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Determining Soil Texture by Three Methods
Objective: The purpose of this lab activity is to determine the amount of clay, silt, and sand particles in a given soil. Soil class will be determined, based on the USDA soil survey manual. 

Introduction and background: 

The amount of sand, silt, and clay ultimately makes up the class of the soil. To determine the class type of an unknown soil we will have to determine the ratio of sand, silt, and clay particles in a specific volume of soil. Soil particles are categorized into groups according to size. 

Clay = less than 0.002 mm, Silt = 0.002 to 0.06 mm,

Sand = 0.06 to 2.0 mm, Gravel = greater than 2.0 mm. 

We will be using comparative volumes to determine the ratio of these particles, based upon the fact that different sizes of particles will fall out of solution at different rates. 

Method I: 
Materials:  
· Plastic stand
· 3 - 50ml graduated centrifuge tubes
· Tube rack
· Stopper to fit the centrifuge tube
· Soil dispersing agent - Calgon
· Soil samples 

Procedure: 
1. Label the centrifuge tubes A, B, and C. 

2. Break up the soil into individual particles and add soil to the level of the line marked 15 ml in centrifuge tube A. Tap the bottom of the tube gently against the table to pack the soil and eliminate any large air pockets. Add more soil, if necessary, to the 15 ml mark. 

3. Add 1 ml of the soil dispersing agent (Calgon) to the soil, and add tap water to the level of 45 ml. 

4. Place the stopper firmly in the tube. Holding the stopper, Shake the tube for two to 5 minutes. Make sure all the soil is mixed with the water. 

5. Remove the stopper and place the centrifuge tube in the stand for 30 seconds. The time is critical. If you allow more than 30 seconds to pass, shake the tube again and allow the tube to stand for another 30 seconds. 

6. Carefully pour all the solution from the centrifuge tube A into centrifuge tube B(leaving the soil particles that settled out). Gently tap tube A on the table to level the soil left in the tube and return to the stand. 

7. Allow tube B to stand undisturbed for 30 minutes. At the end of the 30 minute standing time, carefully pour the solution from centrifuge tube B into centrifuge tube C (again leaving the particles that settled). 

8. Read the volume of soil particles, as accurately as possible, for tubes A and B. Record the data.


Data: 
Volume of soil sample: 15.0 ml


Particles in tube A:  _________ ml



Particles in tube B:  _________ ml
Calculations:
The mineral particles in separation tube A are sand. They are the largest and heaviest particles. Therefore, they settle out first. The particles in separation tube B are silt. Since they are lighter than sand, they take longer to settle out.

The particles remaining in the final tube are clay. Clay particles swell when placed in water, and they tend to remain in water. This tube is not an accurate indication of the amount of clay in the sample. The amount of clay is more accurately determined mathematically. 

9. Calculate the Percent of Sand in your soil sample: 

Volume in tube A(sand) divided by 15 ml (total sample) times 100 = ______ % Sand. 

10. Calculate the Percent of Silt in your soil sample: 

Volume in tube B(silt) divided by 15 ml (total sample) times 100 = ______ % Silt. 
11. Calculate the Percent of Clay in your soil sample: 

Add the volumes of tubes A and B then subtract that answer from 15 ml(total sample). This is the volume of clay. 

Volume of clay divided by 15 ml times 100 = ______ % Clay. 

12. Now determine the soil type for your sample by comparing your answers in steps 9, 10, and 11, to the following table. 

Soil Types:

Sands: Soil that contains 85% to 90% or higher sand, with no more than 10% clay and with the rest silt. 

Loamy Sands: Soil that contains between 70% to 85% sand and with clay being 14% or below. 

Sandy Loams: Soil with 52% or more sand and 20% or less clay. 

Loam: Soil with 7% to 27% clay, 28% to 50% silt, and less than 52% sand. 

Silt Loam: Soil that contains 50% or more silt and 12% to 27% clay, or 50% to 80% silt and less than 12% clay. 

