C3 Water


C3 Water

Cohesion – structure due to H bonding of the same substance:  water loves itself.
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Adhesion – clinging of one substance to another, ex. water loves the capillary tube.
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Surface tension – measure of how difficult it is to break the surface of a liquid; water has greater surface tension than most liquids.
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Heat – Thermal energy in transfer from one body of matter to another.

Temperature – measure of the intensity of heat due to the average kinetic energy of the molecules.

Specific heat – amount of heat that must be absorbed or lost for 1 g of that substance to change its temperature by 1oC.  Water has a high specific heat, therefore water changes less, ex. water’s specific heat is 10X higher than iron.  Heat must be absorbed to break H bonds.  Heat is released when H bonds form.
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Ice floats.  While most liquids contract as they solidify, ice is 9-10% less dense than liquid water. H bonds help keep it in a lattice shape.
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Heat of vaporization – quantity of heat a liquid must absorb for 1 g of it to be converted from liquid to gas.  Water has a high heat of vaporization.  H bonds must be broken before molecules can exit liquid.

Water is the “solvent of life.”

Hydrophilic – substances with an affinity for water (water loving).  Ionic and polar molecules love water.

Hydrophobic – substances without an affinity for water, either non-ionic and/or nonpolar.

1 mole = the molecular weight of a substance, ex. sucrose, C12H22O11 is 342 daltons or 342 g.

Molarity – number of moles of solute/L of solution.  To make a 1 molar (M) solution of sucrose, use 342 g sucrose, then water to 1 L.

Acid – substances that donate H+ s to the solution.

Base – substances that reduce the H+ concentration in a solution.

Neutral – solutions in which H+ and OH- are equal.

pH scale – 0 – 14

pH = -log [H+]  thus, each pH unit is a 10X difference in H+ and OH- concentrations.
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Buffers – substances that minimize changes in concentrations of H+ and OH- in a solution.  Buffers work by accepting H+ when they are in excess and donation H+ when they are depleted. Usually weak acids or weak bases that combine reversibly with H+s.

Blood pH = 7.4.  Carbonic acid helps maintain this as carbonic breaks into bicarbonate and hydrogen:

              H2CO3 (( HCO3- + H+
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