
3.1.8 Inorganic Ions
Learning Objectives

· Know that inorganic ions occur in solution in the cytoplasm and body fluids of organisms, some in high concentrations and others in very low concentrations.
· Understand that each type of ion has a specific role, depending on its properties.
· Be able to recognise the role of ions in the following topics: iron as a component of haemoglobin, hydrogen ions and pH, sodium ions in the co transport of glucose and amino acids, phosphate ions as components of DNA and ATP.

What you should know from GCSE

· [bookmark: _GoBack]Metals lose electrons to form positive ions, whereas non metals gain electrons to form negative ions.
· Mineral ions and vitamins are needed in small amounts for healthy functioning of the body.
· Internal conditions that are controlled include the ion content of the body - ions are lost via the skin when we sweat and excess ions are lost via the kidneys in the urine.
· When atoms form chemical bonds by transferring electrons, they form ions.  Atoms that lose electrons become positively charged ions.  Atoms that gain electrons become negatively charged ions. Ions have the electronic structure of a noble gas.
· Hydrogen ions make solutions acidic.

Chemical Elements

www.rsc.org/Education/Teachers/Resources/cfb/basicchemistry.htm.

What are the most common elements that are found in living organisms?

————————————————————————————————————————
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Ions

If you have forgotten what ions are then watch the following video: 

What’s an ion by Tyler DeWitt (7 mins):  https://www.youtube.com/watch?v=WWc3k2723IM

And  then watch polyatomic ions: https://www.youtube.com/watch?v=MJZeZvDxcx8

Tyler has produced a number of videos that revise GCSE chemistry.

Answer the following to recap your knowledge (the videos contain all of the answers)

What is an ion?  ————————————————————————————————-

What is a cation ————————————————————————————————

What is an anion? ———————————————————————————————-

Write the formula for the following ions:

· Sodium       ——————-
· Calcium      ——————-
· Chloride      ——————-
· Iron             ———————
· Hydrogen    ———————

What is a polyatomic ion?  ————————————————————————————

Write the formula for the following polyatomic ions

· Ammonium     —————————-
· Carbonate       —————————
· Hydroxide       —————————-
· Nitrate            ——————————
· Nitrite             ——————————-
· Phosphate     ——————————-


Inorganic Ions

An inorganic ion is one that usually doesn’t contain —————————- and if it does contain carbon then it is found in small proportions.  There are inorganic ions in solution, in the cytoplasm of cells and in the body fluids of organisms. 



Macronutrients and Micronutrients

· These are inorganic ions that play important roles in cell metabolism. An ion’s role determines whether it is found in high or low concentrations.

· Macronutrients are needed in SMALL amounts e.g. 
Mg2+, Fe2+, PO43-, Ca2+, K+, Na+, Cl- , SO4 2-

· Micronutrients are needed in TINY (trace) amounts e.g. Cu2+ , Zn 2+

· Cations

· Calcium ions, Ca 2+, are the most abundant cations (positive ions) in the body, making up about 1.5% of total body weight. About 99% is found in bones and teeth, largely in combination. They combine with phosphate ions to form calcium phosphate which increases the rigidity and hardness of bones and the enamel in teeth. Calcium ions are also involved in blood clotting, normal muscle contraction and nerve activity.

· Sodium ions, Na+, are the main cations in extracellular fluids. They affect the transport of water through cell membranes by osmosis. They are also part of the hydrogen carbonate buffer system.

· Potassium ions, K+, are the main cations in intracellular fluids. They contribute to the transmission of nerve impulses and muscle contraction.

· Magnesium ions, Mg2+, are important because of their role in the normal functioning of muscle and nerve tissue, bone formation and as a component of many coenzymes.

A normal diet provides sufficient quantities of calcium, sodium, potassium and magnesium ions.

· Anions

· Chloride ions, Cl-, are important in the acid-base balance of blood and the water balance of the body, and in the formation of hydrochloric acid in the stomach. They are found in intracellular and extracellular fluids.

· Phosphate ions, PO43-, have more roles than any other inorganic ions in mammals. They are important for the formation of bones and teeth, as a buffer in blood, their role in muscle contraction and nerve impulses, as a component of many coenzymes, for their role in transfer and storage of energy in ATP, and as a component of DNA and RNA.
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Ions in the specification


	Inorganic Ion
	Role

	Iron
	

	Phosphate
	

	Hydrogen
	

	Sodium
	





You will learn more about these ions as you move through the A level course.


Exam Questions[image: ]
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The main elements occurring in living
organisms are in GREEN.

The most common elements in living things are:
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The uses of some of the elements in biological organisms:

Sulfur:
Chemoautotrophy
Used in some amino acids

Iron:
Used to make haemoglobin.
Binds to oxygen.

Phosphorous:
Part of the phosphate groups in ATP
and DNA molecules.

Calcium:
Strengthens bones and teeth.
Used to make some exoskeletons.

Sodium:
Used for the transmission of nerve
impulses along the neurons.

Remember these for your exams!

Organic compounds
contain carbon and are
found in living organisms.
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Allott, A. Biology for the I8 Diploma.
Oxford University Press. 2001,

Kent, M. Advanced Biology.
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Trace Element

Chromium

Copper

Fluorine

Todine

Tron

Manganese

Molybdenum

Selenium

Zinc

See on other sites:

Needed For

Use of sugar in the body

Hemoglobin synthesis and function;
production of collagen, elastin,
neurotransmitters; melanin formation

Binding calcium in bones and teeth

Production of energy (as part of thyroid
hormones)

Hemoglobin synthesis and function;
enzyme actions in energy production;
production of collagen, elastin,
neurotransmitters

Functions not entirely understood, but
needed for optimal health

Functions not entirely understood, but
needed for optimal health; detoxification
of hazardous substances

Functions not entirely understood, but
necessary for optimal health

Immunity and healing, good eyesight,
hundreds of enzyme activities

National Institutes of Health
Office of Dietary Supplements

http://ods.od. nih.gov/Health_Information/
Vitamin and Mineral Supplement Fact Sheets (including selected trace elements)

Good Sources

Whole grains, spices, meats, brewer's yeast

Organ meats, shellfish, nuts, fruits

Fluoridated water

Seafood, iodized salt

Organ meats, meat, poultry, fish

Whole grains, nuts

Organ meats, whole grains, green leafy
vegetables, milk, beans.

Broccoli, cabbage, celery, onions, garlic, whole
grains, brewer's yeast, organ meats

Whole grains, brewer's yeast, fish, meats
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Inside the cell, the mitochondrion produces ATP.
Molecules of ATP contain three phosphate groups.

Describe the rest of the structure of ATP.

Name the enzyme that catalyses the formation of ATP.

Name one other molecule that contains a phosphate ion.

ATP hydrolysis is coupled to the action of DNA helicases in
unwinding a DNA molecule during DNA replication.

Describe the reaction of ATP hydrolysis.

Suggest why ATP hydrolysis is coupled to the action of DNA helicase.

(2 marks)
(1 mark)

(1 mark)

(3 marks)

(2 marks)
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When humans exercise vigorously they lose water from their bodies in sweat.

Name the property of water that enables sweating to have a cooling effect
on the body during exercise and explain how it has this effect.

Sweat contains ions, such as sodium ions (Na*), dissolved in water.

Describe how sodium ions dissolve in water.

Give one use of sodium ions in the body.

Figure 1 shows the amount of
sweat lost by a person over the
course of one hour of exercise.

How much sweat had the person
lost after 14 minutes?

(1 mark)

Calculate the person’s sweat rate
at 20 minutes.

(2 marks)

(3 marks)
(3 marks)
(1 mark)
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