
Bleaching earths are essential for certain oil processing applications, 
but they have traditionally posed problems, including a fire risk, after 
use. Patrick Howes explores possible uses for spent bleaching earths

B L E AC H I N G  E A R T H S

Bleaching earths are the most important 
processing aid utilised in the refining of 
edible oils. The handling, disposal, and 
use of the spent bleaching earth has 
historically been considered problematic. 
The main issues are the potential for 
spontaneous combustion of the spent 
bleaching earth (SBE), and the leaking of 
entrained oily materials from the SBE into 
ground water at landfill sites.

According to the Malaysian Palm 
Oil Council (MPOC), global edible oil 
production in 2014 was 199.75M 
tonnes. For an average bleaching earth 
consumption of 0.5% of the weight of 
the oil, this would equate to at least 
one million tonnes per annum of spent 
bleaching earth. There are three main 
factors driving an increasing supply of 
spent bleaching earth, two of which are 
population-related and the third is related 
to refining technology. 

The annual consumption of edible 
oil is increasing with the growing global 
population and increasing per capita 
consumption of edible oils in developing 
countries. There is also increasing 
utilisation of physical refining technology 
to reduce the volume of liquid effluents, 
as compared with the traditional chemical 
refining technology. In physical refining, 
the bleaching earth has a larger role to play 
and a greater quantity of bleaching earth is 

therefore required. 
Over the next few years, global 

production of spent bleaching earth 
is forecast to increase by about 3% 
annually. It is therefore important that 
spent bleaching earth is utilised in an 
environmentally friendly and sustainable 
way. 

What are bleaching earths?

Bleaching earths are mainly alumino-
silicate minerals, such as attapulgites, 
bentonites and sepiolites, in their 
natural or acid-leached forms. They have 
absorption, adsorption, catalytic and ion-
exchange properties that enable this single 
material to effectively remove undesirable 
impurities such as soaps, gums, pigments, 
oxidised materials and metals from the oils 
being refined.

Bleaching earths are normally supplied 
in a powdered form. At the refinery, 
the bleaching earth is mixed with the 
pre-treated oil to form a slurry, which is 
typically maintained at temperatures of 
about 100˚C for approximately 30 minutes 
under partial vacuum with mechanical or 

steam-sparging agitation. The SBE is then 
separated from the “bleached oil”, usually 
with pressure leaf filters.

The SBE formed on the filters is blown 
with air and/or steam to remove part of 
the entrained oil, leaving a mostly dry 
spent earth filter cake that is discharged 
from the filters into a dumpster. At this 
stage, the SBE is a loose powder, possibly 
with some oily lumps (especially if the 
filters are not operated correctly).

Spontaneous combustion

The risk of fire from spontaneous 
combustion is associated with residual 
oil content and particularly the level of 
easily oxidised unsaturated oils remaining 
in the SBE. The bleaching earth type, 
temperature and the age of the SBE are 
also important factors. Higher levels of 
unsaturated, particularly polyunsaturated 
oils, higher SBE temperatures and higher 
acidity bleaching earths and acidic-
activated carbons, due to their catalytic 
activity and high surface area, increase the 
risks of spontaneous combustion. 

Blowing with steam alone is the 
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preferred method for reducing the amount 
of oil in the SBE while the filter cake is still 
in the pressure leaf filter as steam is free 
of oxygen. Blowing with air is normally 
the cheaper option as compared to steam, 
but air-blowing should be avoided as it 
introduces oxygen to the SBE, increasing 
the potential risk of fire within the filters, in 
the dumpster, and whilst transporting the 
SBE for disposal or future treatment.

Reducing the risk of spontaneous 
combustion can be achieved by lowering 
the temperature of the SBE, by adding 
retardants such as water, lime and salt, 
and by reducing exposure to air. To reduce 
the risk of spontaneous combustion, 
water may be sprayed onto the SBE in 
the dumpster after each press batch is 
discharged. However, water adds weight to 
the SBE, resulting in higher transportation 
costs.

Fire-proof dumpsters are recommended 
and closing the lid on the dumpster will 
help reduce the contact of air with the 
SBE. The SBE should be transported or 
further processed within 24 hours of 
generation.

