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Abstract: Minerals are an important commodity and major contributor to the economies of some African countries. For example,
in 2005 Zambia produced 19% Co, South Africa 89% platinum group metals, 23% vanadium while the sub-Saharan Africa (SSA)
region accounted for 40% of diamonds, 20% of bauxite and 20% of rutile of the global supply. However, it is important to note
that to date the mineral resources in the region have been insufficiently surveyed. Despite the mining potential and the resultant
economic benefits many SSA countries still face many challenges to fully benefit from these resources due to different factors
such as unstable political environments, labour unrests and sporadic power cuts in many of the countries. The aim of this work
was to review mining activities in some SSA countries as well as the environmental issues associated with such mining practices.
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1. Introduction supplies the finances to sustain the conflicts in this
region and this has resulted in serious atrocities being
A mineral ore is a naturally occurring rock or sand committed against innocent people in that country.
which contains elements that are economically These conflicts not only led to the decline of social
valuable. Mining involves the extraction of the mineral structures and economic activity in these areas but also
ore (Figure 1) from the earth’s crust. After mining, the to the destruction of the natural resources such as
ore is processed to isolate minerals or individual wildlife, endangering the continued existence of eco-
elements with specific chemical compositions and sensitive species such as the African mountain gorilla.

constant physical and chemical properties. Many

. . PR . Mineral exploration contribution to the African
African countries are rich in mineral deposits such as P 4

zircon, columbo-tantalite, copper and cobalt minerals. econonties ) . ) )
For example, SA is the leading producer of PGMs and In many SSA countries the mining industry is a
Zr minerals [1] while Namibia, Nigeria, Rwanda, corngrstqne of Fhe economy angi it makes the largest
Gabon, Mozambique, Democratic Republic of Congo contribution to Job.creatlon, foreign exchange carnings
and Zimbabwe make a significant contribution to the and other economic developments. However, mining
world’s supply of columbite-tantalite (Ta/Nb ) minerals

(3]

Reports [4] indicated that in 2003 Africa possessed
16% of the world’s Ta/Nb feedstock and that Nigeria,
which is the dominant producer of niobium-containing
minerals in Africa, possesses tantalite deposits which
are extremely rich in Ta;Os content (>40%) [5]. It was
estimated that in 2009 approximately 50% of the
world’s supply of tantalum came from the DRC and
Rwanda [6]. However, mining in the DRC, Rwanda
and Zimbabwe is very risky due to the political
instabilities in these countries and this makes the
supply from these countries highly unreliable. It is
generally believed that the illegal mining and the
subsequent selling of coltan and gold from DRC

Figure 1. Copper mineral from the Democratic Republic of
Congo.
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has also had several negative environmental and social
effects on the people of Africa (figure 2).

In most of African countries, mining still involves the
extraction of mineral ore from the earth crust. Once
extracted the ores are minimally processed and
exported mostly as raw material with low earnings.
Clearly these countries lack downstream technologies
for processing of the mineral ores and as such lose
large amounts of foreign investment and capital due to
export of these valuable natural resources. The raw
materials are processed to produce value-added
products and the elements extracted from these
minerals are used for many different applications in
everyday life. Applications include steel production,
medical, agricultural, acrospace and jewellery to name
just a few. As such, mining and related industries are
critical to some  countries’  socio-economic
development worldwide. However, Haglund (2011) [7]
warns about the high dependency of countries on the
mining industry. According to Haglund, the highest
dependency of mostly the low and middle income
countries was observed during the rise of commodity
prices.

Environmental impacts of mineral exploration in SSA
countries

The environmental impacts associated with the mining
industry derive mainly from the mine waste. The ore
which is being mined, physical and chemical processes
used to isolate the required mineral or element and the
chemicals which are used in the process all determine

the chemical composition of the waste that is being
generated. Some waste produced in the metal
processing industry has high concentrations of acids,
cyanides and heavy metals, which have adverse
impacts on the environment, human and animal health
[8]. The dust from mine waste, fumes, heavy metals
(e.g Pb and As) and radioactive metals (e.g. U and Th),
may pose different health problems on flora and fauna
in the vicinity of the mine waste. For example, dust
from coal waste can causes black lung disease while
dust from silica-containing waste may cause silicosis
while that originating from asbestos can cause
asbestosis. All these conditions can lead to death in
human beings.

