
30    ¦    MechChem Africa  •  February 2019 February 2019  •  MechChem Africa    ¦    31

⎪ Innovative engineering ⎪

W
hen national power util-
ity, Eskom, developed an ash 
strategy in order to manage 
its utilisation, they included 

submissions of exclusion documents to gov-
ernment, on behalf of industry, to ease the 
legislative constraints on users.

The strategy sets out guidelines for the 
use of ash and allows for the exclusion of 
the waste product’s hazardous classification 
when used in brick making, cement, road 
construction, soil amelioration and mine 
backfilling.

“First and foremost, we need ash to be 
excluded from the classification of hazard-
ous waste. It is in fact only when stored for 
extended periods that it may have an impact 
on the environment,” says Hunter.

“There is a plethora of research, which 
has been completed that shows that there 
are many applications of ash, which are not 
harmful to the environment or health.” 

Hunters says any South Africans wishing 
to venture into the lucrative business can 

With mountains of coal ash available at all South African coal-fired power stations, 
there is no shortage of supply of the ‘grey gold’. With a little innovation and a 
sound business plan, South Africans stand to make a fortune out of the tons of 
ash produced by generators annually. Mark Hunter, general manager of the South 
African Coal Ash Association (SACAA) explains

Coal ash: a Jack of all trades
Coal ash ranges in consistency from ultra-
fine fly ash, through to courser grades, to 
hard stone-like granules. Its unique proper-
ties include round molecules that make fine 
particles flow into microscopic spaces when 
combined with liquids. Different sized mol-
ecules also provide good adhesion in cement 
pastes and plastics, while course materials 
are used for landfilling applications.

It is fireproof and provides high levels of 
insulation. Environmentally, the material is 
considered carbon neutral, inert and it can 
be vegetated over. 

Cement, concrete and brickmaking 
is the most well known application of fly 
ash in South Africa and an industry that has 
been thriving for many years. Bottom ash is 
used directly in the manufacture of ‘clinker’ 
bricks. Bricks with a content of up to 70% 
bottom ash are common.

Geopolymer cement  is made from 
aluminium and silicon instead of calcium 
and silicon. The polymer is a type of inor-
ganic polymer that can be formed at room 

temperature by using industrial waste or 
by-products such as low-calcium fly ash, to 
form a solid binder that looks like and per-
forms a similar function to ordinary portland 
cement (OPC).

The sources of aluminium in nature are 
not present as carbonates and, therefore, 
when made active for use as cement, do not 
release vast quantities of CO2.

Geopolymer cement uses very low en-
ergy materials, such as fly ash, with a small 
amount of high chemical energy materials, 
such as alkali hydroxides, to bring about a 
surfaces-only reaction between particles 
to act as a glue.

When it sets it is as hard and strong as 
a good concrete, and much more flexible 
than most concrete, making it more crack 
resistant.

Acid Mine Drainage (AMD) is generated 
when sulphide bearing minerals, often in the 
form of pyrite, are exposed to oxygen and 
water. This process, termed pyrite oxida-
tion, is characterised by the generation of 

sulphuric acid and dissolved iron. It has been 
shown that fly ash can be used to remove 
AMD contaminants from mine water. 

In addition, the insoluble solid residue 
from the process has also been shown to 
have the necessary strength to be useable 
as a backfill material for mines, providing 
a solution for the disposal of fly ash. This 
could provide an integrated solution to the 
rehabilitation of old mines.

Agricultural use: Fly ash has been suc-
cessful in improving poor quality agricultural 
land. Fly ash contains properties which are 
effective in modifying soil health and crop 
performance. The high concentration of 
elements (K, Na, Zn, Ca, Mg and Fe) in fly 
ash increases the yield of many agricultural 
crops and can be used as a substitute for 
agricultural lime for treating acid soils.

Fillers and road surface applications: 
Fly ash is being used as a component of 
both underlying layers of tar roads and 
road embankments, as well as a stabilising 
component for untarred roads. Investigation 
into the use of fly ash as a filler for asphalt 
is ongoing. q

Fly-ash bricks can have a bottom ash content of up to 70%. Photo: Wikimedia Commons

South Africans could make a fortune out of the 
tons of ash produced by coal-fired power stations.

“We will need to continue working with formal industries, such as mining, construction and the cement industries to find all possible avenues to utilise ash,” says 
Mark Hunter of SACAA, the official industry representative association for ash producers, marketers, users and involved individuals.

Coal Ash: Tapping into 
resource potential

most likely get ash at low or no cost, provided 
they can prove that they have a viable use for 
the ash and that the operation will generate 
revenue and jobs.

“Around 10% of the total 50-million 
tons of ash produced per year is used in the 
manufacture of cement powder and concrete 
bricks for the building industry. Some of the 
ash is used to treat acid mine drainage and to 
remediate soil for agriculture and other land 
uses,” says Hunter.

“However, this is just the ‘tip-of-the-
iceberg’. We will need to continue working 
with formal industries, such as mining, 
construction and the cement indus-
tries to find all possible avenues to 
utilise ash,” he adds.

Partnering up with 
entrepreneurs 
Hunter notes, as the second big-
gest waste stream – after organic 
waste that is sent to landfill – coal 
ash is becoming a headache for the 

country as space to dump it is running out. 
“As a part of the Department of Environ-

mental Affairs’ Phakisa Programme to reduce 
waste to landfill, while creating sustainable 
employment in the process, we have been 
given a target to increase ash usage to 20% of 
offtake, with the support of government. We 
are also looking into ways of selling coal ash 
that will also improve business development 

preneurs to assist in identifying and develop-
ing viable business opportunities for the use 
of waste ash generated by our producers via 
their boilers.

“Simultaneously, we will engage with sci-
entists and entrepreneurs to identify areas 
where ash can be used as additives in manu-

facturing processes and as an end product in 
other instances. Then the race will be on to 
industrialise these,” he adds.

The commercialisation of this industry 
will look at possibly creating over 26  000 
new jobs, a number Hunter believes can be 
achieved in the next five years

“We are confident that we have the full 
backing of Government and that we will 
make a success of the project. We therefore 
call on creative and technical people, as well 
as business people and entrepreneurs, to 
come forward and be a part of the solution,” 
concludes Hunter. q

and increase infrastructure development.
“Experts have already identified a host of 

other uses for ash including alternative build-
ing products, volumisers for plastics manufac-
ture, contouring for road, rail and landscaping 
infrastructure. So reaching the 20% target is 
not only possible, but probable if some viable 
alternatives can be found to dumping.”

Hunter assures that start-up ash opera-
tions can expect some kind of assistance from 
Government, generators, SACAA and aca-
demics to extract the maximum potential out 
of ideas that are deemed to be viable. He says 
these projects will require close cooperation 
and speedy facilitation between Government 
and other role-players who understand the 
urgency of the matter.

“We are also looking for industrial entre-


