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Disclaimer:

The 3rd Webinar was held as a part of the ODA (Official Development Assistance) technical
between Palestine (MoMhistry of Local Government, Palestine) and Japiap&dl @#&ernatior
Cooperation Agency) with the aim of promoting information exchange in the field of solid w
in Palestine.
The Proceedings of the 3rd Webinar contains the lectures presented at the 3rd Webinar an
content of the lecture was made at the responsibility of each author and does not express
of theMoL&ICAProject, MoL@,JICA. Each lecture materials suapdyposted as it was created u
the responsibility of each author. Abswactsimmarized by the Editor of the Procbadetysn th
presentation3he copyright of each lecture material belongs to eadirearghtentlof each lectu
tentative in nature and may change with future developments, so if a reader wants to ci
presentatioit is recommendi@dobtain the consent of relevant author.
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1. Date, Time and Venue

Sundayl18th April 202X Time in Palestine)
10:0@m tdl2:25pm

Web Meetingg§em (Microsoft Teams)
Meeting Moderator: Bvighammad Barghouthi

=A =4 -4 =4

2. Attendees

List of attendees including organizations and individuals is presem#é&d in Annex

3. Proceeding of Webinar Agenda

The webinagendataredby welcoming spegblen sevepower poipresentations were presesedastly, an
open discussion was held by attendees. Se&2Nondte full Webinar Agenda.

3.1. Welcoming and Objective of Webinar

Mr. Sdimarof Project Manager of the MOCE Projestarted th@rdwebinar by welcoming attendees and describing
the importance of this webinar series for the describing current situation of the plastic recycling activities and def
works in such fieldr. Seiman indicated about many studies which presented percentages of plastic waste quanti
general, but there is a lack of information about the percentages of different plastic categories that have been us
development areas (aguiaule , commer ci al, industrial é) thus, it i
feasible and appropriate treatment methods.

Eng.Mohammad Barghoinitioduced the involved attendees of webinar who's represented various governme
omganizations as MOLG, EQA, MoNE, PSI ... etc. and private sector from both West Bank and Gaza. He men
two previous webinars for composting were held and emphasized about the importance of such webinar to spot
waste recycling atiigin Palestine

3.2. Presentations

Set of PPTs were presented during this webiitlar speaker arsimmary of each presentation as following;
1st Presentation Title: Legal Framework for Reducing Waste

SpeakerMr. Murad-Madani / Legal Adviser
OrganizationEnvironmental Quality Authority

Abstract The presentation shows tinergkonditions formulafedsolid wasteeductionwvithinthe Palestinian
legislatimand laws. Several Palestinian laws and agreements are presented insthiae riedjardisgsade|
agreemerfor dangerous waste transportation and moving across thErarolensental Law Num.8, 1999; Law
num.20 for Public Health, 2004; Law num.1 for LGU's, 1997; ByglaMedioall@aste, 2012; Bylaw num.9 for SWM,
20D and Bylaw for hazardous wastes management, 2021. The presentation included taldetkstatbgatimsal w

and types of wastes generated per each category. brief introduction for international regulasorgdieseorganizing
plasticsleveloped hynited Nations Environment Progidfomevideo Programidis guideline helps regulators

and decision makers for developing options to reduce plastic pollution. Summary of related articles in Palest
regarding waste reduction;

1 Atticle 8, Environmental Law, @9ncouraging waste reduction and using 3Rs approaches.
1 Article 5, Medical Wafglaw, 2012The institutions should apply waste separation and follow waste reducti
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3Rs activities. Also, reducing the quantity of hamst#suas reducing using mercury tools, PVC material
reduction and using recyclables materials.

1 Article 3 and 27, Solid Waste ManageByaw, 2019The responsible institutions should establish polices,
strategies, programs and plans for waste seduoctipromote the reuse, recycle and treatment of wastes.
Developing guides for wastes generation sources for the purpose of waste reduction within the national
The ministry should follow up with concerned institutions to consider redEciogureastes waste
reduction using 3Rs. The recycling, composting and energy projects should get environmental approval.

