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WASTE PLASTIC SCENARIO IN GHANA
 In many developing countries, including Ghana, disposal of
plastic waste through conventional methods of landfilling,
incineration and communal dumps are not able to effectively
deal with the increasing volumes of wastes generated daily.
 The wide-spread occurrence of haphazard littering results in
heavily polluted beaches, rivers, gutters and roadsides with
detrimental impact on human health, ecosystems, critical
urban infrastructure and therefore on productivity and the
economy.
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WASTE PLASTIC SCENARIO IN GHANA
Many people are not aware that plastic is not
biodegradable and it takes very long years to
degrade.
And so the populace has not appreciated the dangers
that plastic waste have on the environment, animals
and humans.

Due to these problems, plastic waste management has
become major concern in Ghana.
2/13/2019

6

WASTE PLASTIC DISPOSAL SCENE
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The Environmental Protection Agency (EPA) has
revealed that 17.69% of plastic waste materials
generated annually in the country finds its way into the
oceans, wreaking destruction on marine natural life.
Fishermen complain about harvesting more plastic
waste than fish.
Dead fish are sometimes found floating on rivers and
seas and these are believed to have died as a result of
consuming waste plastic.
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In some fishing communities, the entire shoreline are
covered with filth which include waste plastic.
Fishes that are brought out from the sea are kept at these
beaches which are full of plastic waste.
 There is low craving for purchasing the fish due the
unhygienic surrounding where the fishes are kept.
This is killing the business and livelihood of the
fishermen affected.(Newsghana.com.gh).
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About 85% of the solid waste dredged from choking
gutters in some environs are made up of sachet water
plastic and food wrappers.

This contribute to causes of the perennial flooding in
major cities in Ghana.
These poor and clogged drainage systems, create
breeding places for mosquitoes and flies, leading to the
outbreak of cholera, malaria and many other diseases.
and pungent smell is very common around some of
these drains.
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 There are documented cases of cholera outbreaks in some
major cities of Ghana with some deaths recorded which
were reported to be caused by poor management of plastic
waste.
 In 2015 more than 10 people lost their lives when the capital
city Accra was flooded as a result heavy downpour. The
flooding was believed to be caused by choked gutters and
clogged drains due to accumulated waste plastic dumped
or blown in into them.
 Some other cities in Ghana, i.e Kumasi in 2018 had reported
cases of flooding in some areas during very short but heavy
rainfall and as a result of clogging of drains with plastic
waste, the flood waters could not flow freely through. Thus
resulting in disasters where lives were lost.
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Despite clogging drains and polluting beaches, only 2%
of the plastic waste ever gets recycled.
At the turn of the century, it was reported that there
were about 40 plastic manufacturing companies
producing about 26,000 metric tons of assorted plastic
products in Ghana.

There are also over 10,000 metric tons of finished plastic
products imported annually. (OwusuSekyere, Kanton,
Abdul Kadri, 2013).
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 The waste management department of the Kumasi Metropolitan
Assembly (KMA, 2010) and other waste management bodies
indicate that about 16.5% of waste which is generated daily are
plastic related with polyethylene terephthalate (PET) bottles
forming about a third of it.
 The Accra Metropolitan Assembly (AMA, 2013), indicate that out
of the over 2,500 tons of waste generated daily, only 1,500,
representing 60%, is collected and sent to land fill sites.
 The remaining 40%, of which the majority is plastic, are left
uncollected, causing various health problems in the municipality
and the country as a whole.
2/13/2019

