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1. Purpose
This SOP describes the general procedure for preparing solutions.  For some purposes, the exact concentration is not critical; in other cases the concentration of the solution and its method of preparation must be as accurate as possible.  

2. Scope
This SOP will be used by any lab member that must prepare a solution.  For shared solutions, it is usually best for a designated person to prepare the stock solution in order to maintain uniformity in experiments.
3. Definitions

Molarity (M) = number of moles of solute per one liter of solution (mol/L)

4. Procedure

· Obtain the “recipe” (list of components and their concentrations) for making the solution.  Look in either the tissue culture binder or the maroon recipe box for molecular biology.  

· Before you begin, you must decide on the total/final volume of the solution you will prepare.  Consider these questions:

· How much and how often will you need the solution?

· How long can the solution be kept before it must be discarded?

· How difficult is it to prepare the solution and how often are you willing to prepare it?

· Is there sufficient amount of the component solutes?

· Select the appropriate glassware in which to mix the solution.

· Fill the glassware with 1/3 to 1/2 of the required volume of solvent (often deionized or distilled water).

· Calculate (see section 4.1) and weigh the amount of solid needed.  Wash out the weighing dish.

· Use a magnetic stir bar to mix.  Add more water if necessary.

· To increase the rate of dissolving solids, pulverize or grind up the solid or heat the solvent.

· If necessary, adjust the pH of the solution. 

· Add solvent until it reaches the final volume.

· Transfer the solution to an appropriate flask or bottle for storage.

· If necessary, adjust the osmolarity of the solution.

· If the solution must be sterile, it may be autoclaved or filter-sterilized.

· Label the solution properly. (See SOP #G7)

· Store at the appropriate temperature.
4.1 Calculating Solution Concentrations and Amounts

Solution concentrations will either be given in molarity or percentages.

MOLARITY 
( If starting with a solid, use the following procedure: 

• Determine the mass in grams of one mole of solute, the molar mass, MMs. 

• Decide volume of solution required, in liters, V. 

• Decide molarity of solution required, M. 

• Calculate grams of solute (gs) required using equation 1. 


 eq. 1.   gs  =  MMs  x  M  x  V 

• Example: Prepare 800 mL of 2 M sodium chloride. (MMNaCl = 58.45 g/mol) 


 gNaCl  =  58.45 g/mol  x  2  mol/L  x  0.8 L 

 gNaCl  =  93.52 g NaCl 


Dissolve 93.52 g of NaCl in about 400 mL of distilled water, then add more water until final volume is 800 mL. 

( If starting with a solution or liquid reagent: 

• When diluting more concentrated solutions, decide what the final volume (V2) and final molarity (M2) of the solution should be. 

• Determine molarity (M1) of the starting, more concentrated solution. 

• Calculate volume of starting solution (V1) required using equation 2. Note: V1 must be in the same units as V2. 


 eq. 2.   M1V1  =  M2V2 

• Example: Prepare 100 mL of 1.0 M hydrochloric acid from concentrated (12.1 M) hydrochloric acid. 




  M1V1  =  M2V2


(12.1 M)(V1)  =  (1.0 M)(100 mL) 

 


       V1  =  8.26 mL conc. HCl 


Add 8.26 mL of concentrated HCl to about 50 mL of distilled water, stir, then add water up to 100 mL. 

PERCENT SOLUTIONS 

Mass percent solutions are defined based on the grams of solute per 100 grams of solution. 

· Example:  20 g of sodium chloride in 100 g of solution is a 20% by mass solution. 

Volume percent solutions are defined as milliliters of solute per 100 mL of solution. 

· Example:  10 mL of ethyl alcohol plus 90 mL of H2O (making approx. 100 mL of solution) is a 10% by volume solution. 

Mass-volume percent solutions are also very common. These solutions are indicated by w/v% and are defined as the grams of solute per 100 milliliters of solution. 

· Example:   1 g of phenolphthalein in 100 mL of 95% ethyl  alcohol is a 1 w/v% solution.


