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Evaluating production

Some bacteria can convert metal sulfides to metal sulfates, which is a technique
used for recovering mainly copper. However, the costs are still quite high and
do not compare with smelting processes yet. So, although there may be some
environmental advantages, the process will also need to have economic
advantages too before it is used on a large scale in remote arcas.

However, bioleaching could be used for cleaning up toxic metals from old
industrial sites that have been contaminated so that new building sites can be
claimed back from “brown sites’, instead of using green fields. This would help
the sustainability cycle.
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KEY SKILLS

‘You will need to know how to

read data tables that will not

always give a clear indication

of the best method of metal
extraction to use.
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Alternative methods of metal extraction

KEY WORDS
Learning objectives: i
o describe the process of phytomining bioleaching
hyperaccumulators

o describe the process of bioleaching pr .
« evaluate alternative biological methods of metal extraction.

Traditional mining means digging out huge chunks of rock and transporting it around. A new way of extracting
some metals from these ores is to use bacteria. Is this feasible? What if we could clean our discarded sites of the

toxic metals left behind? What if we could use plants to do this as well?

Figure 10.13 Traditional forms of mining need huge movements of rock.
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Phytomining

‘The Earth’s resources of metal ores are limited. Copper ores are becoming scarce and the price of this valuable metal
s rising sharply. Copper’s electrical conductivity s high, so we use a lot of it for wiring and also in alloys. We do
recycle it but we can also extract smaller amounts using other methods.

‘The new ways of extracting copper from low-grade ores include phytomining and bioleaching. These methods
avoid the traditional mining methods of digging, moving and disposing of large amounts of rock.

Phytomining uses plants to absorb metal compounds. The plants are harvested and then burned to produce ash that
contains the metal compounds. Plants will naturally absorb compounds from the soil through their root system. We
need some of these chemicals for our good health. There are certain metals that plants will absorb that are poisonous
to them and they will die. But there are other plants that will collect these metals in their leaves.

Figure 10.14 Some special plants can be used in phytomining.
These plants are called hyperaccumulators. They concentrate the toxic metals in their tissue.

Nickel is very difficult to extract. We use it a lot, in stainless steel, alloys for coins and in batteries. However, it can
be absorbed and stored by a particular hyperaccumulator.

If a hyperaccumulator could be planted in soil that had nickel in it and grown so that the metal was absorbed, then it
could be harvested and the metal extracted from its leaves.

Figure 10.15 Copper compounds extracted by bioleaching can be purified by electrolysis.
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Bioleaching

Bioleaching uses bacteria to produce leachate solutions that contain metal

compounds. These can then be processed to obtain the metal. For example, DID YOU KNOW?

copper compounds in leachate solution can be used to obtain pure copper by :

two methods: Metals such as iron and

copper that have been mined

since ancient times leached

o electrolysis. into the river in Spain that
became known as Rio Tinto.

o displacement using scrap iron

Bioleaching is a cleaner process than the traditional leaching that uses cyanide.

Fioure 10.16 The Rio Tinto river




