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Task: 

1. Determine the value of the minimal and maximal osmotic resistance of the red blood cells 

from a blood sample and calculate the osmotic resistance width. 

2. In the figure, mark the NaCl % and mmol/l concentration for the minimal and maximal 

osmotic resistance. Draw the sediment of the erythrocytes and hemolysis with a red pencil. 

3. Compare the obtained values with the physiological standard. Using the table, determine 

which model of the blood disease it may represents.      

   

 Procedure:        

1. Divide into 4 working groups. Each group will obtain a rack with test tubes.   

2. Visually estimate which is the first concentration of the NaCl solution where the sediment is 

presented and the solution is slightly colored - minimal osmotic resistance. Draw the 

observation and write the numbers (% and mmol/l) to the table. 

3. Visually estimate which is the first concentration of the NaCl solution where the sediment is 

not presented and the solution is strongly colored - maximal osmotic resistance. Draw the 

observation and write the numbers (% and mmol/l) to the table. 

4. Calculate the osmotic resistance width (MIN - MAX) and write the value to the table. 

5. Finally, compare the measured values with the values of couple blood diseases (Table 2.1) 

and decide which model of the disease it represents. 

 

 

Disease 
Minimal osmotic 

resistance (% NaCl) 
Maximal osmotic 

resistance (% NaCl) 

Erythremia  0,40 0,28 

Iron deficiency anemia 0,38 0,28 

Thalassemia 0,38 0,20 

Drug-induced anemia 0,50 0,40 

Hepatitis C 0,34 0,22 

Physiological value 0,44 0,32 

Hereditarian spherocytosis 0,68 0,46 

Megaloblastic anemia 0,48 0,36 

 

 

                                                                                                                          

 

 

Osmotic resistance of erythrocytes 

Tab. 2.1: Values of minimal and maximal erythrocyte resistance in some diseases. 



 

 
2 

 

Laboratory conditions during measurement: 

Room temperature:       T =   

 

Table of recorded values:  
                                                                             Value           Unit           Value          Unit 

Minimal osmotic resistance:         

        

Maximal osmotic resistance:         

   
 

 
 

Osmotic resistance width:       

         

              
  

Points:______    Teacher signature:__________ 

 

Conclusion: 
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Task: 

1. Calculate the dynamic viscosity of an unknown liquid. 

2. In conclusion, compare the viscosity of the unknown liquid with the viscosity of distilled 

water. 

 Required tools: Ubbelohde viscometer, unknown solution, distilled water, stopwatch.    

 

 Procedure:        

1. Fill the reservoir 2 with a distilled water through the tube 1 of the viscometer (Fig. 3.4) so 

that the level of the water will reach between the lines C and D.  

2. Close the tube 3 with your finger and suck the water with the balloon on the tube 4. First 

push the air out of the balloon (keep the balloon pressed), close the hole on the balloon with 

your thumb and slowly release the balloon until the water is sucked into the reservoir 5.  

3. Release the balloon (its opening) and then release the tube 3. 

4. Using a stopwatch, measure the time t0 for which the distilled water flows between lines A 

and B. 

5. Rinse the viscometer and repeat the measurement for unknown liquid. 

6. Put your values into the formula and calculate the viscosity of the unknown liquid. 

7. In the conclusion, compare the viscosity of the unknown liquid with the viscosity of distilled 

water. 

 

 For the viscosity of an unknown liquid: 

 

 

 

 

Laboratory conditions during measurement: 

Room temperature:       T =   
 

 Table of recorded values:                       

Density of a distilled water  ρ0 =     

Viscosity of a distilled water η0 =     

Run-off time of a distilled water t0 =     

Density of an unknown liquid ρ =     

Run-off time of an unknown liquid t =     

 

 

 

 

 

 

 

 

Determination of the viscosity of an unknown liquid. 

Points:______    Teacher signature:__________ 

 

Fig. 2.4: Ubbelohde 

viscometer. 

Calculation: 

 

 

Conclusion: 

 

η0  - viscosity of a distilled water 

ρ0 - density of a distilled water 

t0  - run-off time of a distilled water 

ρ  - density of an unknown liquid  

t - run-off time of an unknown liquid
  

η = η0

ρ 𝑡

𝜌0𝑡0
 

Value          Unit 
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Task: 

1. Measure the surface tension of an unknown liquid using a stalagmometer (Fig.3.9). 

2. Explain the dependence of the number of drops on the surface tension of the liquid. 

 Required tools: stalagmometer, unknown liquid, distilled water. 

 

Procedure:        

1. Fill the stalagmometer (Fig. 3.9) with a distilled water. First push the air out of the balloon 

(keeping the balloon compressed), close the hole on the balloon with your thumb, immerse 

the end part of the stalagmometer to the water and slowly release the balloon until the water 

is sucked above line Z1.  

2. Release the balloon (hole), pull the stalagmometer out of the water. Count the number of the 

drops n0 through which the volume of the water drips between the marks Z1 and Z2.  

3. Rinse the viscometer and repeat the measurement for unknown liquid (n). 

4. Put your values into the formula and calculate the surface tension of the unknown liquid. 

5. In the conclusion, compare the surface tension of the unknown liquid with the surface tension 

of distilled water. 

 

For the surface tension of an unknown liquid: 

 

f =
𝑓0𝑛0 ρ

ρ0𝑛
 

  

 

 

Laboratory conditions during measurement: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Room temperature:        T =   

 

Table of recorded values:    

    Value Unit 

Density of a distilled water ρ0 =    

Surface tension of distilled water f0 =      

Number of drops of distilled water n0 =                    

Density of an unknown liquid ρ =    

Number of drops of unknown liquid n =                    

   f0  - inner radius of the capillary 

 n0 - number of drops of distilled water  

 ρ0 - density of distilled water 

 n  - number of drops of unknown liquid 

 ρ - density of unknown liquid  

Calculation: 

 

 

 

Conclusion: 

 

Measurement of surface tension of an unknown liquid. 

Points:______    Teacher signature:__________ 
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Fig. 2.11: Stalagmometer 


