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84-042 SPECIFIC SURFACE AREA 

1. Application 

1.1 Physical and chemical properties of a material may be greatly 
influenced by the extent of its surface area. Soils differ markedly 
in surface area as a result of differences in texture, types of clay 
minerals, and amounts of organic matter. Such important properties 
as water retention and exchangeable cations have been shown to be 
highly correlated with the surface area of soils. For example, 
Ca-saturated clay fractions from some soils have surface area values 
that are 40% higher than the same fraction when Na-saturated. 

The term "specific surface" refers to area per unit weight of soil or 
clay and is usually expressed in square meters per gram (m2per 
g.). The method for determining surface area is based on the 
principle that solid materials will absorb a monomolecular layer of a 
polar liquid. 

2. Apparatus and Materials 

2.1 25 cm. I.D. vacuum desiccators. 

2.2 Aluminum moisture dishes (50 mm diameter x 23 mm high). 

2.3 Drying trap containing drierite. 

2.4 Oven. 

2.5 Vacuum pump. 

2.6 Analytical balance. 

3. Reagents 

3.1 Ethylene glycol monoethyl ether (EGME). 

3.2 Phosphorous pentoxide, anhydrous. 

3.3 Calcium chloride, anhydrous, granular. 

3.4 Calcium sulphate, anhydrous (drierite). 

4. Procedure 

4.1 Place oven dried aluminum moisture dishes in an evacuated desiccator 
over fresh P2O5 for a few hours. Use fresh P2O5 for every 
other run for increased accuracy and speed. 
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4.2 Weigh about 1.1 g. of 35 mesh air dried soil samples in the dishes. 
Place dishes in desiccator, evacuate for 45 minutes with a vacuum 
pump and let stand overnight. Precision is increased and time saved 
by placing a maximum of 6 samples per 25 cm. I.D. desiccator. 35 
mesh samples are used because it is a standard grind in this 
laboratory and surface area values are not greatly affected by 
different mesh sizes. 

4.3 In the morning release the vacuum using a drying trap and weigh to 
the nearest 0.1 mg. Always use a drying trap while releasing vacuum 
to prevent adsorption of water which is also a polar liquid. 

4.4 Re-evacuate for 45 minutes and weigh again before noon. 

4.5 Repeat again in early afternoon. The weights should be constant 
(within 1 mg.) but if not repeat until constant. 

4.6 As soon as a constant weight is attained add just enough EGME (l-2 
ml) to form a soil-EGME slurry, cover the samples about 80% with the 
lids, place in a desiccator over CaC12 and allow to equilibrate for 
30 minutes. Add the EGME as soon as a constant weight is attained to 
prevent adsorption of water. Adding just enough EGME and covering 
the samples prevents loss of sample if and when the EGME boils under 
high vacuum and spattering occurs. Also oven dry the CaC12 at 
about 150°C every week to destroy the EGME-CaC12 solvate and make 
the CaC12 more effective. 

4.7 Evacuate the desiccator for 45 minutes and let stand overnight. 

4.8 In the morning weigh the samples and re-evacuate for 45 minutes. 

4.9 Repeat before noon and again in early afternoon. A constant weight 
(within 1 mg.) should b e attained but if not repeat until constant. 
Note that prolonged and repeated high evacuations of the EGME treated 
samples will give lower results because parts of the monomolecular 
layer will be removed. 

5. Calculations 

5.1 The total surface area for each sample is calculated by dividing the 
grams of adsorbate per gram of soil by 0.000286 g/cm2. Suppose 
1.100 g of soil loses 21 mg over P2O5 and weighs 1.079 g. After 
the EGME treatment the sample weighs 1.109 g which means that there 
is 30 mg. of adsorbate on the sample. Therefore the surface area is 
.030 f 0.000286 = 97 m2/g. 
1.079 
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- 6. Precision and Accuracy 

6.1 Surface area values range from less than 10 m2/g. for sandy soils 
to greater than 300 m2/g. for clay soils. Since 1 mg. of adsorbate 
represents a surface area of 3 m2/g., variabilit 

3 
of surface area 

values in the range of 2025, lOO+lO and 200220 m /g. are considered 
very good. No known interlaboratory comparison of surface area 
values has been carried out. 
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