15

Zoomlion, a waste management company in Ghana in
collaboration with the Accra Compost & Recycling Plant
(ACARP) agreed to export PET bottles for recycling in
April 2013.
The collected waste are initially carted to refuse dumps,
forming heaps in the long term without proper recycling,
thereby posing an immense challenge to environmental
quality as they end up impeding storm drain channels.
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EFFORTS MADE BY GOVERMENTS AND OTHER INSTITUTIONS
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 There was a decision to ban light plastic materials with less than
20 microns (one millionth of a meter in terms of density) from
November, 2015 in Ghana by the Ministry of Environment, Science,
Technology and Innovation (MESTI) as part of steps being taken to
enforce laws governing the production and use of plastics in
Ghana.
 Again recent meetings of Stakeholders in the manufacturing
Industry have called for a ban on light plastic materials that are
between 20-30 microns as these have been reported to cause
more harm.
 But the ban has not been implemented.
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UNDP has also organized various activities since
aimed at establishment of a Multi-Stakeholder Waste
Resource Platform to promoting waste recovery
including plastic in Ghana.
Plastic Punch, an NGO started raising awareness
about dangers of plastic on the environment, wildlife
and humans and provides innovative and income
generating waste management solutions to be
replicated in other countries
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INTERVENTIONS
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 A coalition of private enterprises, the Ghana Recycling
Initiative of Private Enterprises (GRIPE) from Ghana
Association of Industries (AGI) in collaboration with EAP
Consult Ltd and CSIR-BRRI is piloting innovative technologies
that recycle post-consumer plastics into valuable products
which are already in high demand in Ghana and other
countries in the sub region.
 The technologies which are simple, readily available in
Ghana and require low capital start-up, low-skilled labour,
most of the equipment can be manufactured locally with the
resulting products having a ready market domestically and
regionally.
2/13/2019

INTERVENTIONS BY CSIR -BRRI
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MANDATE: To undertake research into all aspect of
building and road planning design, construction and
maintenance with a view to assisting the construction
industry to be more efficient, safe and economical
To develop local construction materials for increased
utilization in construction
The Institute has been conducting research activities
into the use of waste materials and for the purposes of
this presentation, waste plastic in construction of roads
and buildings
2/13/2019

RESEARCH AND DEVELOPMENT ACTIVITIES WITH
WASTE PLASTICS
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Various studies have been conducted/being
conducted on waste plastics use in construction and
these include:

Waste plastic as modification of bitumen for road
construction.
Waste plastic as modification of aggregates for road
construction.
Waste plastic bottles as materials for walling.
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Waste plastic for partial replacement of fine
aggregates for mortar formulations.
Waste plastic materials as partial replacement of
course aggregates for concrete.
Waste plastic materials as partial replacement of
fine aggregates for cement blocks.
Shredded Waste Plastic tyre rubber for
mechanical stabilization of marginal lateritic soils
for low volume roads.
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RESEARCH FINDINGS
22

Findings discussed here include:
Modification of mortar with waste plastic i.e.
PET and HDPE.
Modification of concrete with waste plastics
i.e PET and HDPE.
Modification of mortar blocks using waste
plastics.
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MODIFICATION OF MORTAR USING WASTE PLASTIC23
RESULTS
The samples were
produced and tested in
accordance with the
ASTM standards.
The average size of the
materials were below
1mm and this falls within
the acceptable range as
per the ASTMC136
standard
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WATER ABSORPTION
Water absorption for most replacements using
waste HDPE were found to be lower than the
control.
Mortar modified with waste PET was found to
generally absorb more than mortar modified
with waste HDPE but water absorption for both
waste plastic types at all replacements were
less than the maxi
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COMPRESSIVE STRENGTH
25
A GRAPH OF COMPRESIVE STRENGTH ON MORTAR AFTER 28 DAYS IN WATER
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COMPRESSIVE STRENGTH
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Compressive strength at 28 days for PET outperformed
that of HDPE at all percentage replacements.
Optimum strength was achieved at 1% replacement for
PET and 3 % replacement for HDPE which fall within the
minimum standard.
However mean compressive strength of PET at 3%
replacement is higher than that of HDPE at the same
percentage replacement.
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Based on the results obtained in this study
replacement should not exceed 3% by weight of
both PET and HDPE for mortar formulations.
 Waste PET and HDPE can therefore be used at
most 3% percentage replacement for mortar
respectively without compromising the
compressive strength of the resulting mortar
formulations for construction purposes.
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MODIFICATION OF CONCRETE - RESULTS
SLUMP TEST & WATER ABSORPTION
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• Water absorption increased linearly as waste plastic content
increased.
• This is a sign of high porosity and could consequently affect strength
and durability.
• Slump increased with increasing plastic waste content. Generally
PET obtained lower slumps than HDPE.
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MODIFICATION OF CONCRETE-RESULTS
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 Concrete containing 1%, 2% and 3% plastic waste (HDPE and PET)
passed the 7 days minimum strength requirement of 13.5 MPa for C20
concrete.
 PET performed better than HDPE at 28 days.