9 Article 3, 13 and 14, Hazardous V\E&agtev, 2021Establish national platiforardous Wasteanagement
includeglefining recovetygatment and disposal activities. Promote using the safe technology for reduc
hazardousastegeneration. The generation source should follow reducing hazardous waste methods as
cleaned technology which generate less wasteshasmiyluramaterial for environment and public health,
reducing generation thebiodegradable wastes. fHzardousastegenerators canilize8Rs approaches
for wastes reduction or other approaches can redaciagl tumaste

The speaker reported ¢hatentegulatgris onlyorencouraging the waste redwlida there is naiet actual laws
or enforcementapplyactivities feeduction of the waste

PPTs slides:
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2nd Presentation Titl€ypes of plastic waste / recycling activities

SpeakerEng. Bilal Aburrob
OrganizationPalestinian Standards and Specifications Institution

AbstraciThe presentatistarts wittnap explains the different effects of the different pollutants, om iaetieattr

the effects on water resoulgterentralysidor plastic waste percentage carried Wastaoank and Gaza, the
waste type plaspercentage were as folloh#ng YatAl MinyaF (201712 %atZahrat Atinjan LE2017)26.4 %

Jericho LR2018) antl3.9%at Gaza Stri2012) There are sevdagiics categories in Palestine is usually céassified
Polyethylene (PETH)gh Density Polyethlyene (HPBEYinyl Chloride (P\N@w Density Polyethylene (LDPE)
Polypropylene (PPplystirene (RS)thers (category Examples of different recycled products from each plastic
category were illustrated. A schematic dimghenoverview processastips recyclirgalso presented.

PPT slides:

1 2

alestine
Standards
Institution

TYPES OF PLASTICS WASTE /R
ACTIVITIES

Plastics Reqvch%g Overviei

s
S o b TS ,
i D .

Gaza Strip g Pickup Process
(2012)
WHAT HAPPENS

46.0 % 45.9% 56.6% ﬁ 7 TO PLASTIC

18.3 % 12 % 26.4 % 13.9% THAT IS RECYCLED

Analysis in all Waste before landfills 2017-2018
West bank and Gaza ii

Jericho LF
(2018)

Paper/ 10.9% 14 % 11.1 % 7.6%
Carboard

e AR fe
Glass 23% 1.5% 13% 1.96 % [ d <:: fm e
e (RRZ 2% 49% 227% E3 | -~

20.7% 15.5% 10.6 % 17.67 % e i oo aaatee v S ekt
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Py
Plastic

There are 7
categories in which plastic waste is usually classified:
1- Polyethylene (PETE 1)
2- High Density Polycthlyene (HDPE 2)
3- Polyvinyl Chloride (PVC 3)

4- Low Density Polycthylenc (LDPE 4)

The Main

*%% jt can contain contaminants

** the mixed categories of plastics
recycled lose their quality (in terms of

t ;;ength and ﬂeXibilitY)

I1- Polyethylene (P

The PETE or PET can be recycled to the following products
- carpet

- furniture

- fiber for

winter garments.

10

2- High Density Polyeti I
Recycled HDPE can be r ecycled to th
products
- pens
- plastic lumber
- plastic feneing
- picnic tables and bottles

2- High Density 1%/ ,

Lo

HDPE

high-density
polyethylene

milk jugs.
cleaning
agents,
laundry
detergents,
Dlcaching
agents,
shampoo
boles.
weashing amd
shower soaps

11

12
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3- Polyvinyl C.

The pvC is Seldom r d,
reeycle PYC into:
- pancling

- roadsidc gutters

3- Polyvin %

=D

13

4- Low Density Polyethyle

The LDPE can be recycled to the following produ
- garbage cans
- paneling

- furnitore

15

16

3- Polyprop, en :

The PP When recycled, it’s turned into heay
items

- pallets

- ice scrapers

- rakes

5- Polyprop!éir

Z=
(g =

'

as weell as

BErviency o vl
el
cars

17
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The PS When recycled into various items
including:
- insulation

- license plate framing

- school supplies

Ppolystyrenc

hard
packing.
refrigerator
trays, cosmetic

19

7- 0

these plastics contain the toxic chemical
bisphenol A or BPA,

Not only arc they dangerous, but these types of
plastics are also extremely hard to recycle as
they don’t break down casily.

