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1. Polarity 2. Cohesion, Adhesion & Tension
3. Moderates Earth’s temp 4. Solvent of life

1. Water Polarity:
Water is a polar molecule* - opposite ends have opp charges

CL = Oxygen is more electroneg.

/ N\

H H+ Single covalent bonds
Water is held together by H bonds (maximum of 4 H bonds)
Emergent prop of H,O due to polarity:
- cohesive behavior - High heat of vaporization &
- expands when freezes cools surfaces as it evapor

- versatile solvent

2. Cohesion, Adhesion & Surface Tension:

Cohesion* - ability of water to stick to together due to H
bonds.
- important for transporting H20 up against gravity in
plants. (capillary action)

Adhesion* 2 ability of water to bond to surfaces
- helps plants move H20 up b/c H20 sticks to the
sides of the vessel walls (xylem/phloem) in plants

Surface Tension* > how difficult it is to stretch or break the
surface of a liquid. (related to cohesion)*

- H20 has great tension b/c H bonded to each other
at surface & to water below it.
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- causes water to bead up
- helps animals stand, walk, run on water - pg. 39

3. Moderates temps on Earth:
How? 1) H20’s specific heat
2) H20’s evaporative cooling (heat of vaporization)

Kinetic E - E of motion
Heat > total KE due to motion in body of matter> calories (cal)
Temp - intensity of heat due to average KE or joules (J)

1) H20’s specific heat > heat absorbed / lost for 1g of
substance to change its temp by 1°C.

Importance to life? Large bodies of H20 absorb heat from
sun (day or summer) & release it later (night or winter).

Results of this? 1. keeps temp changes in a suitable
range for life.
2. coast = milder climate than inland
3. marine env. has suitable temp

2) H:0’s evaporative cooing (vaporization)
Amount of heat a liquid must absorb for 1g of it to
convert from a lig to gas.
- 1g of Hz20 to evap = 580 cal of heat needed
- caused by H bonds
- as lig evap, the surface cools down - Why? Molec
with highest KE escape into gas & aver KE is lower.

- Importance to life? 1. helps control climate
2. water cycle (evap, condenses, rains)
3. stabilizes temp of aquatic ecosystems
4. helps prevent overheating - sweating
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3) Oceans & lakes do not freeze solid b/c ice floats
Why? b/c of H bonding, Hz0 is less dense as a solid
than as a liquid = ice floats
- see pic pg 41
- Importance for life?
1. prevents deep bodies of H20 from freezing solid.
2. b/cice is less dense, it forms on surface 1* &
insulates H20 below it.
3. makes transitions between seasons less abrupt.

4. Solvent of Life:
Solution Solvent (dissolving agent)
Solute (subst being dissolved) Aqueous sol.(H20 is solvent)

Effective Solvent b/c of Polarity > HOW?
1) hydrophilic (water loving) - attracts water / ionic & polar
comps do this. EX = NaCl in H20, blood, plant sap

- some molec can absorb H20 w/out dissolving
EX > cotton, cellulose in cell walls (plants)

2) hydrophobic (water fearing) - does not attract water
- nonionic & nonpolar comps do this,
EX - oils & fats = imp for cell membranes*

Calculating Concentrations of Solute dissolved in H20 - used fol
Moles & Molarity.

Dissociation of Water: (separation of H20)
Relates to pH > H+ ions & OH- ions (acids & bases)

Acids Bases*
- subst that increases H+ ions - subst that lowers H+ions
in a sol. & produces more OH-ions

- HCI - NaOH




[image: image4.jpg]4

Sol in which: strong a & b dissociate completely in

H+ = OH- neutral water.

H+ > OH- acid EX > NaOH - Na+ + OH-

H+ < OH- base

pH Scale (fig 3.9) weak a & b partially dissociate & are
reversible.***
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acid neutral base EX > H2C03 > HCOs3- + H+

(.
- Most biological fluids have - these are good BUFFERS**

pH range of 6 - 8 except
stomach acids = 1.5

BUFFERS -> minimize the changes in conc of H+ & OH- ions
in a sol.
- important for life, cell biology, & chemical react in
body b/c small pH changes can be harmful.

EX > Bicarbonate Buffer from carbonic acid in blood
pg 45**
Acid Precipitation - rain, snow, fog more strongly acidic than
pH of 5.6.
- lowest 1.5 W. Virginia
- occurs when sulfur dioxides & nitrogen dioxides in
atmosph react w/ H20 in air to form acids which fall
to Earth (precip)
- major source of oxides = burning of fossil fuels
- it affects: 1) soil ->lowers pH & affects minerals
_ 2) aquatic env -> lowers pH in ponds, lakes, rivers
EX-> Adirondack:mtn lakes pH< 5 = no





