
REGULATIONS OF ACT NO 36 OF 1947 FOR AGRICULTURAL LIME:  

PART B: PHYSICAL REQUIREMENTS FOR AGRICULTURAL LIME  
This article is one of two that deals with the requirements of Act 36 of 1947 for agricultural 

lime. Part A (Chemical requirements) has appeared earlier. 

PE Haumann  

Liming materials must be able to neutralise soil acidity and are classified in Act 36 of 

1947 as agricultural lime with certain properties coupled to it. 

The chemical properties refer to the purity and action in the soil regarding the 

neutralisation of soil acidity. In other words the potential of the agricultural lime. 

The physical properties refer to the capability of the liming material to enable the 

chemical potential in the soil. 

1.1 Basic Physical Principles:  
 

1.2 Before dealing with the regulations there are certain physical aspects that need 
clarification. 
 

1.3 Solubility of agricultural lime in water. 
 

The carbonates of calcium and magnesium are for all practical purposes insoluble 
in pure water. This is also valid for the hydroxides. The situation is different in 
nature where carbonic acid is formed when carbon dioxide (CO₂) dissolves in 

water. Over time large caves such as the Kango and Sudwala caves formed in 
limestone formations. It must be seen in the light that it took hundreds of millions 
of years to form. Carbonic acid in the soil as well as exchangeable acidity on the 
soil surface is also responsible for the solubility of agricultural lime in the soil.  

 
1.4  Movement of agricultural lime in the soil  

A lot of confusion regarding this exists in practice. Allegations are regularly made 
that extremely fine agricultural lime can move into the soil from irrigation drippers. 
Others allege that calcium hydroxide can move into the soil because it is water 
soluble. Another allegation is that “liquid” lime is so fine that can be washed into 
the soil and move in between soil particles.  
 

1.5  Can agricultural lime be washed into the soil?  
Because agricultural lime is almost totally insoluble in water it cannot move in the 
soil or be washed into the soil like for example a solution of urea.  
It is impossible for particles to move into or around in the soil because of the 
extremely small size of the pores in the soil. A simple test can be done to prove 
this. 
If “liquid” lime is available the following can be done. Take approximately one litre 
of the “liquid” lime and mix with approximately 10 litres of water. Place a 10 litre  
bottomless plastic can in the soil 5cm deep. Pour the 10 litre lime suspension while 
stirring  into the bottomless can until all of the contents have been transferred. Wait 
until all the water has drained away and remove the bottomless can.  Upon careful 
inspection it will be found that all the lime is limited to the top mm of soil.  

 



This can be repeated with less lime to yield the same results. 
 

Doctor Arrie van Vuuren has conducted this test under controlled conditions using 
soil columns in a glasshouse (Greenhouse Trial and Research Centre). It was 
found that even the finest (nano fine) lime could not move into the soil het. This 
was ascribed to Van Der Waals and hydration forces causing the lime particles to 
adhere to the soil particles and preventing them from moving into the soil. 

 
1.6 The question can be asked regarding how the effect of liming can indeed 

occur.  
 

For this to occur the lime needs to react with the soil. 
 

When agricultural lime is mixed with soil particles immediately start dissolving. The 
dissolved CaCOɜ and MgCOɜ react as indicated in the previous article and 
exchangeable H⁺ and Al³⁺ are replaced by Ca²⁺ on the soils exchange complex.  

Neutralisation of the H⁺ ions by the bicarbonate ions (HCOɜ¯ ) next to the limestone 

particle surface forms a concentration gradient which causes diffusion of Ca²⁺ away 

from the  surface of the particle. The Ca²⁺ will be accompanied by the anion HCOɜ 

¯ or a diffusion of H⁺ and Al³⁺ towards the lime particle to balance the charges. 

The solubilisation of limestone particles are influenced by both rate of solubilsation 
of the lime particles, which are highly sensitive for pH and by the diffusion rate of 

Ca²⁺ away from the surface of the lime particle. 

The rate at which the soil mass is influenced by a lime application is dependent on 
the distance that the diffusing Ca²⁺ and HCOɜ¯ must move to cause zones of 

neutralisation surrounding lime particles to overlap. 
The rate of diffusion in the soil is however extremely slow: finely ground limestone, 
well mixed with the soil therefore provides more particles per volume soil, smaller 
distance between lime particles and therefore quicker neutralisation of acidity in 
the soil than coarser particles. 

 
‘n  reasonable diffusion  coefficient   for  Ca   in ‘n silty loam soil  is  

 
                       De    = 7 x 10⁻9    cm s⁻¹    

 
The average diffusion distance of an ion is 

 
                                    (2 De t) ½       Where t (time) is in seconds  (Barber,1984) 
When this equation is applied it is established that  Ca can diffuse 0,35 cm in 100 
days and 0,78 cm in 500 days in a silty loam soil 

 
and 0.78 cm in 500 days can diffuse in the silty loam  soil . 

