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Water Testing Lab (Concentrations)





Period

Background Information

Chemists regularly use ppm to measure the concentration of trace elements in ground and drinking water.  This is a useful scale, as it is inconvenient to express the concentrations using a tiny numbers (like 0.0005% solution by mass) so parts per million is used instead.  (0.0005% percent by mass is the same as 5ppm)  Remember, ppm can also be expressed at milligrams per Liter (mg/L).
Procedure

Before EVERY test, be sure to clean the sample tubes as follows:
a) FIRST, rinse out the sample tube using distilled water.  

b) Shake out any excess water from the sample tube.  

c) Rinse out the tube using a SMALL amount of water from the SAMPLE TO BE TESTED.

d) Shake out excess sample water.

e) FINALLY, you can load the sample tube with your sample water.

Pre-Lab: Answer the following questions:
1. Why is parts per million a useful measurement?  Give an example of where it might be used.
2. Why is it necessary to rinse out the sample tube with the sample to be tested before performing the test?  Explain why rinsing with distilled water is not a better procedure.
3. You will get to choose to test from a among several types of water, possibly including city water, swimming pool water, county well water, drinking fountain water, and water treatment plant water.  Of those choices, which types or type would you be most willing to drink?  Why?
4. How or when would you find nitrates in water?  (How or why would it get in water?)

5. How or when would you find chlorine in water?  (Why would it get in water, why would it be there?)

6. If you were to test the following types of water:  drinking fountain water, swimming pool water, river water, Water Treatment Plant water, and city drinking water.
a. Which do you think might contain chlorine?  ___________________________________________

___________________________________________________________________________________

b. Which do you think might contain nitrates?  ___________________________________________

___________________________________________________________________________________

Laboratory Instructions - Perform the following tests on the types of water indicated.  
Free Chlorine Test – repeat for each type of water (See pg 4 of the instructions in the kit.)

1. Fill the viewing (black-capped) tube to the 5mL mark with a sample of your water and place it in the top left of the black box.

2. Place the Chorine color wheel (pink) into the black box so that the numbers can be read in the bottom opening.

3. Fill a second viewing tube (white capped) with 5mL of sample.

4. Add a small foil packet of Free Chlorine Reagent to the second tube.

5. Within ONE minute, place it in the right top sample opening of the black box and hold the box up to the light.  

6. Spin the color disc until the two sample windows look the same color.  Then read the mg/L off of the scale window on the front of the black box.  (Make your readings before one minute is up!!!!)

7. Record your findings below.

Sample #1:     Swimming Pool Water

Free Chlorine: ______ mg/L
  Free Chlorine:  _____ ppm

Sample #2:    Drinking Fountain Water 
Free Chlorine: ______ mg/L
  Free Chlorine:  _____ ppm

Sample #3 (your choice):  ______________
Free Chlorine: ______ mg/L
  Free Chlorine:  _____ ppm
Sample #4 (your choice):  ______________
Free Chlorine: ______ mg/L
  Free Chlorine:  _____ ppm
For a comparison, a typical bottle of “bottled water” is about 500 mL.  Calculate the amount of Chlorine you would drink if you were to drink 500mL of two of your samples.

Swimming Pool Water:  _______________
Free Chlorine: ______ ppm
  
Free Chlorine in 500 mL:  __________ milligrams (mg)
Nitrate Test – repeat for each type of water (See pg 11 of the instructions in the kit.)

1. Fill the viewing (black-capped) tube to the 5mL mark with a sample of your water and place it in the top left of the black box.

2. Place the Nitrogen color wheel (amber-colored) into the black box so that the numbers can be read in the bottom opening.

3. Fill a second viewing tube (white capped) with 5mL of sample.

4. Add a small foil packet of NitraVer 5 Nitrate Reagent to the second tube.

5. Place the cap SECURELY back on top of the sample tube and shake it vigorously for exactly ONE minute.

6. Place the sample tube in the right top sample opening of the black box and hold the box up to the light.  

7. Spin the color disc until the two sample windows look the same color.  Then read the mg/L off of the scale window on the front of the black box.  

8. Record your findings below.

Sample #1:  Swimming Pool Water


Nitrogen: ______ mg/L
  Nitrogen:  _____ ppm

Sample #2:  River Water



Nitrogen: ______ mg/L
  Nitrogen:  _____ ppm

Sample #3:  Water Treatment Plant Water

Nitrogen: ______ mg/L
  Nitrogen:  _____ ppm

Sample #4 (your choice):  _______________
Nitrogen: ______ mg/L
  Nitrogen:  _____ ppm

**The Nitrate Test actually is measures the presence of Nitrate (NO3​) in the water.  Since Nitrate is 4.4 times heavier than Nitrogen, you can find the level of Nitrate in the water by multiplying your answers above by 4.4. 

Find the levels of Nitrate (NO3) in two of your samples above:

River Water



Nitrate: ______ mg/L
  
Nitrate:  _____ ppm

Water Treatment Plant Water

Nitrate: ______ mg/L
  
Nitrate:  _____ ppm
Teacher Comments:


This lab was designed for students to become more familiar with the ppm scale while simultaneously creating an opportunity to discuss water quality and water treatment.  The lab is designed to be used with samples of (slightly) chlorinated city water, well water, swimming pool water (for a good chlorine detection), and also works best if you can swing by a wastewater treatment plant to “borrow” a few samples of water from their treatment process.  Nitrates can be found in small amounts throughout the process, while chorine is added in a late stage and then removed before the water is reintroduced back into nature.
Hach Kit – Sample Measurements

The following samples were examined to give educators a feel for what types of measurements might be typical of different water types.  These samples were taken and then tested around June 21-22, 2006.

Water treatment plant


Water samples were taken from the water treatment plant in West Lafayette.  Water comes into the plant and solids are allowed to settle out (primary effluent), then the water is fed into a tank where bacteria is allowed to eat up any wastes present (secondary effluent).  Bacteria are allowed to settle to the bottom in a settling tank, and water is taken off the top.  This (mostly bacteria-free) water is then treated with chlorine for a day (final effluent with chlorine), and then the chlorine is removed before releasing it into the Wabash River.

2ndary Effluent – (with “bugs”)  


Ammonia Nitrogen (  0 mg/L  


Nitrate
( 6 mg/L


Total Chlorine ( 0 mg/L

Final Effluent w/ Chlorine


Ammonia Nitrogen (  0 mg/L


Nitrate (  8 mg/L


Total Chlorine ( 0.3 mg/L

Other Water Samples Examined:

Wabash River Water


Ammonia Nitrogen (  0 mg/L 


Nitrate ( 4 mg/L


Total Chlorine (  0 mg/L

West Lafayette City Water


Ammonia Nitrogen (   0 mg/L 


Nitrate ( 0 mg/L


Total Chlorine (  0 mg/L


Free Chlorine ( 0 mg/L

Swimming Pool Water from a backyard pool


Ammonia Nitrogen (   0 mg/L 


Nitrate ( 5 mg/L


Total Chlorine ( 3.5 mg/L


Free Chlorine (  3.25 mg/L

