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або небезпечних речовин, електроенергії та інших виробничих ресурсів: на етапі виробництва –
на 18-20%, на етапі експлуатації – 10-12%, на етапі утилізації – 8-12%, з урахуванням повного 
життєвого циклу 8-12%.

UDK 628.33
PROCESSING AND APPLICATIONS CLAY SORBENTS

Hurkina Anastasiia, graduate student
Odessa National Academy of Food Technologies

Clay minerals that are used for absorbent and adsorbent applications are most commonly 
calcium montmorillonite and palygorskite [1, 2]. Calcium bentonite deposits are found in North and 
South America, Europe, Africa, and Asia in many locations on the above continents. Palygorskite 
occurrences are in North America, Africa, Europe, and Asia, but are much less common than calcium 
bentonite deposits [3]. Because of their high surface area and lattice charge, these two clay minerals are 
good sorbents.

The most common sorbent clays are calcium montmorillonites and hormites. Calcium bentonite 
deposits are found on most continents and are much more common than hormite deposits, which are 
relatively rare in comparison. Both of these materials, i.e. calcium montmorillonite and hormite, are 
most generally dry processed for most uses. However, a wet process is used to make high quality acid-
activated bleaching earth products [4].

Calcium bentonites are dry processed for most applications. The dry process is shown in Fig. 1. 

Fig. 1 Dry process flow sheet for calcium bentonite [5]

The bentonite is mined and transported into crude clay storage sheds in order to maintain 
adequate inventory in case of inclement weather or equipment breakdowns at the mine. From the 
storage shed, the bentonite is fed into a hopper, which feeds a shredder or crusher to reduce the size of 
the crude lumps to about 2 cm. These lumps are conveyed to a rotary dryer. The crude clay lumps are 
dried to a moisture of 6 to 8 %. From the dryer, the dried clay can either be fed into a roll crusher or to a 
pulverizer. The roll crusher cracks the dried lumps into a granular form 30/60; or 60/90 sizes which 
means that in the case of the 16/30 mesh size, the granules pass through the 16 mesh screen and are 
retained on the 30 mesh screen. The finer granules are sized similarly on the finer screens. From the 
screens, the granules are ready for packaging or bulk loading or can be fed into a high heat dryer to 
reduce the moisture to less than 1%.

The processed calcium bentonite and hormite are used for a large number of applications which 
are shown in Table 1. The most important use of sorbent clay is for cat litter. The total world market for 
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cat litter is estimated to be about 3,500,000 tons annually. Other uses include products for absorbing oil 
and grease spills. Commonly, a granular product is spread on the floor in factories and service stations
to absorbthe oil. Some sorbent clays will absorb water up to 100% of their weight, thus making it a 
good anticaking agent to absorb water vapor, and as a dessicant. Another large use of these absorbent 
clays is as carriers for agricultural chemicals, liquid fertilizer and pesticides. The chemical is absorbed 
on the clay and the treated granules are placed in the ground with the grain seeds such as corn and 
soybeans.

Table 1 – Sorbent Applications of Calcium Bentonites and Hormites 
Cat box filler Dessicants
Agricultural carriers Bleaching oils and fats
Industrial floor absorbents Dyehouse effluents
Animal feed bondants Pharmaceuticals
Anti-caking agents Terpolymer rubber compositions
De-inking paper Heavy metal absorption

Animal feed pellets are mixed with absorbent clay to form pellets. The clay is more than just a 
binder because it absorbs bacteria and deleterious enzymes from the animals digestive tract. Another 
growing use is as absorbent liners in landfills and toxic waste dumps. The clay absorbs heavy metals 
and organic compounds, thus preventing the waste from contaminating ground water and surface water. 
Another use is to absorb dyehouse effluents to remove the color bodies, thus clarifying the water. Acid 
activated bleaching earths are used to refine and clarify edible oils and fats. This use constitutes about 
75 % of the market for acid activated bleaching earths. The oils and fats that are refined using acid 
activated clays are palm oil, soybean oil, corn oil, rapeseed oil, sunflower oil, linseed oil, castor oil and 
tallow and lard.

Calcium bentonites and hormites are excellent sorptive clays because of their fine particle size, 
large surface area, moderate to high surface charge, and moderate base exchange capacity. Hormite 
deposits are rare in their occurrence compared to calcium bentonite. Most of these active sorbent clays 
are of Cretaceous age or younger. The majority of these clays are dry processed except for high quality 
bleaching earth which is produced using a wet process. The major use by far is for cat litter with an 
annual tonnage of more than 3,500,000 tons.
Promising sorbents for wastewater treatment from heavy metal ions are clayey aluminosilicate 
minerals, mainly bentonite clays (montmo-rillonite and beidellite), kaolinite, biotite, vermiculite, 
ottapulgite (palygorskite). Nature-Clay minerals are inferior in adsorption characteristics to zeolites. 
But in connection with the presence of large deposits of sedimentary rocks in the central part and in the 
south Ukraine, they can be used as adsorption-active materials to obtain industrial adsorbents. The 
adsorption activity of minerals is due to the particular their crystal structure, as well as chemical and 
mineralogical composition. The specific surface area of clay minerals is 15-500 m2/g [6].
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