1en recycling plants do accept it, Plastic 7 is
ceyeled into plastic lumber and
d

21

Thank Y

For more Information Pleasc Contacet:
Eng. Belal Abo Al-Rob
Phone: +970 (2) 298-4144
Fax: +970 (2) 296-4433
Www.psi.pna.ps
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JdPresentation Title: Plastic recycling experiempeoduce plastic filaments for use in 3D printing machine
SpeakerMariana Musallam & Huda Obaid
OrganizationMaster Degree StudeBiszeit University

Abstract: The initiative cdfledtic Recycling Kingd®RKwhich aims to produdilagnentfromplastic wasteas

raw material for 3D print€mnsidering the fadilaments anlyimportedso through this initiative the researchers
success to ke onlyocallyproducers for the filamémts recycled materials. The researchets aarrigny
experimentsrodeing, developeddiness plamand surveys. The researchers reported that according to analysis, tf
final product qualitynisch better than the importedibeefuture plan is to expand this initiative to be more reachable
in the local market along with updating business and financial plans.

PPT slides:
1 2
0l
y ) ) Team members y
Plastic Recycling Kingdom
* Mariana Musallam
* Huda Obaid
r 1 * Dr. Hani Shtaya
= Eng. Thaer Assi
In cooperation with Innovation and Entrepreneurship Unit - Birzeit University
Plastic
Recycling kingdom
3 4
| |
Project idea v Yy
’ Problem
» Protecting the environment from pollution by transforming the plastic products * Environment Pollution
into filaments to become a raw materials for 3D printers. : .
* Filaments are not manufacturedin house
= Get the product on demand- no need to import.
5 6
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Solution P Products/services v
Collecting cit * Plastic filaments
plastic ’ Clean & Dry . (Shredder)
products
7 8
@ Competition \ g %
Why PRK ?! P bl
o | S5
r-]
= There are no locally nor internationally competitors, since there is no one until = p §
now recycled the plastic products to produce filaments. However, commercial Printing g
filaments manufactured from polymers are exist. Palestine
‘Avallable uponrequest Availableall the time
= We can stand out by selling the product in cheap cost, deliver it on time, also > = Ploftic
we can do workshops to increase the users awareness regards recycling. %
c
o
= 100% Environmentally friendly: recycling all collected plastic without any kD) E
harmful manufacturing waste. Printing
Palestine
7 8
9 10
Market size % ; Q
Business Model .
3D printer market size worldwide from 2013-2021 B Hlastic
(in billion US Dollar) ) Selling the filaments
2013 2014 2015 2016 2017 2018 2019 2020 2021
L 10
11 12
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0 0
What we've done until now \j \i
astic Plastic
* Many experiments. Save Environment .. Méke Things REAL
¢ Business plan and BMC. " d
o Models of our product with different percentage. we one
o Survey and questionnaire
e Logo
o Slogan
13 14
0 ‘0
" \j Future plan \1
o iady s Lckalod Plaslic Pigiic
“\ ~‘] gy ;‘;\):l,‘z)?ﬂ CL“ t“‘“ ‘f\““ J‘L'i o ‘I’S“‘ f’l‘“;" i o More researches and experiments to get the required filaments.
g o s el ARSI e o S0 sy o Reach the market and plastic factories and companies that use plastic
-3 5 03 A b il products.
e gise 1‘”‘1 "‘:J"&” ”"]l’]‘i"]:‘*‘ e o Market research e
*-‘5-““)‘-1‘”‘_5 A S W g ) o Wide and update our business plan and BMC. ‘4\:"3‘
3 husalishleile Mol il oD o Financial plan. 9
e elay iy salall 3 )
PR - P R A
Sl sl pling 21K Gana i Ly
Tl gl Ul ) Lo il Ui
15 16
0 0
Photos from work \ Photos from work \

Plastic
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4hPresentation Title: Plastic waste treatment
SpeakerMr. Mohamed AlKharaz
OrganizationGreen Ideas Waste Recycling Company

Abstract Green Ideas Waste Recycling Com@apsivate company startddli6 by a couplehe company works

in waste recycling, includiigatiomnd separatiaf various plastic wasten Tulkam, Jenin and other northern
areas especially plastic containers, oil containers, wateddaniaged barredgd then entering recycling process

to grindingwash, package and prepacgcled raw materialssell therfor manufactured factories. dompany
consider the recyclaiesticsvastesHP, HDPELDPEPV(Q andprocessinidpough recycling line equipment. The main
product is recyclable plastibage containevigh different sizd4Q@Q, 36Q, 24Q). Furthermore, the company had
specitized workshop to manufacturenstsetontainers of different s{z&8@ and 240). The average production
rate for the treatment process ranged befsetmms per month, and with a maximum/peak capacity #0reach 50
ton/month. The company wakeartnership with Tulkarem JSC in many projects related to solid waste.

