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I. Introduction

A. Purpose

1. This procedure provides a method for calibrating volumetric flasks used in the laboratory.  It may also be used for graduated pipets.

B. Procedure Outline

1. The weight of deionized water contained in the flask or pipet is used to determine the actual volume contained in the glassware.

2. Water weight is corrected for density differences due to temperature.

II. REQUIRED EQUIPMENT AND SUPPLIES

A. Equipment

1. Analytical balance

2. Thermometer, 0-150(C

B. Chemicals

1. Deionized water

III. PROCEDURE

A. Documentation

1. Using a copy of the attached data sheet titled “Volumetric Flask Calibration”, write the date and flask identification information in the appropriate blanks.

2. Data from each of the below sections should also be recorded on this form.

3. The “Calibration Due Date” shall be 3 months from the current date.

4. Maintain the data sheet in the same laboratory as the flask.

5. After the next calibration, sheets should transferred to and maintained in a file in the Health Physics Department office for a period of at least 3 years.

B. Perform a calibration check on the balance to be used according to procedure HPD-97-LAB-310.  Record the results on the data sheet.  The calibration check should utilize at least four weights in the range of the expected weight of the water plus the flask.

C. Volumetric Flask Calibration

1. Record the serial number of the flask.

a) If it does not already exist, add a serial number to the flask in permanent ink or by attaching a label.

2. Wash, dry, weigh, and record the mass of the volumetric flask to be calibrated.

a) For volumes of 100 mL or less, the balance used must be capable of measuring in increments of 0.001 g.

b) For volumes greater than 100 mL, the balance used must be capable of measuring in increments of 0.1 g.

3. Fill the volumetric flask to the mark with deionized water.

4. Wipe dry the outside of the flask and then weigh.  Record the weight of the flask with the water in it.

5. Measure and record the water temperature.

6. Using Table 1, look up and record the density of the water corresponding to the temperature recorded in step 6.

7. Calculate the expected mass of the flask the experimental temperature (WTx) as follows:
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where:
Vflask is the volume of the flask (in mL);

Wflask + water is the weight of the water recorded in step 4 (in g);

Wflask is the weight of the flask recorded in step 2 (in g); and

water is the density of water recorded in step 6 (in g mL-1)

Repeat steps 3 through 7 for at least five runs.

8. Calculate and record the average, standard deviation ((), and twice the standard deviation (2() of the flask volume based on the runs.

Identify any aliquots for which the volume is greater than 2( from the average value.  If any aliquots are greater than 2 from the average value repeat the procedure.

9. Calculate and record the flask tolerance based on the following formula

Tolerance = Listed Pipet Volume - Average Volume

Ensure that the tolerance is within the limits of a Class B flask as listed in Table 2.

10. Calculate and record flask precision based on the following formula




11. Sign and date the data sheet.  Maintain the sheet in accordance with section A.

IV. UNCERTAINTIES

A. Weight of water

B. Density of water

C. Error in sighting the level of the water

D. Error in temperature reading

V. REFERENCES

A. HPD-97-LAB-310.  Calibration and calibration checks of laboratory balances.

B. HPD-97-LAB-312.  Calibration of laboratory thermometers.

C. ASTM E288-94.  Standard speciation for laboratory glass volumetric flasks.

Table 1.  Density of pure water for various temperatures.

Temperature

((C)
density

(g mL-1)

Temperature

((C)
density

(g mL-1)

16.0
0.99897

23.5
0.99745

16.5
0.99889

24.0
0.99732

17.0
0.99880

24.5
0.99720

17.5
0.99871

25.0
0.99707

18.0
0.99862

25.5
0.99694

18.5
0.99853

26.0
0.99681

19.0
0.99843

26.5
0.99668

19.5
0.99833

27.0
0.99654

20.0
0.99823

27.5
0.99640

20.5
0.99812

28.0
0.99626

21.0
0.99802

28.5
0.99612

21.5
0.99791

29.0
0.99597

22.0
0.99780

29.5
0.99582

22.5
0.99768

30.0
0.99567

23.0
0.99757




Table 2.  Required tolerances of volumetric flasks (ASTM E-288-94).
Capacity
Tolerances  (( mL)

(mL)
Class A
Class B

5
0.02
0.04

10
0.02
0.04

25
0.03
0.06

50
0.05
0.10

100
0.08
0.16

200
0.10
0.20

250
0.12
0.24

500
0.20
0.40

1000
0.30
0.60

2500
0.50
1.00

Volumetric Flask Calibration
Date: 




Calibration Due Date: 




Flask Identification




Manufacturer: 



Volume: 

  mL
Serial Number: 



Laboratory Used In: BHS-


Calibration Check of Balance
Balance Manufacturer: 



Weight Set Serial Number: 


Balance Serial Number: 



Laboratory: BHS-



Balance Calibration Check

Weight

(g)
Reading (g)
Weight

(g)
Reading (g)

2000.0

20.0


200.0

10.0


150.0

5.00


100.0

2.00


  50.0

1.00


Calibration of Flask

Step 2 - Mass of Empty Flask:  
 g


Run #
Step 4

(g)
Step 5

((C)
Step 6

(g mL-1)
Step 7

(mL)

1





2





3





4





5





6





7





8





Analyst:  
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Date

Review:  











Laboratory Supervisor

Date
Average Volume:  	 mL


Tolerance:  		 mL


Precision:  		 %


ASTM Classification: 		
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