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OXIDATION-REDUCTION REACTIONS (redox): reactions in which electrons move between atoms  


“LEO the Lion says GER”

OXIDATION (LEO): loss of electrons from an atom. Increasing oxidation numbers

2Mg + O2  (    2MgO;
 2Mg   (   2Mg+2  each Mg loses 2 electrons, goes from 0 to 2+
2Na + Cl2   (   2Na+ + 2Cl-   (  2NaCl;
 
2Na  (  2Na+;  each sodium loses 1 electron

REDUCTION (GER): gain of electrons from an atom. Decreasing oxidation numbers

2Mg + O2  (    2MgO; 

O2   (   2O-2;    each oxygen gains 2 electrons

2Na + Cl2    (   2Na+ + 2Cl-   (   2NaCl; 
Cl2   (   2Cl-  each chlorine gains 1 electron

REDUCING AGENT: substance that causes another substance to be reduced. The substance being oxidized is always the reducing agent

OXIDIZING AGENT (Oxidizer): substance that causes another substance to be oxidized. The substance being reduced is always the oxidizing agent

Only if the oxidation numbers change from the reactant side to the product side do you have a redox reaction
Balancing Redox Reactions. Half-reaction method:

Step 1. Assign oxidation #’s and determine which atoms are oxidized and which are reduced

Step 2. Write one half-reaction for the oxidation process and one for the reduction process

Step 3. Balance all atoms, (but H & O) by inspection; add water to balance O; add H+ to balance H

Step 4. Balance charges in each half-reaction. (Add electrons until the total charge is the same on both sides)

Step 5. Multiply each half-reaction by an appropriate whole number so that the number of electrons produced by the oxidation half-reaction equals the # used by the reduction half-reaction

Step 6. Add the redox half reactions together

Step 7. Cancel any quantities that appear on both sides of the overall reaction

Redox Titrations: titration in which one of the reaction substances is an oxidizing agent and one is a reducing agent



Vu X Nu = Vk X Nk
NORMALITY: number of equivalents/liter of solution

Redox Equivalent: the number of moles of the substance that either loses or gains 1 mole of electrons in a balanced half-reaction

Gram - equivalent Mass: the mass in grams of one equivalent of the substance
ELECTROLYTE: any substance that, when dissolved in water, allows the solution to conduct electricity

STRONG ELECTROLYTES: most salts, strong acids and bases


WEAK ELECTROLYTES: hard to dissolve salts, weak acids and bases


NONELECTROLYTES: nonionic substances that cannot conduct electricity; such as sugar, alcohol, and oxygen

ELECTROCHEMICAL CELL: consists of two electrical contacts, called ELECTRODES, immersed in an electrolyte solution with a wire joining the electrodes outside the solution. (2 Types: electrolytic cell and voltaic cell)

ELECTROLYSIS: process of forcing an otherwise nonspontaneous redox reaction to occur with the aid of an electrical current in an electrochemical cell. Active metals such as Na, Li and Al require electrolysis to separate ores into pure forms

ELECTROLYTIC CELL: electrochemical cell used to split compounds. A battery or power source pushes electrons into the cathode making it negative. Cations are attracted and can be reduced. Electrons are drawn from the anode attracting anions that can be oxidized


CATHODE (reduction): negatively charged electrode


ANODE (oxidation): positively charged electrode

VOLTAIC CELLS: two reactants positioned so that a reaction between them will transfer electrons Named after Alessandro Volta, Italian inventor around 1800


CATHODE (reduction):  positively charged electrode


ANODE (oxidation):  negatively charged electrode

BATTERIES (collections of voltaic cells) use spontaneous redox reactions to produce electricity

SALT BRIDGE: used in voltaic cells to prevent a build up of positive or negative charge. It does not generate or conduct electricity

ELECTROPLATING: electrochemical process (type of electrolysis) of depositing one metal onto another
CORROSION: general chemical destruction of a metal by its immediate surroundings
DRY CELL BATTERIES: can’t be recharged because they operate on an irreversible redox reaction
ALKALINE BATTERIES: though the reaction is reversible, those that aren’t labeled as rechargeable should not be recharged because they may not be designed with vents. The recharging creates gas that could cause an unvented battery to explode 

BLEACH: strong oxidizer that contains NaOCl; takes electrons from stains that give it their colors so they look white rather than truly removing a stain

