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Liquid Waste

- Liguid by state of matter, coming from the source or point of origin
as liquid or transhnmed as liquid .

- Common examples are rain water, drainage and cement tuck
wash water, waste water, chemicals and solvents.

Organic Waste

- 2oy twe of organic wase, tyically
sourced fomnature (Fruit & Veg).

- By nature, biodegradable, hence easily

Recyclables

Hazardous Wasté

- Waske harmmful to wellbeing and heatth, and urbag
envronment.

- Flammable, reactive, comosve and toxic waste ae

- Solid residue from houssholds or industial

common emmplﬁ pmces&sand SCrap.
- Fire extinguishers, batteries and thermometers are ;’es.li-ms' hiSW, fumiture, textiles and fod

also hazardous w aste types.

Source: Al-Salem, 2019.



Increase in levels of Zn, Ni, Fe, Mg, Ca, Cd,

Co-disposal of liquid waste, food and sludge results Emissions COD & BOD.

in contaminated leachate.
& Odors

Unsanitary landfilling leads to
methane gas release.

Loss of Landfill

Carbon print leachate

Increase in PH & Total Dissolved Solid
(TDS).

Land rehabilitation possibility of lost due to
loss of surrounding environment.

Sight
pollution

Heavy metal transfer to aquifers.

Associated environmental burdens of unsanitary landfilling and/or mismanaged plastics. Source: A-Salem et al. 2019.
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his is the price !!!

Courtesy: E. Aleissa, 2018, 15t Kuwait Waste Management Research Forum.
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most favoured option

A

PREVENTION

Ener gy Recovery (Quaternary)

MINIMISATION
Treatment methods related to the production cycle of polymers [1]. REUSE
RECYCLING

ENERGY RECOVERY

DISPOSAL

\J

least favoured option

* There are no proper assessment studies in Kuwait.

Classic waste management hierarchy

* PSW is accumulating in landfills and is typically exported.

. . . Property Catalysts Increasing temperature
* PSW is estimated to be generated at an alarming rate of 150-ktpa{2001)-

Density Down Down

Viscosity Down Down

RON Up Up

MON Up Up

Cetane number Up -

Pour point Down -

[1] Al-Salem et al., 2009. Waste Manage. [2] Al-Meshan & Mahros, 2001. Arabian J Sci & Eng. [3] Butler et al. 2011.
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‘Establishment of the Waste Management Research Unit (WMRU)’
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Results: Mass Balance & Product Yield
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. This pilot plant has higher heat and mass transfer and could provide

optimum conditions for pyrolysis of used plastic.

. The transport properties were improved by encroaching the respective

boundary layers by the presence of particulate matter.
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EMO097C: Investigating Biodegradable Bags Standards and Properties
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Kuwait Municipality

Under Kuwait’s Environmental Conditions

EMO65K: Development of biodegradable polyolefin based bags

standards for the state of Kuwait
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Determination of biodegradation rate of commercial
oxo-biodegradable polyethylene film products using ASTM D 5988
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Research article

Insights into the evaluation of the abiotic and biotic degradation rate of
commercial pro-oxidant filled polyethylene (PE) thin films

S.M. Al-Salem™", A. Al-Hazza'a", H.J. Karam”, M.H. Al-Wadi", A.T. Al-Dhafeeri‘, A.A. Al-Rowaih”

* Environment & Life Sciences Research Centre, Kuwait Institute for Scientific Research, P.O. Box: 24885, Safat, 13109, Kuwait
® Energy & Building Research Centre, Kuwait Institute for Scientific Research, P.0. Box: 24885, Safat, 13109, Kuwait
“ Water Research Centre, Kuwait Institute for Scie Research, P.O. Box: 24885, Safat, 13109, Kuwait
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Identification of Commercial Oxo-Biodegradable Plastics: Study
of UV Induced Degradation in an Effort to Combat Plastic Waste
Accumulation

Ana Antelava’ - Achilleas Constantinou'?* - Ali Bumajdad* - George Manos? - Raf Dewil® - S. M. Al-Salem®

© Springer Science+Business Media, LLC, part of Springer Nature 2020
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Review Article

Can plastic waste management be a novel
solution in combating the novel Coronavirus

(COVID-19)? A short research note

Sultan Majed Al-Salem'"”, Mohammed Sherif El-Eskandarani’
and Achilleas Constantinou234

The use of thermoplastics as substrates for antiviral (and
even antimicrobial) surfaces follows suit to past works on

the development of antimicrobial binding agents.

Preferred antiviral or antimicrobial agents incorporated
where 2,4,4'- trichloro-2'-hydroxy-diphenyl ether, 3-(4-
chlorophenyl)-1- (3,4-dichlorophenyl) urea, silver ions, and
salts and mixtures thereof. The recent COVID-19 outbreak
has also revived work on Chloroquine as a new antiviral
agent originating from quinine compound which is naturally

abundant in Cinchona trees.
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COVID-19 could be destroyed by ethanol (62-
71 percent), hydrogen peroxide (0.5 percent)

or sodium hypochlorite (0.1 percent) that
break the delicate envelope that surrounds the

tiny microbe. OUM Editorial 2020.

.“f

Nano-coat technology. Source: Global insights 2020.



In vitro Growth of Coronavirus & KISR
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Vero cells derived from

Microbiology the kidney of an African

Department,

Universidad de green monkey, the most
Burgos - Ubu extensively used cell lines
for virology studies

Campden BRI
(Science and
technology for the
food and drink
industry)

International
Centre for Genetic
Engineering and
Biotechnology,
Trieste Italy
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The third scenario applies the MRF, 1U, and pyrolysis technology through applying
low temperature pyrolysis (LTP) in processing HW.

The LTP station capital cost is estimated to be around 13 Million KD with 25
TPA of production capacity. Additionally, the total capital cost for this scenario
will be around 177 Million KD around 10 Million KD over the second scenario.
Likewise, this scenario generates revenues around 50 Million KD with NCF
around 17 Million in the first year which increases to reach around 42 Million
KD in the 20th year.

The economic indicators of this scenario are very promising with an IRR at
9%, NPV at around 85 Million (higher than the second scenario) and PBP at 10

Years.
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