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Solutions

OBJECTIVES:

1. Distinguish among solution, solute, and solvent.

2. Determine how things dissolve.

3. Examine the factors that affect the rates at which solids dissolve in liquids.

VOCABULARY:

Solution

Solute


Solvent

Polar


Grinding

A solution is a mixture where one substance is dissolved in another substance and you can’t physically separate the two substances.  It has the same composition, color, density, and even taste throughout.  A solution is a homogenous mixture of particles so small that they cannot be seen with a microscope and will never settle to the bottom of their container.  Solutions remain constantly and uniformly mixed.  The solute is the substance being dissolved, or is in the smaller quantity, while the solvent does the dissolving, or is in the larger quantity.  Solutes and solvents can be in any phase, solid, liquid, or gas.  Examples: carbonated drinks –carbon dioxide gas dissolved in water, Air – oxygen dissolved in nitrogen, Brass – copper & zinc, Bronze – copper and tin, Sterling silver – silver and copper.

The dissolving of a solid in a liquid occurs at the surface of the solid. Water molecules and sugar molecules are both polar with a positive area and a negative area. Water is often called the universal solvent because it can dissolve so many things.  Water can’t dissolve some solutes because of its polarity.  Water has positive and negative areas that allow it to attract polar solutes.  Nonpolar materials have no separated positive and negative areas.  They don’t attract polar materials such as water.  Nonpolar materials do not dissolve in water. 
The dissolving of sugar in water can be thought of as a three-step process.
1.  Moving water molecules cluster around the sugar molecules as their negative ends are attracted to the positive ends of the sugar molecules.
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 2.  The water molecules pull the sugar molecules into solution.
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3.  The water molecules and sugar molecules spread out to form a homogeneous mixture.
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The process above repeats as layer after layer of sugar molecules moves away from the crystal until all the molecules are evenly spread out.
Rate of Dissolving
You can speed up the dissolving process in three ways.

· Stirring a solution speeds up dissolving by bringing more fresh solvent into contact with more solute.
· Grinding large crystals into smaller ones.  This increases the surface area of the solid allowing more solvent to come into contact with more solid solute.
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· Increasing the temperature.  This speeds up the movement of the particles.  More solvent particles bump into the solute causing it to break loose and dissolve.
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