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Introduction

L —

* Most abundant liquid in the
world

* Makes up at least half of all
living organisms and up to
95% of some species.

* 75% of earth is submerged in
water

* Naturally occurring water
consists of 99.76% H20
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The Water Molecule
—
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Density

Properties of Water




Water has amaximum
density at 4°C
* This is when water is in a
liquid state
* The density will be 1.

H,O EI) IS more dense than
H,0 (S)
Water freezes from top

downward allowing ice to
form at the top

Ice at top can insulate the
warmer water below that
layer from colder
temperatures above

Prevents large bodies of
water from freezing solid
and allowing the survival of
aquatic organisms
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Cohesion and Adhesion

Properties of Water




Cohesion & Adhesion

* Cohesion

* Attraction of molecules
of the same substance.

* Hydrogen bonds allow
water to be cohesive

* Causes individual
water molecules on the
top to be drawn
inward allowing for
the appearance a
smooth surface.




Cohesion & Adhesion

* Adhesion
* Attraction of molecules
of different substances.

* Example of water in a
graduated cylinder .




Specific Heat

Properties of Water




Specific Heat
—

* Specific heatis defined as the
amount of heat, measured in
calories, required to raise the
temperature of one gram of a
substance by one Celsius
degree.

* Water has a very high
specific heat

* It takes a long time for
water to heat up.
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Introduction
“

An atom, has a certain number of protons and, in
most cases an equal number of electrons
surrounding the nucleus.

* Results in a balance of charges
* Zero net charge
* However, a charged entity can be formed by
adding or removing one or more electrons.
* Forming an ion




cation.

* Itis produced when a
neutral atom has lost
one or more atoms.

* Atom has a net positive
charge.

\

* A positive ion is called a

loss of gain of
electroy \elec:ron(s)
Cation Anion
()

A neutral atorm becomes an ion either by losing an electron (cation) or
by gaining an 2lectron (anion).




* An anion is anegative
lon.
* Itis produced when a

neutral atom has gained
one or more electrons.

* Atom has a net negative
charge

\

loss of

electroy
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A neutral atorm becomes an ion either by losing an electron (cation) or
by gaining an 2lectron (anion).




Formation of lons
“

* When ions, of opposite
charges, join together,
via an ionic bond, an
lonic compound IS
formed.
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Inorganic lons

————

*Have you noticed the onutr
found on packaged foods?

* The list includes a number of minerals such as
sodium, calcium and iron.

* These minerals,also known as inorganic ions,
typically make up 1% of an
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Molecules Containing

Nitrogen




Inorganic Nitrogen Containing lons

* Two examples of
Inorganic ions that
contain nitrogen are
* Nitrate NO
* Ammonia NH*,

————

19

Thursday, November 17, 2016



Inorganic Nitrogen Containing lons

————

* The nitrogen, from those
lons, are used to help
make amino acids,
proteins, vitamins,
coenzymes, nucleotides
and chlorophyll.

* Additionally, some
hormones contain
nitrogen.

* Insulin iIn humans
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Molecules Containing

Phosphorus




lons Containing Phosphorus
“

* Phosphate PO3,

* A component of
nucleotides, ATP and some
proteins

* Used in the phosphorylation
of sugars during Cell
Respiration

* Component of cell
membranes in the form of
phospholipids

* Orthophosphate H,PO,

* Major component of bone
and teeth
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lons Containing Sulfur




lons Containing Sulfur
\

* Sulfate SO,

* Sulfur is a component of some proteins and certain
coenymes

* ACOA
* Acetyl coenzyme A
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Sodium & Potassium




Sodium & Potassium Uses
—

* Potassium K*

* Sodium Na*

* Helps maintain the
electrical, osmotic and
anion/ cation balance
across cell membranes.

* Sodium-Potassium Pump

* Assists in the process of
active transport of certain
materials across the cell
membrane.