Classification of SBEs

Before we can proceed to consider 
appropriate uses of SBEs, it is important 
to classify and separate the different types 
of SBEs that are generated at refineries. 
The types of SBEs are broadly classified as 
natural materials, acid-leached materials, 
SBE with activated carbons, and SBE from 
post-hydrogenation bleaching (which may 
contain substances such as nickel).

The classification and separation of 
different SBEs is important to ensure 
that any harmful levels of impurities 
that have been removed from the oil by 
the bleaching earth – such as dioxins, 
polyaromatic hydrocarbons (PAHs), 
pesticides and transition metals – do not 
enter the food chain.

The EU vegetable oil and protein meal 
industry association (FEDIOL)’s declaration 
on safety of used bleaching earth and 
used filter aid in meal feed and expellers 
(see 13SAF195 for details) notes that 
SBEs which have been used for refining 
vegetable fats subject to hydrogenation 
or containing activated carbon are not 
allowed to be added to oilseed meals. 

Uses of oily SBEs

SBEs can be utilised either in the oily 
form as generated or after de-oiling has 
occurred. SBEs typically contain between 
20-40% of oily matter, depending on 
the type of bleaching earth used, the 
type of oil being processed, the filtration 
conditions and the period of steam 
blowing at the pressure leaf filter. After de-

oiling, the residual oil content is about 2%.
Historically, SBE that is not utilised 

at the refinery would most likely be 
transported for disposal at a landfill site. 
SBE has also historically been utilised 
beneficially for soil enrichment at 
farmlands. It has been reported that in 
warm climates, 60-90% of the oil can be 
decomposed by soil bacteria within six 
months, improving plant growth.

The calorific value of SBE is similar to 
that of lignite coals and it can thus be 
used as a fuel, particularly when mixed 
with other solid fuels. Cement producers 
can utilise all classes of SBE as a fuel, and 
the SBE ash acts as a pozzolant, which 
provides beneficial properties to the 
cement. 

Oil-containing SBEs conforming to 
FEDIOL requirements can be used as 
an extrusion aid for oilseed extraction 
or for direct addition to meal, where the 

entrained oil adds value to the meal. This 
usage of SBE is limited by the allowable 
ash content of the meal, as the mineral 
component of the SBE contributes to the 
ash content.

There are patented processes in use 
where SBE is blended with fire retardant 
materials and binders to provide feed 
additives for poultry and livestock. One 
patent on “salt lick” products uses about 
45% salt and 10% binder blended with 
SBE before forming it into granules, 
pellets or blocks. This formulation and 
forming process may be carried out at the 
refinery, thereby utilising the properties of 
salt to eliminate the risk of spontaneous 
combustion. The formed products are 
reported to be beneficial for the health 
of the animals that consume them with 
respect to muscle mass and a glistening 
coat for cattle. 

Another patented formulation uses fine 
particles of hydrated lime or limestone 
at a dosage of about 5% of the SBE, 
where they act both as the combustion 
suppressant and binder. The product 
finds use as a poultry and livestock feed 
additive. 

De-oiled SBE

There are a number of processes, such as 
hexane extraction, for recovering oil from 
SBE. The extracted oil may be further 
purified by using activated carbons and/or 
bleaching earths. Depending on the quality 
of the extracted oil, it may be profitably 
used in the manufacture of soap, biodiesel, 
lubricants and other products. 

Annually, about 250,000 tonnes of 
oil can be recovered from 1M tonnes of 
SBE. Once the oil has been extracted, 
the residual oil content is only about 
2%. The de-oiled SBE, being an alumino 
silicate, acts as a pozzolant and can be 
beneficially utilised in the formulation of 
cementaceous products, including grouts, 
cement bricks, and soil-cement-polymer 
road systems, where it reduces the need 
for Portland cement.

Conclusions

It has been shown that with correct 
processing and handling procedures, the 
risk of spontaneous combustion of SBEs 
can be eliminated. There are beneficial 
uses for all classes of SBE, which eliminate 
the need for disposal at landfill sites. 

With the forecast continued growth of 
SBE production, refiners must select the 
most appropriate, safe and environmentally 
friendly options for handling and utilisation 
of the SBE generated in their refineries. 
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