Module #7

Adapted and excerpted from Field Manual for Water Quality
Monitoring: An Environmental Education Program for Schools
by Mark M. Mitchell and William B. Stapp

acid washed glassware:
125 ml Erlenmeyer flask
Iml pipette
50 ml graduated cylinder
5 test tubes with caps
gloves
small water sample bottle and rod sampler if needed
(constructed from a series of metal rods that can be extended and
rubber tubing that holds a sample bottle)
1ml of Sulfuric Acid, 36%
0.05 g Ammonium Persulfate
few boiling stones
hot plate
deionized water
one drop of Phenolphthalein Indicator 1%
3 ml Sodium Hydroxide
Sulfuric Acid 36%
1.0 ml of Phosphate Acid Reagent
0.1 g Phosphate Reducing Reagent
Phosphate Comparator with Axial Reader

Testing materials can be
purchased as individual
test kits from Hach or
LaMotte. Phosphate tests
also are available in
Multiple Water Quality
Test kits from these
manufacturers as well.
The materials and
instructions that follow are
based on a LaMotte test
kit. If you use the Hach kit
or another method, please
follow the directions you receive with your test kit.

Total Phosphate Test Kit Items

from http:/www.h2ou.com/h2wtrqual.htm a subsite of hach.com
The element phosphorus is necessary for plant and

animal growth. Nearly all fertilizers contain phosphates
(chemical compounds containing the element,
phosphorous). When it rains, varying amounts of
phosphates wash from farm soils into nearby waterways.
Phosphates stimulate the growth of plankton and water
plants that provide food for fish. This may increase the fish
population and improve the waterway’s quality of life. If too
much phosphate is present, algae and water weeds grow
wildly, choke the waterway, and use up large amounts of
oxygen. Many fish and aquatic organisms may die.

The Phosphorus Cycle is said to be "imperfect" because
not all phosphates are recycled. Some simply drain off into
lakes and oceans and become lost in sediments. Phosphate
loss is not serious because new phosphates continually
enter the environment from other sources.

Phosphates come from fertilizers, pesticides, industry,
and cleaning compounds. Natural sources include
phosphate-containing rocks and solid or liquid wastes.

Phosphates enter waterways from human and animal
wastes (the human body releases about a pound of
phosphorus per year), phosphate-rich rocks, wastes from
laundries, cleaning and industrial processes, and farm
fertilizers. Phosphates also are used widely in power plant
boilers to prevent corrosion and the formation of scale.

Phosphates won't hurt people or animals unless they
are present in very high concentrations. Even then, they will
probably do little more than interfere with digestion. It is
doubtful that humans or animals will encounter enough
phosphate in natural waters to cause any health problems.

It is important that glassware used for measuring total
phosphate be “acid-washed," that is, soaked in diluted
HCI, and then rinsed thoroughly with distilled water.
Please wear protective gloves when handling this
glassware.

WARNING: Never wash this glassware with phosphorous-
containing detergents.

1. Fill the 50 ml graduated cylinder to the 50 ml line
with the water sample. Pour into a 125 ml Erlenmeyer
flask. Use gloves if drawing the sample by hand.

2. Use a 1ml pipette to add 1ml of Sulfuric Acid, 36% to
the flask. Swirl to mix.

3. Use the 0.05 g spoon to add one measure of
Ammonium Persulfate. Swirl to dissolve.



4. Add a few boiling stones. Place the flask on a hot plate,
small backpacking stove or Sterno and boil gently for
30 minutes. Add de-ionized water to the sample during
the boiling to maintain a volume between 10 and 50
ml. Permit the volume to decrease to approximately 10
ml (about 1/4 inch of water) at the end of the boiling
step, but do not allow the sample to go to dryness or to
dense white sulfur trioxide fumes. Remove from the
hot plate and cool.

Ifinside, please boil sample in a well-ventilated place; if
outside, please stay upwind of the boiling sample.

5. Add one drop of Phenolphthalein Indicator, 1% to the
cooled sample.

6. While swirling the flask, use a 1 ml- pipette to add
Sodium Hydroxide dropwise until the solution turns
faint pink. A volume of slightly less than 3 ml is
required.

7. While swirling the flask, add Sulfuric Acid, 36%, one
drop at a time, until the pink color disappears.

8. Quantitatively transfer the sample, which should be at
room temperature, to the 50 ml graduated cylinder.
After transferring the solution from the flask to the
graduated cylinder, wash the flask with a little
deionized water and add it to the solution in the
graduated cylinder. Dilute the solution in the graduated
cylinder to exactly 50 ml using deionized water and
mix well.

9. Fill a test tube to the 10 ml line with the test sample
from step 8.

10. Use the 1.0 ml pipette to add 1.0 ml of Phosphate
Acid Reagent. Cap and mix.

11. Use the 0.1 g spoon to add one level measure of
Phosphate Reducing Reagent. Cap and mix until the
powder has dissolved. Wait 5 minutes.

12. Remove the stopper
from the test tube. Place
the tube in the
Phosphate Comparator
with Axial Reader.
Match the sample color
to a color standard.
Record the result as

mg/L (ppm) Total

Use of the Axial Reader

Phosphate.
Note: Total phosphate concentrations of non-polluted
waters are usually less than 0. 1mg/ L.

To compute the Q-value for the Phosphate (PO4-P)
test, follow these steps:

1. Find the weighting curve chart (below);

2. Locate your test result on the bottom (horizontal or “x”
axis) of the chart;

3. Interpolate the Q-value for your test result using the
following steps;

4. From your test result value on the horizontal (“x”) axis
of the chart, draw a vertical line up until it intersects
the weighting curve line;

5. From this point of intersection, draw a horizontal line
to the left hand side (the vertical or “y” axis) of the
chart;

6. Where this horizontal line intersects the vertical (“y”)
axis of the chart, read off the value. This is the Q-value
for this test; it should be recorded in Column B on the
WQI chart on the Calculating Water Quality Index
(Module 10).

The Q-value for each test should then be multiplied
by the weighting factor listed in the chart on the Water
Quality Index page. Record the product of this
calculation in Column D of the chart.
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Phosphate (PO4-P): mg/L Note: PO4-P>10.0, Q=2.0




