2d.  Identify concepts and the proper procedures for preparation

        of solutions.
  (1)  CAP standards for water quality

    (a)  Type I - used in test methods that require a

      minimum amount of interference and a maximum

      amount of precision and accuracy

1  use immediately after production

      2  recommended for use in all quantitative chemistry

        procedures

      3  ideally should be 100% bacteria free

    (b)  Type II - good for general / routine methods

      not requiring  Type I water

      1  storage should be kept to minimum

      2  use when presence of bacteria can be

        tolerated

    (c)  Type III - used for initial washing of glassware,

      however, use the water grade suitable for the 

      intended use of the glassware for the final rinse.

  (2)  Classifications of reagent purity

    (a)  Reagent grade

      1  High degree of purity

      2  Recommended for preparation of reagents

    (b)  Others

      1  Chemically pure (CP) grade

        a  acceptable for use in clinical lab

          when reagent grade is not available

        b  purity and quality varies from brand

          to brand

      2  USP and NF grade

        a  meets specifications stated in United

          States Pharmacopoeia and National Formulary

        b  less pure than (CP) grade

      3  Purified - Practical grade

        a  used as starting material for making

          chemicals of greater purity

a  meets specifications stated in United

          States Pharmacopoeia and National Formulary

        b  less pure than (CP) grade

      3  Purified - Practical grade

        a  used as starting material for making

          chemicals of greater purity

        b  should NOT be used in clinical laboratory

      4  Technical - Commercial grade

        a  used for industrial purposes

        b  should NOT be used in clinical laboratory

  (3)  Types of solutions, appropriate procedures, and 

    calculations for preparation
    (a)  Percent solution (parts per hundred)

      1  Volume/volume - used to determine the amount 

        of solute in mls required to make a solution

        of a specific volume and percent concentration

a  Pure chemicals use the formula

                                        solute =    Percent x Final Volume   

                                          mls                       100

        b  Impure chemical use the formula

                                        solute =    Percent x Final Volume   

                                        mls           S.G. X Percent Purity

      2  Mass/volume - used to determine the amount of

        solute in grams required to make a solution of a 

        specific volume and percent concentration

        a  Pure chemicals use the formula

                                        solute =    Percent x Final Volume   

                                        grams                    100

        b  Impure chemical use the formula

                                        solute =    Percent x Final Volume   

                                         grams       S.G. X Percent Purity

    (b)  Molar solutions

      1  Gram Molecular Weight (GMW)- molecular weight in grams.

      1  Pure chemicals

        a  Solute (grams) = Molarity x GMW x Final Volume 

                                                                               1000

        b  demonstrate how to rearrange the formula

           to solve for Molarity

                                      Molarity =  Solute (in grams) x 1000
                                                          GMW x Final Volume

      2  Impure chemicals - When working with impure

        chemicals you will be given both the specific gravity

        (s.g.) and percent purity (%P)

        a  Solute (grams) =  Molarity x GMW x Final Volume   

                                                           10 x specific gravity x % purity

        b  Molarity = Solute (in grams) x 10 x (s.g.) x (%P) 

                                                            GMW x Final Volume

    (c)  Normal solutions

      1  Gram Equivalent weight (GEW)

        a  calculated by first determining the GMW

        b  divide GMW by Total Positive Charge (TPC)

      2  Pure chemicals

        a  Solute (grams) = Normality x GEW x Final Volume 

                                                                                  1000

        b  Normality =  Solute (in grams) x 1000
                                                      GEW x Final Volume

      3  Impure chemicals

        a  Solute (grams) =      Normality x GEW x FV
                                                         10 x specific gravity x % purity

        b  Normality =    Solute x 10 x (s.g.) x (%P)    

                                                           GEW x Final Volume

    (d)  Conversion formulas

      1  Percent solutions to molarity

        a  %=          M x GMW

                                                         10

        b  this formula may be used with any type of percent solution

          (volume/volume or weight/volume)

      2  Percent solutions to normality

        a  %=          M x GMW  

                                                    10

        b  this formula may be used with any type of percent solution

                                       (volume/volume or weight/volume)

      3  Normality to Molarity

        a  N= M x TPC

        b  M=    N   .
                                          TPC

  (4)  Perform clinical chemistry dilution and titration 

    calculations

    (a)  V1 C1 = V2 C2

    (b)  V represents volume and C represents concentration

    (c)  Demonstrate use of formula

      1  How many mls of %15 HCl are required to

        neutralize 125 mls of 20% NaOH ?

                                      ( answer 167 mls )

      2  Percent solutions to normality

        a  %=          M x GMW  

                                                    10

        b  this formula may be used with any type of percent solution

                                       (volume/volume or weight/volume)

      3  Normality to Molarity

        a  N= M x TPC

        b  M=    N   .
                                          TPC

  (4)  Perform clinical chemistry dilution and titration 

    calculations

    (a)  V1 C1 = V2 C2

    (b)  V represents volume and C represents concentration

    (c)  Demonstrate use of formula

      1  How many mls of %15 HCl are required to

        neutralize 125 mls of 20% NaOH ?

                                      ( answer 167 mls )

      2  What would be the normality of a KOH solution

        if 22 mls of it is neutralized by 10 mls of

        6 Normal HNO3 ?

                                      ( answer 2.7 Normal )

      3  How many mls of a 50mg/dl glucose solution are required

        to prepare 2000mls of a 10mg/dl glucose solution?

                                      ( answer 400mls)

  (5)  Define acids, bases and buffers and relate pH 

    to these definitions

    (a)  Acids - substance that can donate a hydrogen ion

      in solution

      1  have pH of less than 7

      2  by the equation pH = - LOG [ H+] an 

        increase in the H+ concentration will

        decrease the pH of the solution

    (b)  Bases -  substance that can accept a hydrogen ion

      in solution

      1  have pH of greater than 7

      2  by the equation for pH a decrease in the

        H+ concentration will increase the pH of

        the solution

    (c)  Buffers 

      1  solutions that resist change in pH

      2  play vital role in maintain normal

        body function

  (6)  Define the types and uses of standards and identify 

    the procedures for their preparation
    (a)  Primary and secondary standards

      1  Primary - highly purified chemicals that can

        be directly weighed or measured to produce a

        solution of exact known concentration

        a  99.99% pure

        b  used for calibration of definitive methods

      2  Secondary -  typically solutions whose concentrate-

        ions cannot be prepared by weighing the solute and

        dissolving it in solution

        a  common standard used in clinical lab

        b  value determined by acceptable reference

          methods

    (b)  Reference standards -  chemicals whose purity has been

      assured by the National Bureau of Standards

      1  Very expensive

      2   used  for standardization of  equipment

        and procedures

    (c)  Certified standards

      1  CAP - College of American Pathologist

      2  NCCLS -  National Committee for Clinical

        Laboratory Standards
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