PPT slides:

1 2

g) piadl) J\SHY) 4S 4
Green |deas Company

(s A2
Labuad) S 2 s ety sl 5 1
31112016 2% “562557249" 3 i

The company in brief:

1. Itwas established and registered in the
Joint Stock Companies under the number
*562557249" on November 3, 2016.

. The company started showing its various
environmental activities.

~

w

. The company purchased and operated
compactor trucks to collect municipal waste
and service some underserved communities.

IS

. Ithas established a specialized workshop to

Green Ideas Company for Waste Recycling
o manufacture steel containers of different Al TR 2 lall a3l ,\a.’a\’s’ 5
k:l l:\\.il\]\ ):\j .ﬁl c‘ e n )\Sﬁ\]\ ‘\S ‘):l sizes and with competitive quality. _,.\;.‘[{

o

Trade was opened to sell plastic containers
of various sizes.

>

I R e ot v 5 T iy . Collection of various plastic waste,
Al e i it gl il s o 38 e e 30 5 ity 22016 plall Sy i ol A1) LIS 0y especialy plastic containers, oil containers,
RO plad lga g b g el Ll plall L&y p o) G Juniadl sl paals o U gy dla g i0le Lyins RSSO0 water tanks, damaged barrels, and a factory
has been established to crush, wash,
package and prepare to sell them.

3 4
yal) s il
Leiualy o @ sl manufacturing steel bins
PI’OdUCtS that Wé manufactu(e pecialized workshop to steel iners of different sizes and with competitive quality.

Luliasa o g ddlisa plaalidunall gl ptailda adia 3o

alasYl saaeka disen Ll Clyla
Metal garbage containers of multiple sizes
gy G e &y o
Manual waste collection cart
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plaallBaseia e Al iy s
Metal garbage containersof multiple sizes

We make garbage containers
from tin, 3 mm and 4 mm thick,
and according to international
measurements,

We manufacture 1100 liter and
240 liter garbage containers

We also manufacture garbage
containers of different sizes upon
customer request

szliall s e dalad g la
il g cale 4 34..4
dallall

s ““@Uuh&jaﬁ

;uuhu;MJ_L,_\eﬂmu
b e

Products provided by our company to various customers

and institutions
Sl 5 Gl il S 1210 5 i

Plastic garbage containers

S0 A gl

Plastic garbage containers
AL0 Sl el ls

Raw Material: High Density Polyethylene
Sizes: 1100, 360, 240 liters

Tires to fit every size

Various colors

There is a plastic drain valve at the bottom,
which is used for discharging the liquid,
reduces the transportation pressure and
makes it easier for the workers to transport
the container.

Besh Jo 5 Al sl sl
A YETI Y e syl
Lee a6 o ol 0 !
'“F-JU'

e e
'Wﬁw‘)ﬂ‘ﬁm thj u‘-ﬂ /‘-‘
Ju

o 52 aole] oy 1 31 5

Ve il sde) K0 pe ans s o(PP) 03 ys el Sl ity 1
10 BB A s D i
gt Al 2y g S
PP
= A e g1l 15 (HDPE) o s Jen g1y it e 2l gl 2
l 2 s i ¢ s gl sl o B ) G i)
HDPE Lol By il 2l s oy
Ul .ot el of S| (LDPE) 2 st G183 Lo 5y 3
. /4\' 2 Sl o B gl iy sl s o
i 3D Ll bl dgead il o
LDPE (79
Tas B T
N2 7 yas 4
’ 3 iy il
1 & s

9

10

o538 Jaxiiaal) AL ula
Grinding used plastic to recycle

We grind various types of plastics and prepare them as raw materials for various plastic industries
) Ll e lial o5 5L gy A o dilitap | gl (ka5
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Lot oy 1 G A0 o gl

Thank You

A

5hPresentation Title: Plastic recycling for nylon production, agricultural pipes and ngianufagturing
SpeakerMr. Khalil Ramlawi
OrganizationRamlawi Plastic Company / Gaza

