
CALCIUM CONTENT OR WATER HARDNESS ( tyler)

Materials:
    1 buret and stand
    250 ml volumetric flask
    50 ml graduated cylinder
    .01 M  EDTA
    .03 M Magnesium Chloride
    indicator solution : Erichrome Black T
    PH 10 buffer solution

Procedure:
    1. put 50 ml of water sample in 250 ml volumetric flask
    2. add 10 ml of buffer solution
    3. add 15 drops of magnesium chloride
    4. add a few little crystals of Erichrome Black T solution (you only need   
    about enough to fill the size of this dot                   )
    5. buret should already be full of EDTA solution, just fill it full of EDTA 
      again when done.
    6. record EDTA volume before titrating
    7. titrate EDTA solution into 250 ml volumetric flask
    8. stop titrating when solution turns blue
    9. record EDTA volume
       (If water is not very hard do it again with more water sample so it 
takes at least 20 ml of EDTA to reach the endpoint.)
    10. calculate amount of Ca in water

Helpful information:
    Ca + EDTA = Ca EDTA            1:1 mole ratio
    formula mass of EDTA is 372.24 g/mole

DATA SHEET
WATER HARDNESS

                        Trial 1            Trial 2

1. volume of water sample:                           ml                               
        ml

2. molarity of EDTA solution                                      M                
                        M

3. initial buret reading                                          ml                  
                     ml

4. final buret reading                              ml                                   
    ml

5. volume of EDTA used                          ml                                    
   ml

6. number of moles of EDTA used                                moles               
                    moles

7. number of moles of Ca used                                 moles                
                  moles

8. mass of Ca in sample                                           g                   
                      g

9. mass of Ca in g/L                             g/L                                    
g/L


10. average mass of Ca in water                                   g/L

Water hardness is usually measured in parts per million (ppm) of Ca. Water 
with 100 ppm means it has 100g of Ca for 1 million g of water; or 0.1g Ca in 
1 Liter of water. The classification of water hardness is generally as 
follows:

Hardness (ppm Ca)    Classification
< 15 ppm                    very soft
15 - 50 ppm     soft
50 - 100 ppm    medium hard
100 - 200                    hard
>200                    very hard


11. classification of hardness



EXAMPLE
DATA SHEET
WATER HARDNESS
1. volume of water sample:                        50               ml

2. molarity of EDTA solution                                   .01              
M

3. initial buret reading                                       5                 
ml

4. final buret reading                           35               ml

5. volume of EDTA used                       30               ml

6. number of moles of EDTA used                                .0003          
moles
        30ml EDTA x 1L          x .01 moles EDTA    =   .0003 moles EDTA
                          1000 ml              1 L

7. number of moles of Ca used               .0003          moles

8. mass of Ca in sample                    .012                  g
        .0003 moles Ca  x  40.08g Ca   =   .012 g Ca
                                   1 mole Ca
9. mass of Ca in g/L                        .24                  g/L
        .012 g      x   1000 ml    =   .24 g/L
          50 ml            1 L
10. average mass of Ca in water                 .24                  g/L
        (trial 1 + trial 2) / 2
Water hardness is usually measured in parts per million (ppm) of Ca. Water 
with 100 ppm means it has 100g of Ca for 1 million g of water; or 0.1g Ca in 
1 Liter of water. The classification of water hardness is generally as 
follows:
Hardness (ppm Ca)    Classification
< 15 ppm                    very soft
15 - 50 ppm     soft
50 - 100 ppm    medium hard
100 - 200                    hard
>200                    very hard


11. classification of hardness                      very hard
        .24 g/L   x   1000 g/L   =   240 ppm
 SEQ CHAPTER \h \r 1Quantitative Test for Heavy Metals

Materials Needed: 

· 4 test tubes

·  4 filter papers 

· 1 suction flask 

· 120 mL sample water 

· 1 M sodium hydroxide (NaOH) 

· 1 M hydrochloric acid (HCL)

Instructions:

