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BIOLOGY 

Grade 12 Chapter cell membranes and transport (part 2) by Mrs F J Baureek 

Movement of substances into and out of the cell 

Five basic mechanisms that cause exchange of substances between cell and its surroundings are:- 

Diffusion 
Facilitated diffusion 

Osmosis 
Active transport 

Bulk transport 

  

Diffusion is the movement of molecules from a region of their high concentration to a region of 

their low concentration until equilibrium is reached.  For example oxygen diffuses from outside 

the cell through the membrane to the inside of the cell down its concentration gradient.  Oxygen 

molecules are small and do not carry any electrical charge.  Oxygen is able to pass freely through 

the phospholipid bilayer.  This is passive transport. 

Facilitated diffusion is a special type of diffusion which allows substances to pass through the 

membrane by a specific molecule.  Ions or electrically charged molecules are not able to diffuse 

through the phospholipid bilayer because they are repelled from the hydrophobic tails.  Large 

molecules are also unable to move through the phospholipid bilayer freely.  The cell membrane 

contains special protein molecules that provide hydrophilic passages through which these ions 

and molecules can pass.  These are the channel proteins.  Different channel proteins allow the 

passage of   different types of molecules and ions.  For example glucose diffuses through a 

glucose channel protein.  Diffusion through channel proteins is called facilitated diffusion.  It is a 

passive process. (figure 4.9 page 82) 

Osmosis is the passage of water molecules from a region of their high concentration to a region 

of their low concentration through a partially permeable membrane.   

Water potential is the measure of the tendency for water to move from one place to another.  

Pure water has a water potential equal to zero.  All other solutions have a water potential lower 

than zero that is solutions have a negative water potential.  The more negative the number   for 

the water potential, the lower the water potential.  Water moves by osmosis down a water 

potential gradient, from a high (less negative) water potential to a low (more negative) water 

potential.   

Higher water potential   →→→  lower water potential 

Less negative water potential →→→  more negative water potential 

-350 kPa   →→→ -1050 kPa 
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Active transport is the movement of molecules across a membrane against a concentration 

gradient.  Energy is required for this process to occur.  The energy is supplied in the form of 

ATP.  Cells carrying out active transport have many mitochondria and a high rate of respiration.   

Active transport is achieved by carrier proteins.  Each carrier protein is specific for a particular 

type of molecule or ions. Cells contain many different carrier proteins in their membranes.   

Energy supplied by ATP is needed to change the shape of the carrier protein, transferring the 

molecules or ions across the membrane in the process.  (figure 4.17 page 86)    

One example of a carrier protein used for active transport is the sodium potassium pump.  (page 

87 figure 4.18)  

Factors affecting active transport are temperature, oxygen concentration and metabolic inhibitors 

like cyanide. 

Bulk transport 

Cytosis is a method of moving substances into or out of a cell using vesicles/vacuoles.  This 

method moves substances in bulk.     

Mechanisms also exist for the bulk transport of large quantities of materials into cells 

(endocytosis) or out of cells (exocytosis).  Bulk transport requires energy.   

Endocytosis is the engulfing of materials by the cell membrane.  Endocytosis occurs by 

invagination of the cell membrane and materials are enclosed inside vesicles/vacuoles.  These 

vesicles then detach to enter the cytoplasm.  When solid materials are engulfed, the process is 

called phagocytosis.  The solid material is enclosed in a phagocytic vesicle.  For example white 

blood cells engulf bacteria by phagocytosis.  (page 87 figure 4.19) 

When liquids are engulfed, the process is called pinocytosis.  The liquid is enclosed in a 

pinocytic vesicle.   

Exocytosis is the reverse of endocytosis and is the process by which materials are removed out 

of cells.  Useful materials and waste products are removed out of cells by exocytosis.  For 

example the pancreas secretes digestive enzymes by exocytosis.  Secretory vesicles from the 

Golgi body carry the enzymes to the cell surface and release their contents.  (page 88 figure 4.20) 

 

 

 

 



6 
 

 

Movement across cell membranes 

Feature Diffusion Osmosis Facilitated 

diffusion 

Active 

transport 

Endocytosis 

and 

exocytosis 

Requires 

energy input 
from cell 

No No No Yes 

 

Yes 

Involves the 

movement of 
individual 

ions or 
molecules  

Yes Yes Yes Yes No 

Movement is 
through 

protein 
channels or 

protein 
carriers in the 

membrane 

No No Yes Yes No 

Examples of 
substances 

that move 

Oxygen, 
carbon 

dioxide 

water Ions  
(K+, Cl-)and 

molecules 
like glucose 

Mostly ions  
(K+, Cl-) 

Droplets of 
liquid, 

bacteria, 
export 

proteins 

 


