulfuric acid is introduced, potassium chlorate decomposes to produce oxygen: 

2KClO3(s) + heat —> 2KCl(s) + 3O2(g) 

The sugar burns in the presence of oxygen. The flame is purple from the heating of the potassium (similar to a flame test).

Tips:

1. Perform this demonstration in a fume hood, as a considerable quantity of smoke will be produced. Alternatively, perform this demonstration outdoors. 

2. Granulated table sugar is preferable to powdered sugar which is in turn preferable to reagent grade sucrose. The powdered sugar is capable of smothering the fire, while the granules of the reagent-grade sucrose may be too large to support a good reaction. 

3. Follow proper safety precautions. Do not store the potassium chlorate and sugar mixture, as it can react spontaneously. Use care when removing the potassium chlorate from its container, to avoid sparking, which can ignite the container. Wear the usual protective gear when performing this reaction (goggles, lab coat, etc.). 

4. The 'Dancing Gummi Bear' is a variation on this demonstration. Here, a small quantity of potassium chlorate is carefully heated in a large test tube, clamped to a ring stand over a flame, until it has melted. A Gummi Bear candy is added to the container, resulting in a vigorous reaction. The bear dances amidst bright purple flames.

