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"2035كويت"منظورمنللدولةالاهميةوالتعريفات▪

العالم/الكويتدولةفيالصلبةللنفايةوالبياناتالاحصاءاتأهم▪

!!فعلاالكلمةمعنىنعيهل...الدائريالاقتصاد▪

والطاقةالوقودإنتاجفيالمطورةالتقنيات▪

الكويتفيبالبلاستيكالخاصةوالتطويرالبحثمشاريعنتائجأهمعنلمحة▪

للمشروعالاقتصاديوالتنمويالعائد▪

والاستنتاجاتالخلاصة▪
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Source: Al-Salem, 2019.
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Co-disposal of liquid waste, food and sludge results

in contaminated leachate.

Increase in PH & Total Dissolved Solid

(TDS).

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

COD & BOD.

Unsanitary landfilling leads to

methane gas release.

Land rehabilitation possibility of lost due to

loss of surrounding environment.

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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والاقتصاديالجغرافيالدولةموقع

العالممستوىعلىنوعهمنفريدحياةبنمطالكويتدولةتتميز

120القوميالناتج B US$ (2017)

4.13السكانعدد M Residents

للبلادالقوميبالناتج(عادة)النفاياتإنتاجيرتبط

أصنافأربععلىالصلبةالنفاياتحالياالدولةتصنف

%18القرابةالصلبةالبلاستيكيةالنفاياتو%46القرابةتشكلالعضويةالنفايات
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This is the price !!!

Courtesy: E. Aleissa, 2018, 1st Kuwait Waste Management Research Forum.



الاقتصاد الدائري
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Image source: Icelog - Global product information management and syndication

يهدف إلى

(الريعيمعالمتلازم)الخطيالاقتصادمن(تدريجيا)الانتفاء

نفاية(صفر)معدلتحقيقإلىيطمح

أصيلاقتصاديومردودبيئيةاستدامةيحققبذلك

الناميةالبلدانفيالطاقةلسلةتنوعيحقق

لبيئيةاوالانبعاثالتكاليفعلىسيقضيالمصنعين،إلىبالنسبة

القيمةرخيصلقيماستغلالحيثمنالضارة
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خطوات وأ هداف تقاس: الاقتصاد الدائري

.بأخرىأوبطريقةالثمانيناتنهايةمنذبالتطبيقبدأالأوروبيالاتحاد

.آنيبشكلالطاقةومصادرالتقنيةالعمالة،فييكونوالتطويرالاستثمار

Robiana et al. 2020.

فايةللنتراكمعنهينجممستدامغيراقتصاد:الخطيالاقتصاد

.الاقتصاديةوالعوائدالاستدامةيحقق:الدائريالاقتصاد

d’Ambrières 2019



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

• There are no proper assessment studies in Kuwait.

• PSW is accumulating in landfills and is typically exported.

• PSW is estimated to be generated at an alarming rate of 150 ktpa (2001).

• Focus on secondary & tertiary methods.

• What we lack in Kuwait !!

[1] Al-Salem et al., 2009. Waste Manage. [2] Al-Meshan & Mahros, 2001. Arabian J Sci & Eng. [3] Butler et al. 2011. 

Classic waste management hierarchy 



تقنيات مطورة 
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P-KISR-06-11: Establishing Waste Management Research Unit (WMRU)



Obtaining What ?!

Project P-KISR-06-11

‘Establishment of the Waste Management Research Unit (WMRU)’



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.

P-KISR-06-11: Establishing Waste Management Research Unit (WMRU)
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DI Water 50 ml

Ba(OH)2  100 ml 

Air tight

EM097C: Investigating Biodegradable Bags Standards and Properties

Under Kuwait’s Environmental Conditions

2x2 cm2

200 g

EM065K: Development of biodegradable polyolefin based bags

standards for the state of Kuwait

Schematic degressive abiotic

reaction of polymeric material

(P) combined with metal based

prodegradant (MB-PD) under

heat (Δ), light (hv) or oxygen

(O2). Adapted from Koutny et

al. (2006). Note to reader: R;

Radical, PD; Prodegradant



Biodegradation Extent (%) as a Function of Test Time

(Days) for Virgin and Waste Plastics Studied in This Work

Showing the Positive Control Material (Starch), PCL and

TPS for Comparative Assessment



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.

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.

Nano-coat technology. Source: Global insights 2020.



Microbiology 
Department, 

Universidad de 
Burgos - Ubu
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technology for the 
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Engineering and 
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Trieste Italy

In vitro Growth of Coronavirus

Class III Biosafety Lab 

Vero cells derived from 

the kidney of an African 

green monkey, the most 

extensively used cell lines 

for virology studies



EM103C: Solar Powered Fast Pyrolysis For Producing Bio-Oils From Municipal 

Solid Waste In The State Of Kuwait
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Fish Species Microplastic size (mm)

Acanthopagrus latus/Sparidae 1.57

Eleutheronemaa tetradactylum/Polynemidae 0.96

Lutjanus quinquelineatus 0.96



The third scenario applies the MRF, IU, 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.

اقتصاديات الحجم لدولة الكويت
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