 Optimum percentage replacement for both PET and HDPE was found
to be 3% which all fall within the C20 concrete grade.
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FLEXURAL STRENGTH
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 Marginal changes in strength as percentage replacement increased.
 Results obtained for 2%, 3% and 4% replacements of coarse aggregate were almost the
same for both waste PET and HDPE.
 This gives an indication that the extent to which the control as well as all the % replacements
can resist breakage when bent is almost the same.
 The plastic waste therefore did not significantly impact the flexural strength.
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SANDCRETE BLOCK
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MEAN COMPRESSIVE STRENGTH OF PLASTIC WASTE SANDCRETE BLOCKS
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WASTE PLASTIC REPLACEMENT

 At 2% replacement, HDPE and PET improved compressive strength by about
36% and 27% respectively.
 3% replacement on the other hand saw a reduction in strength as compared
to 2% but still performed better than the control.
 The increase in strength could be attributed to the fine waste plastic particles
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(<1mm) which decreased porosity and improved the density of the blocks.

FIELD OBSERVATION OF PLASTIC WASTE WALL
32

2/13/2019

PLASTIC BOTTLES AS WALLING MATERIAL
33
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WAY FORWARD
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Results obtained so far suggest that waste plastic
in construction leads to the following benefits,

Recovering of valuable resources
creating jobs,

preserving virgin materials and the natural
environment where they are harvested,
Result can be used raise awareness across
society
greatly contribute to a clean and sustainable
Ghana.
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WAY FORWARD
Benefits
Enhanced Road Performance
Longer lasting + More Durable + Lower Cost over Lifespan
IMPROVES: thermal cracking, stripping, rutting resistance,
temperature susceptibility, fatigue damage, and – ultimately – the life

span of the material in extreme weather and traffic conditions.
Job Creation & Sustainable Development
 Creating economic incentives for plastics recovery & recycling
 Reducing climate changing gasses & preserving fossil resources
Making Ghana the Cleanest African Nation by 2021
As promised by our President Nana Akuffo Addo
Supporting MESTI's Plastics Management Policy
 Use the challenge of waste plastics management as a vehicle for
sustainable development
 In line with SDG goals, numbers; 3 6 7 9 and 13
WASTE PLASTIC MODIFIED CONCRETE AND PAVEMENT
BLOCK
 Can be used for the production of lightweight concrete
 Cost savings for raw materials
 Minimizes the quantity of plastics in landfills and water bodies
 Creation of decorative and attractive landscaping products 2/13/2019
 Conservation of energy
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WAY FORWARD
 A five seater toilet facility will be constructed in a
community school where currently there are only 4
seater toilet facility serving 450 school children and their
teachers
 Collaborations are underway with some communities to
put up toilet facilities using waste plastic modified
mortar, blocks and concrete.
 Collaborations are underway with some communities to
construct roads using waste modified aggregates
2/13/2019
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 Experimentation on Stabilization of lateritic soil with
waste tyre rubber for low volume road continues.
 Using whole plastic bottles with various soils at various
moisture levels as walling materials is also in progress.
 More funding are being sought for further studies on
waste plastic use in construction.

 We seek to collaborate with relevant institutions and
researchers in further experimental and field pilot
studies for submission of joint proposals for grants and
exchange programs.
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THANK YOU ALL FOR YOUR
ATTENTION
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