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Biology Ch 4 Osmosis Passive and Active Transport: Key Ideas


Passive transport: movement of a substance across the membrane of a cell that does NOT require the use of any energy is called passive transport.
Diffusion: The movement of a substance from an area of high concentration to an area of lower concentration is called diffusion. Food coloring spreading out into a glass of water is an example of diffusion taking place.
Equilibrium: is a point of balance reached when the diffusion of one substance into another substance is in equal amounts on both sides of the barrier or membrane. 
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Concentration gradient: when there is a difference between the amount of diffusion between substances on one side of a barrier or membrane and the amount of diffusion on the opposite side, we call this difference a concentration gradient. When a concentration gradient exists, the solutions on each side of the barrier are NOT in equilibrium. Below is an example of a gradient.
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Many substances enter or leave cells through the membrane by diffusion across the membrane. This is because the cell membrane is selectively permeable. 
Selectively permeable means that the membrane allows certain substances to pass though it but stops other substances from entering the cell.
Osmosis: Water molecules can diffuse through the membrane of a cell. This diffusion of water though a selectively permeable membrane is called osmosis.
Passive transport: Osmosis allows the movement of a substance across the cell’s membrane without the use of any energy. When no energy is required, we call this passive transport of the material. Osmosis is a form of passive transport.

There are three possibilities for the movement of water molecules across the membrane of a cell:

1: hypertonic solution:  water moves out of the cell faster than it can come in and the cell shrinks in size. The cell grows smaller. Any solution that causes the cell to grow smaller because of osmosis is called a hypertonic solution.

2: hypotonic solution: when water moves into the cell it causes the cell to swell, growing larger. A solution that causes the cell to grow larger is called a hypotonic solution.

3: isotonic solution: when the amount of water entering the cell is equal to the amount leaving the cell, the cell neither grows nor shrinks but stays the same size. A solution that produces no change in the size of the cell is called an isotonic solution.

Channels: Special gateways called channels provide special passageways into the cell. Each channel allows only one specific substance to pass through the membrane into or out of the cell. This special feature of channels enables a cell to allow certain substances to enter or leave the cell when needed through the membrane.

Ion channels: Remember that an atom or molecule that has gained or lost electrons in its outermost layer is called an ion. Ions have a positive charge if they have lost electrons and a negative charge if they have gained electrons. 
Ions can not move through a cell membrane alone. They can cross into the cell however if they pass through an ion channel. An ion channel is a channel that is keyed so that ions of a certain charge (positive or negative) can pass through it. 

The inside of a typical cell has a negative charge (-) compared to the exterior of the cell. Because of this negative charge, and the fact that opposite charges attract each other, ions with a positive charge (+) are drawn into the cell through the ion channels attracted to the negative interior.


For the same reason, negative ions inside the cell want to escape the cell and move to the outside where they are attracted to the positive charge (+) found outside the cell. In this way, the polarity of the ion (+ or -) determines in what direction it wants to move through the ion channel of the cell membrane.

Transport Protein: Many substances can not pass through the lipid bilayer of the cell membrane alone. They can however pass into the cell through the membrane if they are aided by a transport protein. A transport protein can attach to a substance on one side of a cell membrane, carry it across the cell membrane through a channel, and release it on the other side.  They literally transport the substance across the border.

Facilitated diffusion: when transport proteins carry substances across the cells membrane it is called facilitated diffusion. This transport across the membrane occurs without using any energy when we are going from a high concentration of a substance to an area of a low concentration. We call this a passive transport because it uses no energy.
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