AbstractAlRamlawi CompdnyPlastic Products Manufacturing and Reoyotiraf iSaza largest private companies
worksn the productionpdéstic nylon bags,stitaagriculturgdipes and plastic electrical tdthescompany had
Palestinian Quality MBE&M157) from the P®le company carry out collection, separation, recycling and productic
the reyclablplastidgtens asLDPEHDPEPPandPVC The compaimad ecyclingind manufacturiimgd includes

grinder, washing machines, drying magiginestioequipmeraind then entering the product manufacturing process.
The company faces a set of challenges due to curresticdhdit@ewa Stepch asthe company carries out all
previous operations manuallfadhidesised is locally manufactaed each machine is separate from the other due
to the difficulty iofporting a fully automatiycling lin® GazaThe average quantity plasi&tes receive®lb

tons/day (segregateahisegregateaind grind@dThe capacity of recycling line around 5 tons/day, but might be reduce
to 3 tons according to unstable electricity Sthationghly average of factory treatment capad@fisdisithonth

of plastic products. that used recycled materials and for both Nylon and Pipes, and also subjected to change ax
local market demand.

PPT slides:

48,40 Casyal
1986 Adu AS il Cawnils o
Gl ZL) B dawadiall 538 pUAE B Y1 AS 20 o
Wby o glildl) (ST delia g 41530 askil Al g
PSM 157 a8, dsishauddl) Gil i) Aadle e Alala o

LN ol ey Sy Ll ol (1550 ittt A lisa)
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6h Presentation Title: Plastic WaReduction Technologies
SpeakerEng. Ibrahim khoswan
OrganizationAN Najah National University / Sustainable Energy Technology

Abstract The presentation started to describe the recycling industry globally showing general facts of plastic re
several regions and countries s@aramnyapanSouth KorendMiddle eastheglobal recycling rate is estimated

to be a®9% Regading the European Polices for plastic waste r&tlisstom vision up to 2036ulllf reusable or

easily recycledhe presentation shows that statistics reveals that the food plastic produet®@oatabtiiers

to plasticpollutiorwithpercentage 8f..146. The plastic waste management scheme has been illustrated including 1
landfilling, mechanical recycling, biological recycling and thermo chemical recycling approaches with set of adva
disadvantages per each. Detailed ggeadsconventional mechanical recycling steps are presgnegaitams

cutting, cleaning sorting and extrusion pulverization. The speaker recommenteteadnseme actions to be
taken to address the plastic waste problem in &alespoebilitiesor gvernmerandcitizensis; developingw
policesconcerning the plastic to inguaductiqgrseparation, 3Rs agidposalAlso, it is recommended to apply
incentives for the private sector to invest in @oydangy out waste rédaprogramstilizinghe experience of

other countries.

PPT slides:
1 2
List of contents
Plastic Waste
Reduction *Objective
Technologies *Plastic and its types
*Global facts

AN Najah Nationa! University _
Ph.D. Program *Recycling industry globaly
Sustainable Energy Technology ¢
Suselrabie Eperpy Jechnokgy *European Union Vision
Aprie 5% 2021 * Plastics Major Contributors to Plastic Pollution?

*How Does Plastic Cause Air Pollution?
A, Seleh, AN Dwikat, I. khoswan, 1. kiriakos, R. lsmail, T. Jaradat , W Qutineh i
*Recycling Processes

*Our Responsibilities as a Government & citizens

) 1 w0 2

Obiect Plastics
JReview of Plastic Recycling techniques used in EU. + Synthetic organic forms of substances . produced by £) "on, &’4 LQ)
Review of the technologies of recycling advantages and disadvantages. solymetizition T ore M ||
JRecommend some actions to be taken to address the plastic waste problem in Palestine. S x

" Ave gh molecuiar mass. I

2 N N
WO bR
+ They might be molded or extruded into desired shapes. i T L
+ They can be divided to thermoplastics and thermosetting ™ £3|
polymers which is a polymer that is ireversibly hardened Other

by curing from a soft solid or viscous liquid prepolymer or resin

+ They can be repeatedly softened and melted by adding heat and

also can be hardened if cooled

_ i b
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Global facts

* Germany Plastic Recovery rate in 2014 is appx 100%:, generates 24.6% of EU plastic waste.

Also has 68 incineration plant, with capacity of 20 million tones4

* In 2018Tapan recycied an impressive 84 % of the plastic collected

about 9 %) Japan reaches this perce

+A6 billion tonnes of plastic waste had been produced By 2015.

