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Another waste product that has limited use is incineration ash. Domestic and industrial
wastes that cannot be recycled are usually burnt at the municipal incineration plants.
This has become a preferred method of disposal in most advanced countries, because
incineration reduces about 70 - 90% of the original volume of waste. However, the
incineration ash that remains after burning creates a different disposal problem.

Incineration of wastes destroys the organic matters, but leaves the inorganic materials
relatively untouched. These inorganic materials include metals in fine particle form or
ash collected at the bottom of the incinerator and suspended as dust in the
incinerator's heat convection flume. Ash particles have a large surface area to mass
ratio and cannot be disposed of indiscriminately, for example in a landfill, because the
large surface area has affinity to interact with water readily and leach out, causing
contamination of the environment and/or ecological food chain.
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Preferably, the slurry/mixture comprises 0-90% clay (less than 2pm), 0-90%
incineration ash and/or industrial waste products (measured as weights, oven dried at
105°C) and 10-90% water.

Preferably, the method of treatment includes the step of applying a voltage to the one

or more pairs of cathode and anode.

Preferably, the method of treatment includes attracting at least heavy metal
components contained in the slurry to cathodes and occasionally to anodes for
subsequent removal so that the toxic level of heavy metal components after treatment

is reduced to internationally accepted concentration levels.
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DETAILED DESCRIPTION

Fig. 1 shows a flowchart of typical pretreatment process illustrating samples of
incineration ash and/or industrial waste products and soft clay being collected and
prepared for analysis to determine their pertinent characteristics. The incineration ash
and/or industrial waste products is subjected to these pretreatment steps enabling
creation of uniform and representative samples for the determination of their chemical

compositions.

Step S10 involves drying a sample of incineration ash and/or industrial waste products
in an oven at 105°C. After drying and cooling, the samples are separated by a 20-mm
size sieve in step S20. The materials that are finer than 20 mm are sent directly to.a .
grinder in step S40. The materials that are larger than 20 mm, such as metal, unburnt
and non-incinerable materials, are sieved out and mechanically separated in step S22.
These materials are then collected, weighed and the characteristics recorded in step
S24, before the materials are sent for crushing, for example in a jaw crusher, in step
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Similarly, samples of soft clay are characterised to determine relevant physical

properties. For example, some of the characteristics, such as the shear and
compressive strengths, water contents, grain sizes, porosity, pH, and chemical
contents, are determined and recorded.

Fig. 2 illustrates a method of remediating a mixture of pulverized incineration ash
and/or industrial waste products and soft clay from step S80 in Fig. 1, and this involves
a series of further steps. Step S110 involves collecting and delivering the incineration
ash and/or industrial waste products and soft clay to a laboratory for treatment. Step
8120 involves mechanical mixing of the incineration ash and/or industrial waste
products and soft clay, if necessary, in a container. In Step $130, an amount of water
to be added, if necessary, to the mixture of incineration ash and/or industrial waste
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treated in step S150 before the sample is released for use in step $180.

By mixing incineration ash and/or industrial waste products with soft clay, the physical
properties of both materials will improve and may become a useful construction
material. By removing the toxic heavy metals through this electrokinetic remediation
process, the treated clay becomes safe for use, for example in backfills, reclaimed

land or landfills.

Fig. 3 illustrates a method of electrokinetic remediation. Portions of incineration ash
and/or industrial waste products and soft clay are mixed with water, if necessary, to
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electricity supply is limited, the voltage across the electrodes may be lower than that
determined from the current-voltage characteristic of the power supply.

During this electro-kinetic treatment, positive ions (or cations) 12 in the slurry are
attracted by the electric field to the cathodes 10. These positive ions 12 include the
heavy metal ions, for example, Pb?, Cr®*, Ni**, Cd*" or the like, that render the
incineration ash and/or industrial waste products toxic. These metal ions are reduced
to their metals and are either accumulated or electroplated mainly around the cathode.
If the slurry is predominantly acidic, hydrogen ions are attracted to the cathode and
electrolysed to hydrogen gas.
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developed upon application of an electric field across a soil mass.

In sfreaming potential, water - under a hydraulic head difference - is caused to flow
through a soil. Double Iayér charges in the clay within the soil are displaced in the
direction of flow. The result is development of an electirical potential difference called
"streaming potential" proportional to the hydraulic flow rate between opposite ends of
the mass. Usefulness of this technique is inhibited by the fact that flow of water
through clay is slow, and the potential developed, therefore, is low. However, if
incineration ash comprises charged particles, and is relatively pervious, flow of water
through ash/clay mixture can generate low voltages.
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Not all the above phenomena have been purposefully utilised for harnessing their
fullest potential. As nature nurtures electric charges, all these phenomena are
operational in many natural processes in living and non-living things at varying levels
of efficiencies.

In this electrokinetic process particularly with incineration ash remediation, more than
one phenomenon may occur at any given time. Attraction of heavy metals to the
electrodes is the most desirable outcome of these processes.
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3. A method of ftreating incineration ash and/or industrial waste products
comprising the steps:
e mixing portions of incineration ash and/or industrial waste products and water
to yield a slurry;
¢ inserting one or more pairs of cathodes and anodes into the slurry; and
o establishing current flow between the one or more pairs of cathodes and
anodes for a predetermined period of time.

4, The method according to claim 3, wherein at least heavy metal components
contained in the slurry are attracted to the one or more pairs of cathodes and anodes
for removal so that the toxic levels of the heavy metal components in the slurry after
treatment are reduced to predetermined and internationally accepted concentration

levels.

5. The method according to any one of the preceding claims, further comprising
mixing the mixture with clay.
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11. The method according to any one of the preceding claims, wherein the slurry
has a bulk density between about 1000 and about 1800 kg/m?.

12.  The method according to any one of claims 5 to 11, wherein the slurry
comprises a mixture in the proportions of 0-90% clay, 1-90% ash and 10-90% water.

13. The method according to any one of the preceding claims, wherein the clay
before treatment has a shear strength of substantially 20 kPa or less.

14.  The method according to any one of the preceding claims, wherein the slurry
after treatment is cured to yield a material with compressive strength of up to about
300 kPa.

15. The method according to any one of the preceding claims, wherein the toxic
levels of the treated slurry is within the guidelines of internationally accepted

concentration levels.
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