Fill up each of the 4 test tubes with 30 mL of sample water.  Label test tubes 1,2,3,& 4. Test tubes 1 and 2 will be for the sodium hydroxide test.  Place between 5-10 drops of 1 M NaOH into the water (you should see some precipitate form) into test tubes 1 and 2.  Weigh and record the weight of a filter paper.  Place the filter paper in the center of the porcelain suction flask and flush with a touch of distilled water so that the paper stays in place, effectively covering the small suction holes.  Empty the contents slowly onto the middle of the filter paper as to not loose any small precipitate particles through the holes.  Rinse the test tube 3 to 4 times with distilled water to collect all the precipitate.  Let the paper continue sucking on the flask to make sure it is completely dry.  This should take about 5 minutes.  Weigh the new sample with the filter paper.  From this amount you will subtract the weight of the filter paper to see how much heavy metal is found in your sample of water.  Repeat for the NaOH 2 times (one more time after this), and do the same process for the HCL 2 times also.  Record your results on the “TEST RESULT” page with the location from where the sample was taken.  This last step is for our own analytical purposes.  Please make sure to include those result numbers for us.  Thanks.

NOTE: You will repeat this process once again for the NaOH, then you will follow the same pattern to test it with the HCL 2 times.  You should run the test 4 times; twice with the NaOH and twice with the HCL.  Test tubes 1 and 2 contain what is a metal hydroxide and 3 and 4 contain what is a metal chloride.  And don’t spill HCL on you because it burns.

Test Results

Where sample was collected.
Test Tube 1
 Test Tube 2     Test Tube 3     Test Tube 4

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Data Sheet







 1
      2          3
       4

Weight of filter paper                         _____      _____     _____     _____

Weight of sample w/ filter paper          _____      _____     _____     _____

Weight of sample                                     _______       _______       ______      ______

This is the weight of the filter

paper subtracted from the 

weight of the total sample with 

the filter paper.

Qualitative Tests #2

Test for Ba, Hg, Pb:
1. Place a sample of water in a test tube.

2. Add a few drops of H2SO4.  Be extremely careful not to get any on your skin!

3. Watch to see if a precipitate is formed.  If one is formed, the sample contains either Ba, Hg, or Pb.

Test for Chlorides:
1. Place a sample of water in a test tube.

2. Add a few drops of silver nitrate solution.

3. If a precipitate is formed, the sample contains chloride.

Test for Silver:
1. Place a sample of water in a test tube.

2. Add a few drops of potassium chromate.

3. If silver is present, a precipitate should be observed.

Test for Dissolved Solids:
1. Weigh a 50 mL beaker.  Record the measurement.

2. Place about 10 mL of a sample in the beaker.

3. Boil the water until it is completely evaporated.

4. Let the beaker cool, then weigh it again.

5. If there is a difference in the two measurements, then dissolved solids were

            present.

Chloride Test
Supplies Needed

1- 0.8 gram chloride sample

2- Graduated cylinders

1- 100 mL AgNO3
1- 150 mL beaker 

1- 200 mL distilled water

1- 250 mL Erlenmeyer flask

2- Droppers

1- Buret

some- indicator solution

some- distilled water

Procedure

1) Place 50 mL of water in a 250 mL Erlenmeyer flask.

3) Place about 6 drops of the K2CrO4 indicator solution into the 50 mL solution.

4) Using a graduated cylinder, measure out 100 mL of AgNO3 solution.

5) Obtain a buret and rinse it out with distilled water.

6) Fill the buret about 3/4 of the way to the top and record the amount.

7) Begin titration into the 50 mL solution by turning the stopcock.

8) Slow titration as soon as a color change is observed.  As soon as a buff color is achieved, stop titration.  It may help to stop titration periodically and swirl the solution, especially as color changes occur.

9) Record the final amount in the buret

10) Using a dropper, place a few drops of the chloride solution into the titrated solution until the original color returns.  This will help you in the next titration.  If many drops are required to return it to its original color, do not titrate as much next time.  If only a few drops are required, the titration was successful.

11) Empty the titrated sample into the proper waste container and clean out the beaker for reuse.

12) Repeat the experiment two more times and record the data.

13) Using the data obtained, find the average percentage for the second and third titrations.

14) After completing lab, clean

Dissolved Oxygen and Ion Strip Tests

Follow procedure in the instructions and compare results to tables. 