*Scientists estimates that the production of plastic waste may reach 12 Billion tonnes by 2050

*Plastic recycling is not as much as paper and other waste Plastic Recycling: 30%,Plastic Landfilling: 31%,Plastic
incineration: 39%

*Incineration of plastic waste give rise globally to approximately 400 million tones of C02 a year.

Recycling Industry globally

World

Recycling

JSwedeni

12-16%. il about 8
percent o the global lasic production.

inpem o Mt e o e

7 8
What are the European Policies EU Vision e —
_———————
e
+2015: EU Started Action Plan for a circular —
=———u————W
economy' 1 L
o ——
+2017: U confrmed it woud focus on pastc —
 ——
productioﬂ. That Depends on 3R Stfategv: e ————————
e eee——
Reuse, Reduce and Recycling.2 L e ———————
e ——————
L —————
*Commitments: private sector, national and e
L
regional authorities, citizens. .
.,
e e e T
e
_---0—s-a0u

Figure 2 Percentage of plastic waste utilization to disposal

10

Major Contributors to Plastic Pollution?

IFood and Beverages -31.14%
IBottleand Container Caps - 15.5%
[Plastic bags - 11.18%

JStraws and Stirrers

Beverage Bottlesand Containers-7.27%

How Does Plastic Cause Air Pollution?

UThe Extraction of Plastic’s Raw Material: Oil sulfur dioxide, mercury compounds, and nitrogen
oxides .

IThe Impact of the Recycling Industry on Air Quality powder dust co2
Uincineration of Plastic Materials Sox Nox Co, Co2

UPlastics Ability to “Off-Gas”. CH, and C,H, during incubation

11

12
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Plastic Waste Management

[

‘
LndFillog  Mehmica Rty i Rcycig ‘Themmo Chemical Recycling

e [

Isolated/

2 Mp ‘Thel recycing Pyrolysis/
Segregated plastic plastc or Incineration Feed stock
| ! e
Primary prodct  Secondary prodict Heat energy
(Primary recycling) ~ (Secondary recyclng) (Quatemary recycling) Fuel and cheenical

(Tetiay reycing)

Recycling Processes

1. Conventional Mechanical Recycling : This process contains
cutting, cleaning, sorting, extrusion pulverization.

Easy way for recycling. + Need separation facilities.
+ lower quality products.
* could contain substances that are hazardous to human
health and might get into the food.

ical processes Inc

Waste Reduction Resulting product is black-grey so brilliant colored products

cannot be produced out of it

*  Recycled plastic often have an unpleasant smell. This
smell can be transferred to the product. Off gasing

Job opportuaities

PET bottles brought back for a deposit may be used again for ~ *  Requires a lot of energy and does not save much CO2

new food packaging

13
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2.Hydrothermal Processing Pyrolysis

Plastic is placed in a reactor in presence or without presence water, and is heated up to extremely high
temperatures 380-500 °C for up to 5 hours m the presence of high pressure and air to break down the
plastic and converts it into oil

New opportunities and jobs, Not economical feasible
New altemative of producingoil. ~ Not Envi I thoroughly viable
because of co2 emotions as a by
productand as a result of heating in
pyrolysis
Reductionof waste.

3.Chemical Processing:

Plastic waste is converted into hydrogen fuel by adding a light-absorbing photo

catalyst which is a material that absorbs sunlight and transforms it into chemical

energy in a process called photo-reforming. The mixture is to be left in an alkaline

solution which s exposed to sunlight, decomposing the mixture ito hydrogen gas

in the process 1.
waste reduction Economical feasibility
new jobs, hydrogen storage problems
new way for producing hydrogen

15
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4. Alkanes and Polymerization : To produce polymers by removing and adding bonds
between the carbon hydrogen atoms within the material allowed them to restructure the

polyethyleneintoa liquidoil fuel.

Alkenes can act as monomers because they are unsaturated:

1. Eth polymerise to form polyth
2. Prop polymerise to form polypropy

3. Chloroethene can polymerise to form PVC.

4. Tetrafluoroethene can polymerise to form PTFE or Teflon 1
waste reduction Economy and Environment
ways of production diesel and

polymers.

Conventional Mechanical Recycling

1. Receiving : At receiving area wastes are fed into a conveyer belt via a loader the waste moves into several
stages of separation for example wood paper cardboard are removed manually also the nylon bags and glass.

