Topic 5: Water Quality Testing

Boiler Water Treatment

________________________________________________________________________


Dissolved Oxygen Test for Feed Water
Apparatus

a. 2 modified Nessler cylinders
b. Glass dropping tube for glass ball

c. 100ml stoppered measuring cylinder

d. 10ml graduated pipette (large orifice)

e. Nessleriser

f. Nessleriser disc NOE

g. Stirring rod

h. 2ml of dropping pipette or safety pipette

Reagents

a. Indigo carmine/glucose tablets
b. Potassium hydroxide solution 37.5% w/w

c. Analar glycerol

Preparation of stock reagents
Indigo carmine solution (blue)

1. Using the dry 100ml measuring cylinder, add 5ml of distilled water from a pipette together with one indigo carmine/glucose tablet.

2. Crush the tablet with the flattened end of a long glass rod and swirl the cylinder. Ensure that the tablet has completely dissolved before proceeding.

3. To the measuring cylinder, add 75ml of glycerol to give a total volume of 80ml. 

4. Mix the contents thoroughly with the long glass rod. This prepared solution will remain suitable for use for one month if stored in a cool dark place. 
Lecuco reagent (yellow)

1. Pipette 8ml of indigo carmine stock solution into a dry, glass stoppered bottle. As this stock solution is very viscous, a pipette with a large orifice should be used. Also, during dispensing, the outside of the pipette must be wiped to avoid more than 8ml being added to the bottle. 

2. With a dropping pipette, add 2ml of potassium hydroxide solution. Stopper the bottle and mix well. 

3. Keep undisturbed in the dark at 15-30oC for about 30 minutes until the colour has changed to lemon yellow. This reagent is only stable for 15 hours.

Sampling

The sample must be drawn through coolers to produce a sample whose temperature is the same as the ambient air temperature. 

As relatively large quantities of reagents and distilled water are used in the tests, these also should be kept at ambient temperature to avoid undue effect on the sample.

The sample must be drawn from the cooler through a stainless steel tube ending with a 9 inch vertical drop. There must not be any air leaks in this line.
Procedure

1. Remove the glass stopper of the modified Nessler cylinder and ensure that the inner reagent tube is clean and dry.

2. By means of a pipette fill the inner tube with Leuco reagent taking great care not to allow ingress of air bubbles. When the inner tube is completely full and contains no air bubbles, drop the glass ball with the aid of the glass ball with the aid of the glass rod on top of the inner tube making sure that no air is trapped beneath the ball.

3. Place the running sample tube in the Nessler cylinder so that the bottom of the stainless steel tube is at the bottom of the cylinder. Allow the sample to run for at least 2 minutes. In the meantime, ensure that the glass stopper from the modified Nessler cylinder is clean and wet with the water being sampled.

4. Slowly lower the modified Nessler cylinder with the water still flowing until it is just free of the sampling line and immediately slides the clean, freshly wetted glass stopper across and into the top of the cylinder. Make sure that there is no air bubbles trapped in the Nessleriser. 
5. With the forefinger over the glass stopper, invert the Nessler cylinder so that the glass ball falls off the inner tube and the Leuco reagent flows into the water. Invert the Nessler cylinder several times until it is clear from observation that there is no Leuco reagent left in the inner tube.

6. After 5 minutes, place the modified Nessler tube in the right hand compartment of the Nessleriser. Into the left hand compartment, place a second modified Nessler cylinder containing sample water only. 

7. Rotate the disc until the colours match and read the result direct in the small windows in ml/l. To convert to ppm, multiply ml/l x 1.4
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