Determining the Phosphate Content in Fertilizers

Teacher Notes

Lab Time:


If each group prepares all standards the lab will take 90 minutes.


If standards are shared, the lab will take 40 minutes.


If students only measure 1 fertilizer without making standards the lab will take 15 minutes.

Preparation:


The standards are based on the amount of phosphate present.  Other soluble phosphate compounds could be used by adjusting the calculations.

1. 50.0 mg/L PO43- from Na3PO4.12H2O 
a. 0.050g N/L * 0.500L *380.12 g Na3 PO4/95g PO4-3 = 0.1000 g KNO3.  

b. Weigh 0.1000 g Na3PO4.12H2O.  Dissolve in enough water to make 500 mL of solution.
2. Preparation of standards 

a. 2.4 mg/L
50.0 mg/L * X = 2.4 mg/L * 25 mL

1. Take 1.20mL of the 50.0mg/L solution and dilute to 25 mL.
b. 1.0 mg/L
50.0 mg/L * X = 1.0 mg/L * 25 mL

1. Take 0.500 mL of the 50.0 mg/L solution and dilute to 25 mL.
c. 0.75 mg/L
50.0 mg/L * X = 0.75 mg/L * 25 mL

1. Take 0.375 mL of the 50.0 mg/L solution and dilute to 25 mL.
d. 0.5 mg/L
50.0 mg/L * X = 0. 5 mg/L * 25 mL

1. Take 0.250 mL of the 50.0 mg/L solution and dilute to 25 mL.

3. Preparation of fertilizer solution

a. Use only fertilizers that contain phosphate.

b. Read the label to determine the % of phosphate in the fertilizer

c. Calculate the amount of fertilizer needed to give a phosphate concentration between .0.02 and 2.50 mg/L.  Values around 1.0 mg/ L are preferred.

1. To prepare a 250mg/L PO43- solution of a fertilizer that contains 7% PO43- 

2. 0.250 g PO43-/L * 0.500L * 100 g fertilizer/ 7 g PO43- = 7.14 g fertilizer 

3. Dissolve 7.14 g of fertilizer in enough water to make 500 mL of solution.

4. Dilute this to prepare a solution containing 1.0 mg/l phosphate

1. 250 mg/L X = 1.0 x 25
x = 0.10 mL

2. Measure 0.10 mL of the 250 mg/L solution and dilute to 25 mL.
Sample Data
Standards

	Prepared Concentration (mg/L)
	HACH meter reading (mg/L)

	2.4           


	overrange 

	1.0


	1.47

	0.75


	1.18

	0.50


	.91



Fertilizer



Kind of plant used __________plant food__________



HACH meter reading ___________1.63 mg/L____________________

Kind of fertilizer used ______________________________________



HACH meter reading _______________________________________

Kind of fertilizer used ______________________________________



HACH meter reading _______________________________________

Sample Calculations:

1. Preparation of standards shown under preparation

2. Graph your data.  Plot the prepared concentrations on the x axis and the HACH meter readings on the Y axis

3. Using the calibration curve constructed above and the HACH meter reading, calculate the concentration of Using the calibration curve constructed above and the HACH meter reading, calculate the concentration of PO43- in your fertilizer.

The equation from the graph for the sample data including a 0,0 point is 

y = 1.4354X + 0/0526

There was a blank correction of 0.04 for this experiment.  It is not usually necessary to make a blank correction but including it will improve the accuracy of the date.  The blank correction is made by adding a powder pillow to a cell of distilled water and using it as a sample against a distilled water blank.

1.63-0.04 = 1.59

1,59 = 1.4354X + 0.-526

X= 1.07 mg/L

Questions

1. Why was a calibration curve constructed.?

The calibration curve provides a method to correct for instrumental error, and operator technique.  This procedure has a very small 95% confidence interval and does not seem to produce accurate results without a calibration curve..
2. List three errors that would cause phosphate readings to be too low.

Answers will vary but should include some of the following:

· Anything that would introduce extra water into the system such as a wet sample cell but not a wet volumetric flask.

· Using more than a 10 mL sample.

· Too short of a reaction time.
3. List two errors that would cause phosphate readings to be too high.

Answers will vary but should include some of the following:

· Using less than a 10 mL sample

· Too long of a reaction time. (This does not seem to produce a significant change)

Considerations

There are many possible extensions for this lab.



Fertilize soil collect the run off and measure the phosphate concentration



Compare different types of soil in ability to “hold” phosphate



Compare different types of plants in ability to “extract” phosphate

