Chapter 6

The Chemistry of Seawater 
· pH of Seawater
· Carbon dioxide and water couple to form a stable buffering system to control the pH of the world’s oceans
· When CO2 dissolves in seawater, a series of reversible chemical reactions occurs, preventing sudden or large changes in the pH
· Water molecule can break apart to form a hydrogen cation (H+) and hydroxide anion (OH-)
· Cation – 
· Anion –
· Acid – 
· Base – 
· Normal pH of rainwater is slightly acidic, 5.0 – 5.6
· Seawater is slightly alkaline, 7.5 – 8.5 (average ~7.8)
· Salts
· Units of concentration (all ratios or unitless)
· Ocean Salinities
· In the major ocean basins, avg 3.5% of the weight of seawater is dissolved salt 
· Salinity – 
· Sea surface salinity varies
· Dissolved Salts
· When salts dissolve, they react with water and break into ions
· Six major ions –
· Trace elements – 
· Conservative constituents –
· Sources of Salt
· Regulating Salt Balance
· Geological evidence indicates the salt content of the oceans has been stable for ~1.5 billion years
· Sinks of Salt
· Adsorption – 
· Residence Time
· Avg time a substance remains in solution in the ocean

· Substances that react quickly have short residence times (aluminum, iron)
· Substances that react slowly have long residence times (chloride, sodium)
· Constant Proportions
· Concentrations of major dissolved ions can vary from place to place in the oceans

· Relative proportions remain virtually constant
· Total salinity can change
· Ratio of concentration of any major ion to the total or another ion stays constant
· Salinity (‰) = 1.80655 × Chlorinity (‰)
· Gases
· Saturation concentration – 
· Many gasses move readily across the air-sea interface
· Nitrogen, oxygen, and carbon dioxide make up more than 99% of gases in the atmosphere and the oceans
· Gases dissolve more readily in cold water, water with low salinity, water under pressure
· Photosynthesis – 
· Respiration – 
· Compensation Depth – 
