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84-030 PARTICLE DENSITY OR SPECIFIC GRAVITY (After Blake 1965) 

- 

1. Application 

1.1 The particle density or specific gravity of soil is expressed as the 
ratio of the total mass (in grams) of solid particles to their total 
volume (cm3). The soil volume is determined by observing the 
displacement of a fluid with a known density and is dependent on the 
liquid completely surrounding each individual particle. 

2. Apparatus 

2.1 Pycnometer (Specific Gravity Flask, 50 mL capacity with 
a capillary tube). 

2.2 Balance (Sensitive to 0.001 g> 

2.3 Desiccator (Vacuum) 

2.4 Thermometer (range 5 O-40°C Sensitive to 0.5OC) 

2.5 Vacuum Flask (2 liter) 

2.6 Syringe (10 mL with a 22 gauge needle) 

2.7 Beakers (250 mL) 

3. Reagents 

3.1 Degassed distilled water 

4. Procedure 

4.1 Thoroughly clean and dry the pycnometer. 

4.2 Fill the pycnometer with degassed distilled water, insert the 
pycnometer top ensuring that all air bubbles have been dispelled. 
The problem of air entrapment is reduced if the following steps are 
followed: 
(a) The flask portion of the pycnometer is filled until an inverted 

meniscus forms. 
(b) The pycnometer top is thoroughly cleaned and dried, taking care 

to remove any water from the capillary tube. 
(c) On insertion of the top it is rotated slowly as it is lowered 

into place. 
(d) When the water level nears the capillary tube opening, tilt the 

top slightly such that the air bubble is directed towards the 
capillary opening, tap the pycnometer top until the air bubble 
moves away from the edge, slowly lower the top the remaining 
distance. 
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(e) Should an air bubble remain, seat the pycnometer top; fill the 
syringe with 5 mL of degassed distilled water; expel1 any air 
inside the syringe and the needle; insert the syringe needle 
into the capillary tube ensuring that the tip of the needle is 
below the capillary opening; very carefully withdraw water from 
the pycnometer until the entrapped air bubble is dislodged; 
slowly replace the water while tapping the top of the bottle. 
The top of the air bubble should always be directed towards the 
capillary opening; continue to add water as the syringe needle 
is being withdrawn; leave a drop of water on top of the 
capillary tube as an evaporation check. 

(f) Dry the outside of the pycnometer and adjust the drop of water 
on top of the capillary tube until the meniscus is just visible 
in the capillary; the adjustment is best achieved with a small 
piece of paper towel while the pycnometer is on the balance thus 
reducing the evaporation problem. 

(g) Record the weight of the pycnometer and water (Ww) to the 
nearest 0.001 g. 

(h) Remove the pycnometer from the balance and take the top off, 
insert a thermometer, observe and record the temperature (used 
to determine the water density). 

Empty, clean and dry the pycnometer; add approximately 10 g of air 
dry soil; add about 25 mL of degassed distilled water and stir the 
contents with a glass rod (the glass rod should be wiped clean 
between samples); fill the pycnometer flask to the top, allowing any 
organic matter to float over the side. 

Place the pycnometer in a desiccator and apply 7-8 cm of Hg vacuum 
for 2 hours (stir the sample after one hour). 

Release the vacuum and remove the pycnometer from the desiccator, 
wipe the outside clean and rinse off any soil on the inside of the 
neck. 

Repeat steps 4.2 a-f record the weight of the pycnometer plus soil 
plus water as Wsw; remove the pycnometer top and record the water 
temperature. 

Empty and carefully rinse the contents of the pycnometer into a 
preweighed 250 mL beaker (B). 

Place the beaker and contents in a drying oven set at lO5OC for 24 
hours (the period of 24 hours commences from the point at which free 
water is no longer visible in the beaker). 

Weigh the beaker plus soil and record as Bs. 

4.10 The weight of soil Ws = Bs - B. 
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,- 5. Calculation 

5.1 The equation used to determine particle density (Dp) is: 

Dp = dw l 
(ws) 

(wsb(wsw-ww) 

Where dw = density of water (g/cm3) at the temperature 
observed. 

ws = weight of soil sample (oven dry) 
wsw = weight of pycnometer, soil and water 
ww = weight of pycnometer and water. 
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