 
 If all lime particles are 0,60 mm in diameter (30 mesh) and have a specific 
gravity of 2,54  there will be 1820 particles in 1g. 

 
If limestone were applied at  6 t ha⁻¹ or 3g kg⁻¹ soil ,  the average  distance  
between particles ( when the bulk density of  the soil is 

        1.25kgm⁻¹) will be 1.04 cm or a half distance of 0,52 cm. die neutralisation sone 

will overlap within slightly more than 100 days. 



        If the lime particles were 0,25 mm in diameter is, there would be 23 000 

particles of lime per g. 

        At the same application as above example the lime particles  would be on 

average   

        0.08cm apart when well mixed with the soil. 

        The neutralisation sone would in this case overlap within 30 days. 

     This example illustrates why lime particles should be very fine to uniformly react 

with the soil. This calculation also assumes that the solubilisation of the particle does 

not limit the reaction of the lime particle with the soil. 

 
 

DeTurk (1938) referred to by  Barber (1984) determined that the maximum 
distance that Ca can diffuse from a particle of limestone in an acid soil was 60 cm 
after 260 days.  

 
1.7 The question that can be asked is whether the Ca additional to diffusion can 

be washed away from the particle due to mass flow of water. 
 
Most acid soils contain relatively small amounts of salts and therefore the amount 
of Ca in solution is a very small percentage of the exchangeable Ca²⁺ present. It is 

in the order of 30mg per litre according to Barber (1963) 
 
Barber (1984) furthermore determined that if the soil contained 2000mg per kg 
exchangeable Ca and a water content of 33%, Ca in solution would only be 0.5% 
of the Ca in the exchangeable and soluble forms. Experimental proof (Langenecker 
& Sprague, 1940) referenced by Barber (1984) showed that applied Ca did not 
move as fast in soil as would be expected if movement were primarily mass flow. 
 
The conclusion is therefore that the effect of liming is extremely slowly downward  
and sideways and that it should be rather applied deeply and thoroughly mixed 
with the soil. 
 
It is also clear that lime must constantly be present in the profile to ensure that the 
lime effect will move downward. 

. 

 
1.8 Particle size and reaction rate of agricultural lime with soil. 
 

It is important that agricultural limestone should be as fine as possible to neutralise 

soil acidity for crop reaction. Barber (1984) covered numerous research findings 

with the following: 

 
 

 



Although there are no clear size classes which differentiate “effective” from “non-
effective” lime have been found, it was clear that particles coarser van 0,85 mm 
were relatively ineffective in comparison with particles finer tha 0,25 mm which was 
highly effective. 
 
 
The research also showed that limestone which was 50% finer than 0,25 mm was 
equally as effective as limestone that was 100% finer than 0,25 mm. 
 
Various researchers determined that the rate of decrease in diameter of lime 
particles was the same for all particle sizes. This implicated that if the diameter of  
particle A is twice the diameter of particle B particle A will take twice as long as 
particle B to totally dissolve. 

         

 
1.9 Physical requirements of Act 36 of 1947 for liming materials. 

 
The regulations for the abovementioned are available on the Fertasa 
website www.fertasa.co.za  under “Legislations & Regulations” 

 

All lime types must be so fine that 100% thereof shall pass through a 1.70mm 
(1700µm) 
Additionally the following minimum requirements are given: 
 
Ordinary agricultural lime:   55% finer than 0.25mm (250µm) 
Shell lime                             60% finer than 0.50mm (500µm) 
Microfine agricultural lime:   90% finer than 0.25mm (250µm) and 
                                             80% finer than 0.106mm(106µm) 
 
This is basically corresponding to the suggestions of Barber(1984) 
 
If lime is finer the reaction rate will increase. 
The same amount of agricultural lime would however need to be applied as 
determined by the lime requirement. 

 
 

1.10 Types of agricultural lime  
  

                  Liquid lime and pelletised lime 

                 It is important to realise that these agricultural lime products can only consist        

of carbonates ,oxides and hydroxides. 

As such their neutralising value has to be given in terms of Calcium Carbonate 

Equivalent (CCE). Equivalent values mean that although these products are regarded 

as very reactive (extremely fine or nano fine) they cannot be applied at only several 

kg per ha to give the same reaction as 500kg to 1300 kg per ha of the products given 

in Chapter 4.8.1 of the Fertasa Fertilizer Handbook (2016) 

http://www.fertasa.co.za/
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