Clay Loam: Soil that contains 27% to 40% clay and 20% to 45% sand. 

Clay: Soil that contains 27% to 40% or more clay, and less than 45% sand and less than 40% silt.

Soil type for sample = __________________________ 
Method II:
Materials: 

· 100ml graduated cylinder
· Rubber stopper that fits the cylinder
· 5% Calgon solution

· Soil samples 
Procedure: 

1. Add approximately 50 ml of soil to the graduated cylinder, and fill with Calgon solution to the 100 ml mark. Mix well and allow to stand for 15 minutes. 

2. Secure the stopper in the graduated cylinder and holding a finger over the stopper, shake by inverting, for 5 to 10 minutes. Allow to stand undisturbed for 24 hours. 

3. You will be able to see the lines that divide the sand, silt, and clay columns. The sand will be on the bottom, the silt in the middle, and the clay on top. Read and record as data: the top of the sand column (also the bottom of the silt column), the top of the silt column (also the bottom of the clay column), and the top of the clay column (also the total volume). 
Data: 
Volume at top of sand column: ________ ml
(also represents the bottom of the silt column)

Volume at top of silt column: ________ ml
(also represents the bottom of the clay column)
Volume at top of clay column: ________ ml
(also represents the total volume of sample)

Calculations: 

4. Calculate the Percent of Sand in the sample. 

Volume of sand divided by the total volume times 100 = % Sand. 

Percent Sand = _______ % 
5. Calculate the Percent of Silt in the sample. 

Volume at top of silt column minus volume of sand = volume of silt. 

Volume of silt divided by total volume times 100 = % Silt

Percent Silt = _______ %
6. Calculate the Percent of Clay in the sample. 

Volume at top of clay column minus volume at top of silt column = volume of clay. 

Volume of clay divided by total volume times 100 = % Clay. 

Percent Clay = _______ % 

7. Use the soil type table from method 1 to determine the texture of your soil sample.

Soil type for sample = __________________________ 

Method III: 

Materials: 
· Balance
· Weighing paper
· Soil sieves
· Dry soil samples 

Procedure: 

1. Place your weighing paper on the pan of the balance and find its mass. Record on the DATA TABLE. 

2. Set the balance to 100 g plus the mass of the weighing paper, and weigh out that mass of soil that has been broken up into loose particles. This will give you 100 g as your total sample mass. 

3. Place your soil sample into sieve number 1 and shake it into sieve number 2 for two minutes. 

4. Place whatever soil is left in sieve number 1 onto the weighing paper. Find the mass and record it on the DATA TABLE as mass of sand particles and weighing paper. 

5. Shake sieve number 2 into sieve number 3 for two minutes. 

6. Place whatever soil is left in sieve number 2 onto the weighing paper. Find the mass and record it on the DATA TABLE as mass of silt particles and weighing paper. 

7. Place whatever soil is left in sieve number 3 onto the weighing paper. Find the mass and record it on the DATA TABLE as mass of clay particles and weighing paper. 

Data: 

Mass of weighing paper: ________ g 

Total mass of sample: 100 g 

Mass of sand particles and weighing paper: ​​​​​​​​________ g

Mass of silt particles and weighing paper: _________ g

Mass of clay particles and weighing paper: ________ g 

Calculations: 

8. Calculate the Percent of Sand. 

Mass of sand particles and weighing paper minus mass of weighing paper = mass of sand. 

Mass of sand divided by total mass times 100 = % Sand. 

Percent Sand = _______ % 

9. Calculate the Percent of Silt. 

Mass of silt particles and weighing paper minus mass of weighing paper = mass of silt. 

Mass of silt divided by total mass times 100 = % Silt. 

Percent Silt = _______ % 

10. Calculate the Percent of Clay. 

Mass of clay particles and weighing paper minus mass of weighing paper = mass of clay. 

Mass of clay divided by total mass times 100 = % Clay. 

Percent Clay = _______ % 

11. Use the soil type table from method 1 to determine the texture of your soil sample.

Soil type for sample = __________________________ 
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