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Water Quality: TDS

Water Quality: TDS
(Total Dissolved Solids)
Solids are found in bodies of water in two forms, suspended and dissolved. Suspended solids include silt, stirred-up bottom sediment, decaying plant matter, or sewage-treatment effluent. Dissolved solids are ions introduced to water from salts, acids, bases, hard-water minerals, or soluble gases that ionize in solution. Suspended solids will not pass through a filter, whereas dissolved solids will. 

A high concentration of dissolved ions is not, by itself, an indication that a stream is polluted or unhealthy. It is normal for streams to dissolve and accumulate fairly high concentrations of ions from the minerals in the rocks and soils over which they flow. If these deposits contain salts (sodium chloride or potassium chloride) or limestone (calcium carbonate), then significant concentrations of ions will result.

If the total dissolved solids (TDS) level is high, especially due to dissolved salts, many forms of aquatic life are affected. The salts act to dehydrate the skin of animals. High concentrations of dissolved solids can add a laxative effect to water or cause the water to have an unpleasant mineral taste. It is also possible for dissolved ions to affect the pH of a body of water, which in turn may influence the health of aquatic life. If high TDS readings are due to hard-water ions, then soaps may be less effective, or significant boiler plating may occur in heating pipes.

TDS values in lakes and streams are typically found to be in the range of 50 to 250 mg/L. In areas of especially hard water or high salinity, TDS values may be as high as 500 mg/L. Drinking water will tend to be 25 to 500 mg/L TDS. Fresh distilled water, by comparison, will usually have a conductivity of 0.5 to 1.5 mg/L TDS.

In this experiment, you will measure the TDS of several water samples using a Vernier Conductivity Probe. You will learn to convert conductivity values in S/cm to TDS values in mg/L. The Conductivity Probe can determine the ability of dissolved salts and their resulting ions to conduct an electrical current. The test described here will not tell you the specific ion responsible for the increase or decrease in TDS. It will simply give a general indication of the level of dissolved solids in the water sample.

OBJECTIVES

In this experiment, you will

· Use a computer and an NXT to measure total dissolved solids.

· Learn to use a conversion factor.

· Compare water from different sources.

MATERIALS

	computer
	distilled water

	LEGO NXT Intelligent Brick
	3 or more water samples

	MINDSTORMS Edu NXT v2.0 software  
	250 mL beaker

	Vernier NXT Sensor Adapter
	wash bottle with distilled water

	Vernier Conductivity Probe
	waste cup

	NXT cable
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PROCEDURE

1.
Connect the sensor and the NXT.

a. Connect the Conductivity Probe to the Vernier NXT Sensor Adapter. The switch on the Conductivity Probe should be on the 0–2000 µS/cm setting.   
b. Connect the Adapter to Port 1 on the NXT using a LEGO NXT cable.  

c. Make sure the NXT is connected to the computer (USB or Bluetooth) and turned on.
2.
Launch NXT 2.0 Programming. 
3.
Prepare the program for conductivity data collection.
a. Click the Go button next to Start New Program.

b. Drag a Vernier Sensor Block from the Sensor palette to the programming area.

c. In the configuration panel at the lower-left of the screen, select Conductivity 2000 from the Sensor pull-down list. 

d. You should see live sensor readings displayed in the configuration panel. If the sensor reading is gray and not changing, the NXT is not communicating with the computer. Click on the NXT Window button at the top-left corner of the NXT Controller. If the NXT is not listed as Connected, you may need to check the power and connections and then select your NXT from the list presented. Once it is listed as Available, you can choose Connect.

4.
Measure the conductivity. 

a. Wash a 250 mL beaker with tap water and dry it with a paper towel. Note: All glassware must be clean in this experiment!

b. Pour a 100 mL water sample into this clean beaker.

c. Use a wash bottle filled with distilled water to thoroughly rinse the Conductivity Probe as shown by your teacher.
d. Lower the Conductivity Probe into the water sample until the hole in the probe end is completely submerged. Swirl the water around the probe briefly. Be careful not to damage the probe!
e. Note the conductivity reading in the digital display. When the reading stabilizes, record the conductivity value in your data table.
5.
Determine the conductivity of the other water samples using the Step 4 procedure. Be sure to clean the Probe between tests.
6.
When you are finished, thoroughly rinse the Conductivity Probe with distilled water.
DATA AND OBSERVATIONS
	Source of Water
	Conductivity (S/cm)
	TDS (mg/L)

	Distilled
	
	

	Tap
	
	

	Bottled
	
	

	Aquarium
	
	

	Pond
	
	


PROCESSING THE DATA

1.
Convert the conductivity values in S/cm to TDS values in mg/L using the relationship 2000 S/cm = 1000 mg/L (a 2:1 ratio).
2.
Which waters tend to have a higher concentration of TDS?
EXTENSIONS

1.
Salt-water samples may exceed the high range of the Conductivity Probe (0 to 20,000 S/cm = 0 to 10,000 mg/L TDS). Seawater from the mid-Atlantic ocean has a conductivity value of 53,000 S/cm (or a TDS concentration of about 26,500 mg/L). Samples in this range will need to be diluted in order for them to be measured using the high range. For example, you can take a sample of ocean water, and dilute it to 1/4 of its original concentrations by adding 100 mL of the salt-water sample to 300 mL of distilled water. This diluted sample can then be measured using the Conductivity Probe at the high-range setting. The TDS value for the diluted sample is multiplied by a factor of 4 to obtain the TDS value of the original sample.
2.
Some sports drinks are known to contain a high salt concentration. Test various sports drinks to see the concentration between brands. 
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