UNIT B: CELL COMPOSITION
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A. Water: vital to life!




Why?





 
1. Hydrogen bonds: 
Some atoms attract electrons more strongly than others.  …
…(electron attraction is called 
ELECTRONEGATIVITY)
Oxygen is STRONGER at pulling electrons than Hydrogen.  
(Oxygen is MORE electronegative).
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pulling at electrons
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This produces a POLAR molecule.  It is slightly negative on one side and slightly positive on the other.  

How do you think the water molecules in a beaker of water are lined up?
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See text page 26, figure 2.8
*ANY time a slightly positive hydrogen is weakly attracted to a slightly negative atom it is called a hydrogen bond.


2.
It takes a lot of ENERGY to boil or freeze water.

( Water sticks to itself, so you need to add energy (heat it up) to break the hydrogen bonds and cause boiling.   (the change from liquid to gas)
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( When water freezes, it must align the molecules properly so energy is needed here as well.
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[Students don’t have this picture … it’s below]
3.
Cohesive:  Water sticks to itself (because it is polar and opposite charges attract).

( Due to H-bonds (occur because of polarity of water molecule).

( So strong that you can float a paperclip on its surface.
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Capillary action
4.
Adhesive:  Since charged objects attract uncharged (neutral) objects, water sticks to other things.
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5.
Liquid water is MORE DENSE than solid water.  
Because the solid has large empty spaces between the molecules and molecules of liquid water can move around.

	[image: image17.jpg]


liquid
	solid

	[image: image6.jpg]





6.
solvent:  Water dissolves more chemicals than almost any other liquid.

( water is especially good at dissolving OTHER polar molecules.

7.
Lubricant:  Liquid water slips past itself.

* Since it is ADHESIVE, it sticks to things (like roads and car tires) . . . this means that wet things can slip when touching each other (like roads and car tires!).
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8.
Dissociates:  A VERY TINY AMOUNT of water breaks apart into   H+   and   OH-
H2O ( H+ + OH-



H+   =   acid


OH-   =   base

Hydrogen ion


hydroxide ion

0.0000001 mole/L of H+ in plain water.
(1 X 10-7)

B.  Acids, Bases, & Buffers

ACID:  Any chemical that dissociates (breaks apart) when in water to release H+.

e.g.
HClg  +  H2O  (  H+  +  H2O  +  Cl-
Common household acids are: vinegar and lemon juice.

BASE:  Any chem. that dissociates in water to release OH-
e.g. 
NaOH(s)  +  H2O  (  OH-  +  H2O  +  Na+
 





 +



   (  
Common household bases: oven cleaner, soaps, Fantastic™
pH:  a clever scale invented to make talking about concentrations of H+ easier.


pH = concentration of H+






(amount)

…a pH of 1 means 0.1 mol/L of H+ is present.

                             (1X10-1)    Notice the -1 !

a pH of 2 means 0.01 mol/L of H+ is present.



pH3 = 0.001


( most ACIDIC   = low pH #


pH4 = 0.0001


pH5 = 0.00001


pH6 = 



pH7 = 
 X10


( NEUTRAL!


pH8 = 



pH9 = 



pH10 = 
   x 1000


pH11 = 



pH12 = 



pH13 = 



pH14 = 



( most BASIC  = high pH #
** There is TEN TIMES more H+ in a chemical at pH 8 than at pH 7 . . . so it is 10X more acidic!

** There is 1000 TIMES000 more H+ in a chemical at pH 12 than at pH 9 . . . so it is 1000X more acidic!   [12-9=3…three zeroes]
Buffers
A buffer is a chemical (or combination of chemicals) that can bond with any extra H+  or OH- .  This keeps the pH the same, even if you add acid or base.

** Resists changes in pH.

YOUR BODY HAS BUFFERS IN IT!

-- Your body MUST be kept at the proper pH or you will die.

The buffer CAN be ‘used up’ if you add too much acid or base.
*********END**********
That 7 is why we say that pH 7 is neutral pH.
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