After that steel is removed via a drum magnet that removes the steel pieces from the stream see flow chart and

figures 9-15
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Figure 10 Wasteseguation o

2. Separation or Segregation of waste it consist of

several stages

A. Rolling Separator which is used for pullng the steel

pieces from the separation stream using Magnetic

Roll Separator or IMR 1s a device that uses the

Concurtent Tark for Wet Drum Magnetic Searator

to generate high-intensity magnetic

fields catching the ferrous material. These magnetic

fields enable the separation of weakly and para
magnetic minerals from non-metallic minerals. \

L

Figure 11 Bunting fd 12

19
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B. Eddy Current Separators

Ts used widely to recover or remove non-ferrous metals

from non-metallic materials.

Tt utilizes magnetic forces to physically repel non-ferrous

metals and enables a separation from non-conductive ™~

materials. ° °

C. Cleaning: Which means removing food or
contaminating materials from the containers and daring

them after cleaning from water residues.

+ Lube bottles and containers has a separate line for cleaning.

+ Drinking water bottles has a separate line Pet line
Figare 12 Ferus and ncaferrous metals 20d nosconductive material {
Master magnets 0, 2020) 13

3. Sizing or chipping: Sizing is cutting or shredding the plastic
waste to the size that the other machines like extruder can
accept. Shredders are used to cut the plastics after removing the

labels and residues the size of the cutting. Figure 7 y

Figure 13 Shredder Blade

21
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4.Segregation: Is to separate the likewise material that are
compatible with each other some plastics are compatible

and can be used with each other without affecting the final

‘product. Figure 8

Material Hopper

Vibratory Feeder

Cchute

Ly A
.
¢ 2=

Rojocts © Accepts

0 °
" n21) 14

PLASTIC GRANULES DROPPING ON TO SCREW THREAD

PLASTIC POWDER

5.Coloring: Mixing the plastics with col
in high speed mixers and making them
ready for extrusion.

6. Extrusion: Where plastic chips are T

MOTOR

heated and extruded in strings and then
granulated to be ready for fabrication in1
final product figure 9

Figure 15 Extrusion Process animation
7.Fabrication end product: The process that uses the material

from the previous process and transfer it into the final product.

Figure 10

23
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8. PET waste polycondensation process

Liquid State polycondesation transforms PET waste and PET
bottle flakes into food-grade recycled PET.

Pellets or flake go into a preheater, partitioned to heat 163

Crystallized
kg batches from 160 degrees Celsius to the polycondensation ~ seits

‘ - Salid state
Iefmion temperature of 215 degree Celsius , for about 10 :;':,7::;:'“"
minutes. ot reduced presure
Preheated flakes or pellets are then unloaded into the top of Coston
the reactor and held at 215 deg C under high vacuum to
remove acetaldehyde and volatiles. e ,n
Material is dispensed on from the bottom of the reactor into a g
partitioned, rotating chamber where it cools under vacuum. | 6 asd ek

PET paliets

Figure 16

Figure 16 polycondensation process

9. Pyrolysis

Land economic ad:

+ The pyrolysis provides various

10. Incinerationis combustionmaking use of the waste to produce energy.

11. Gasification : unlike incineration is heating up the waste to produce syngas used in power generation.
Drying, Pyrolysis, Cracking, and reforming reactionsin gas phase, Heterogeneous char gasification.
Its advantage over pyrolysis is that it has flexibility to valorize plastics of different composition, or

mixtures of plastics and other feedstock. Disadvantage higher temperature for plastic is needed

12. Biogas From food remaining's and plantshydrogen or BioEng gas can be produced for ICE. As a by

product fertilizers can be produce.

25
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Pilot Partnership Model for optimal utilization of waste

I

MSW PLANT

Inclnarstor Water Treatment Plant e3> Biogas Plant
sor wie |
Pyrolysis Flnn\ l Fertiliser
‘sé:;\;’“ T 2 Y:‘ms::l‘vev / \ Steam Methane Reformer
\ / Diesol Biochar 10% Power Outrput
Akaline Electrolyser (Diesel Genset)
90% Power Outrput \

Hydrogen Gas
Oxygen Gas

Hydrogen Fuel Cell - 15 MW of Total Output
MW Used in Plant | 2MW Storage

Transission Sub-Station - 10 MW of Total Output

Grid

Our Responsibilities as a Government & citizens

[INew polices should be taken regarding plastic production to disposal.
ODeveloping a separation policy nation wide in order to implement the reduce reuse recycle strategies.