* Necessary for protein
synthesisand is a cofactor
In cell respiration.
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Potassium Deficiency

Hypokalemia

Symptoms

m Dysrhythmias, especially in people rhoe =)

with heart problems
m Constipation
m Palpitations
® Excessive fatigue
® Muscle damage
®m Muscle spasms

® Sensation of
numbness or
tingling

For Information, /
Visit: www.epainasgistie:

ePainAssist.com
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* EXcess potassium is
discarded from the body by
the kidneys but there are
certain pathological
conditions where there is a
depletion of potassium in the
body.

* This pathological condition is
called hypokalemia.
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Calcium

—
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* Calcium Ca?*

* Aids in the translocation of
carbohydrates and amino
acids.

* In humans, it is the main
constituent of bones and
teeth.

* Needed for the clotting of
blood and contraction of
muscles.
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Chlorine lon




Uses of Chlorine lon

* Chlorine CI-

* Helps maintain the
electrical, osmotic and
anion/ cation balance across
cell membranes.

* Needed for the formation of
hydrochloric acid in gastric
juice.

* Gastric juice found in the

stomach and is used during
the process of digestion

* Assists in the transport of
carbon dioxide by blood

* Chloride Shift
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Magnesium lon




Uses of Magnesium
\

* Magnesium Mg 4+
* An activator for some enzymes
* ATP synthase

* Component of bones and teeth
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—
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*

Iron Fe?* or Fe3*

*

*

*

A component of electron carriers

* Cytochromes

* Used in cell respiration and
photosynthesis

A component of certain enzymes
* Dehydrogenases

* Decarboxylases

* Peroxidases

* Catalase

Required in the synthesis of
chlorophyl

Forms part of the heme group in
respiratory pigments such as
hemoglobin, hemoerythrin,

myoglobin and chlorocruorin . -

Polypeptide

chain

————

(b) Hemoglobin
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lons & Water Solubility




* \Water is aversatile solvent due
to its polarity

* Can form an agueous solution.

* In an aqueous solution, water
is always the solvent.

* When the solute, of an aqueous
solution is an ion, the different
regions of the polar water
molecule can interact with those
lonic compounds i causing them
to dissolve.
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The different regions of the polar water molecule can
Interact with ionic compounds called solutes and dissolve

them

Negative
oxygen regions
of polar water molecules
are attracted to sodium
cations (Na*).

Positive

hydrogen regions

of water molecules

cling to chloride anions

Figure 3.6
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Solubility 11

Water & Proteins
—

* Water can also interact with polar molecules such
as proteins

This oxygen is
attracted to a slight
positive charge on
the lysozyme
molecule.

This oxygen is attracted to a slight
negative charge on the lysozyme molecule.

(a) Lysozyme molecule (b) Lysozyme molecule (purple) (c)l onic and pol ar regio
in a nonaqueous in an aqueous environment Surface attract water molecules.
environment such as tears or saliva
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Water & Biochemical Reactions

————

* Most biochemical reactions,
that occur within cells of the
body, occur in water

* Since most biochemical
reactions occur in water, it is . (S
important to calculate the | J coor—TT# J
concentration of solutes in an o —g- %
aqueous solution. Oissalving of Suger In Wae:
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Concentration
"

* How does one determine the concentration of a
solution ?
* The concentration of a solution is a measure of the

amount of solute that is dissolved in a given
guantity of solvent.

* A dilute solution is one that contains asmall amount of
solute.

* A concentrated solution contains alarge amount of
solute.




* Molarity is defined as
the number of moles of

solute dissolved in 1
liter of solution.

* It 1s the ratio between
the number of moles of
solute and number of
liters of solution.

————
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* M=("y)
* n = moles of solute
* 'V = volume of solution (L)
* M = mol/L
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—

* Molarity (M) is the unit of concentration for
solutions.
* To calculate the molarity of a solution, divide the

moles of solute by the volume (in liters) of the
solution.

: moles of solute
Molarity (M) = liters of solution




Molarity

Why Important?
"

* When a solute is dissolved in a
solvent, the particles of the solute
bond (bind) with the particles of the
solvent.

* Causes vapor pressure to be
lower than that of pure solvent.

* Boiling points raise
* Freezing points lower

* These arecolligative properties.

* How do these colligative
properties, based ONLY on the
number of solutes in the solution,
relate to humans?

*  Hypothermia(?)
*  Hypothermia(?)
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