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CHEMICAL EQUATIONS:

1. Identify all the substances in the reaction

2. Show the composition of the substances

3. Account for all the atoms in the reaction (balanced chemical equations)

REACTANTS: substances present before the reaction

PRODUCTS: substances that emerge from a reaction

COEFFICIENTS: tell how many atoms, molecules, or formula units are present

ARROW: separates the reactants from the products and shows the direction of the reaction 

REVERSIBLE; Double half-arrows (⇋)  shows the reaction goes in both directions

(g) or (() - gas 

(l) - liquid 

(s) or (() - solid

(aq) - aqueous

PRECIPITATE ((): When a solid settles out of solution from a mixture of 2 liquids

(aq) - aqueous - when a substance is dissolved in water

Symbols above the reaction arrow tell special conditions. A ∆ means the reactants are heated. Descriptions of pressure, light, temperature, or catalyst may be there




3Fe(s) + 4H2O(l) ----> Fe3O4(s) + 4H2 (g)




 2Na(s) + Cl2 (g) ----> 2NaCl(s)

CATALYSTS: substances that change the rate of a reaction but that do not undergo permanent changes themselves. Their formulas can also go above the arrow

3 LIMITATIONS OF BALANCED EQUATIONS

 
1. Though a reaction can be written, it doesn’t mean it can or will happen

2. It doesn’t show the intermediate steps that a reaction might go through

3. It doesn’t tell if the reaction goes to completion

BALANCING EQUATIONS BY INSPECTION:

1. Write the correct formulas for all reactants and products. (never change a correct formula)

2. Count each atom to see if each side balances

3. Adjust coefficients until both sides have the same number of each kind of atom. Never change subscripts!

4. Check that all coefficients are whole numbers in the simplest ratio possible

COMPOSITION (SYNTHESIS or COMBINATION) REACTIONS: Combine two or more substances into a single product

(A + B ----> AB) 

(Mg + F2 ----> MgF2)

DECOMPOSITION REACTION: Separates a substance (reactants) into 2 or more parts (products) 



(AB ----> A + B)

 (2H2O ----> 2H2 + O2)

SINGLE REPLACEMENT REACTIONS: An active element replaces a less active element in a compound. 


       (A + BZ ----> B + AZ)




Zn(s) + CuSO4(aq) ----> Cu(s) + ZnSO4(aq)




Cl2(g) + 2NaBr(aq) ----> 2NaCl(aq) + Br2(g)

ACTIVITY SERIES: Lists the activity of metals in order from highest activity to lowest. (See pg 163,164) An element can replace any element below it. The halogens have a nonmetal activity series

DOUBLE REPLACEMENT REACTION  (METATHESIS): 2 Compounds switch elements with each other. (AX + BZ ----> AZ + BX) These usually occur in solution
COMPLETE MOLECULAR EQUATION: 



(NO3)2(aq) + K2CrO4(aq) ----> PbCrO4(s) + 2KNO3(aq) 

COMPLETE IONIC EQUATION: Represents all the particles present before and after the reaction. Complete ionic equations can include some non-ionic particles and some ions that remain unchanged

Pb2+(aq) + 2NO3-(aq) + 2K+(aq) + CrO42-(aq) ----> PbCrO4(s) + 2K+(aq) + 2NO3-(aq)

SPECTATOR IONS: appear in the reactions and in the products, but do not precipitate or join other ions 



NO3- (aq) 

K+ (aq)

NET IONIC EQUATIONS: show only ions that react leaving out spectator ions
 

Pb2+(aq) + CrO42-(aq) ----> PbCrO4(s)

STOICHIOMETRY:  (Gk-stoicheion - element) The measurement of amounts of matter in chemical reactions. Using the mol relationships of coefficients in balanced equations

LIMITING REACTANT (limiting reagent): The reactant that is completely consumed in a reaction where the reaction is run to completion. The other reactant has some left over (is in excess). Can be any kind of reaction except a decomposition. The smallest mol/coefficient ratio