Another serious problem is the degradation of water
quality from contamination by acid mine drainage.
Chemical reactions of sulphide minerals, atmospheric
oxygen and water lead to the formation of H,SOs
(Equation 1) which lowers the pH of water and thus
negatively affecting the biodiversity of aquatic
ecosystems and ultimately humans and animals
through food-chain processes [9-10].

—>

FeS, + 0, + H,0 FeX* + H,S0s  [1]

Production of waste in the mining industry is
completely unavoidable and therefore proper measures
for waste management have to be in place. The main
requirement is to provide stable, safe and economical
waste storages to protect the environment and human

Minerals exploration and processing

Figure 2. The economic, social and environmental effects of mineral exploration and processing.
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health [11]. It is also encouraged that the mine wastes
(both solid and liquid) be recycled and/or reused.
However, it is important to note that not all waste or
waste types can be recycled. Therefore, there has to be
long-term management plan for such waste. There have
to be plans and preparation for closure to ensure easy
post-closure waste management. Preparations usually
include growing of plants with high tolerance of toxic
levels of heavy metals, covering the waste with a dry
substrate such as alkaline materials to inhibit the
sulphur and oxygen reactions that lead to formation of
H,SO4 or covering the waste with clay soils to
minimize the amount of water seeping through the
solid into surface or groundwater.

Social impacts of mineral exploration in SSA
countries

First, there were massive human migrations [ 12] across
many SSA countries which were influenced by these
non-renewable resources. The population growth in the
many mining areas placed a strain on the infrastructure
and services and this led to an increase in informal
settlements in these areas. For example, in South
Africa many mining area dwellers live in slums and
poor environmental conditions such as poor air quality
and dirty water run offs everywhere in the village. The
economic deterioration in Zimbabwe has forced many
Zimbabweans into illegal gold and diamond mining
and consequently illegal trading of the minerals across
the countries. This illegal exploration of minerals has
led to destruction of roads, forests and water supply
infrastructure as well as farmlands [13].

The recent increase in gold mines’ closure in South
Africa has left many communities which depended
mostly on mining industry stranded. It is important to
note that some of the mines were not closed due to
depletion of the commodity, but also for other different
reasons which include minimal or no profit due to high
cost of production or for safety purposes. The
abandoned mines which are not back-filled or
protected otherwise attract illegal miners. The overall
result of this illegal exploration of the mineral resource
is conflicts and killings among the Africans. The
Democratic Republic of Congo experienced the
deadliest conflicts during the 1998 to 2003 period due
to illegal mining and trading of gold and columbite-
tantalite minerals. South Africa is currently
experiencing high and mostly fatal accidents and
crimes from the illegal miners (“Zamazamas” in local
language). About 10% of South African gold is
smuggled and sold out of the country, at a value of
about R7-billion per year. The miners form part of a
large syndicate group which runs the business as
though it were legitimate at a high profit [14].
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2. Conclusions

Mineral exploration and mining in Sub-Saharan Africa
has come a long way and for a long time, has brought
economic prosperities in countries such as Botswana
and South Africa. The mining industry has been one of
the major job creators in many African countries and
with the new discoveries which continue to be made of
mineral resources in countries such as Lesotho, there is
more hope for the much needed economic
developments in the region. However, there have not
been much benefits of this exploitation of natural
resources to many Africans due to high corruption in
many African states and poor governance systems. In
fact, more atrocities have been suffered in many of the
mineral-rich countries as compared to the benefits.
While the mining industry is still the most important
driver for economic developments it is important to
take proper measures to protect the environment
against the harmful waste from the mining activities.
Of utmost importance is the attention which needs to
be given to the illegal mining which leads to resources
of states being exported unlawfully and ending of lives
of citizens who are vulnerable because of their
financial challenges. It is upon the ruling governments
of states to pass strict laws to end crimes and for the
mitigation of adverse impacts of waste on the
environment and on health.
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