Olncentives for the private sector to invest in recycling especially plastic waste to boost the economy

by creation of new jobs Jnew resources waste reduction and energy production. PPM

[ Government commitment through making programs and polices regulations making use of the

experience of other countries.

(JEnvironmental education, and sustamability, circular economy

27
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ThPresentation Titl&Resource Circulation for Plastic Wastes in Japan

SpeakerDr. Mitsuo Yoshida

Organizationdapan International Cooperation Agency (JICA)ICMNEIBESWMPIII Chief Advisor

Abstract The presentation is prepared based on the polalg ofatinistry of Environment, Government of Japan.
The statistics indicated that the plastic waste generations in Japan is 9.4 million tons/year with recycling rate :
81.6% for recycling and recovery rate. The presentations showeddhmdtdiratilow of plastics in Japan including
use & waste generation, collection and recycling/treatment. Understanding the exact flow of plastic materials
composition as plastic packaging, PET bottle, PS tray and plastic goods sdepianamnidate a recycling policy

and strategy. The Source separation is the key issue for successful recycling and incentives for promoting t
separation can be considered as using bottle connection connected with Electric Money System.

The wate reduction needs recycling industries and market demands for recycled items in addition to source se
For example, using the chemical and material recycling for plastic packaging andedbtgctedigabBECEs in the
market. Concerning pinesent conditions of trading of waste recyclables (such as New financial scheme correspor
china's national sword), there is a need for promoting of domestic recycling. Furthermore, the public procureme
the important policy toolsriongting recycling activities as introduce incentives for 3Rs of plastics. The present
describes the Keys for successful resource circulation, which are reduction, quantity, efficiency and market.

PPT slides:

Material Flow of Plastics in Japan

» Plastic waste = 9.4 million tons/year &2% of total waste: 431mt)
» cling rate = 24.8%, Recy! Inga ecovery rate = 81.6%
» COZ em| 18 million tons (60% of waste sector

ion (mainly incineration):

[Use & waste generation] [Collection] [Recycling/treatment] In ofdef tO
Resource |ty -l ft:_rrr;ula:f: a ,
; . N ] , 1300 recycling policy an
C| rculatlon for o strategy, we have
i o to understand the
Plastlc Wastes g i AT flow of exact
inJa pan e *—*m: ‘ comer material (plastics).

Small appliance Law Heat utilizaton
ot 970k, 10%)
This presentationis preparedbased on the policy
materials of Ministry of Environment, Government
of Jap: n's Resource Circulation Policyfor
S ‘usuke INOUE, Deputy Director,
romotion Division, Environmental o
jon & Resource Circulation Bureau,
Ministry of the Environment, Japan, 2018

Construction Law
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Collection of municipal plastic waste by municipality

» Municipal waste: mainly 10-20 Separation for collection, recycling
» Plastic: Separation into 4 (Packaging, PET bottle, PS tray, Goods)

v ey

sonuedpnn
B 58583

@ Plastic packaging - 745 kilotons/year

u_" @ PEThottle > 292 kilotons/year
|

@ PStray - 6kilotons/year

@ Plastic goods  (*collected by small number of municipalities) .

The material flow in
the solid waste
management

system is identified
by a waste
composition study.

Collection of Plastic waste by business

» Separation into 4 (Bottle, cap, PS tray, Egg pack) with collection
box

Cap PETbottle  Eggpack PStray

(Station)

12 v
20kilotons/year 10kilotons/year

Source separation
is the key issue for

successful
recycling.

Collection and
Press of used
bottles

Resource
Circulation

(Bottle-to-Bottle)

=4 -0)

It should be
considered
incentives
(economic
instruments) for

promoting the
source separation.

Reduction of Plastics
¥ Reducing plastic bags by partnership - agreement, voluntary

actions
harge of pla

‘Tripartite Agreement for reduction of plastic bags

 [casestudy]
+ 9industries (incl. supermarket, laundry
services, drug store, DIY store) charge plastic
bring "MY Bags®
(previously just 10-20%)
[Toyama Prefecture, Mar 2016]

(e Scentfor a big bag
3cent for & smallbag)

‘Supermarket

C0-0P 62%
Drug Store 2%
Department Store 0% 000
SRESENSEITTSNRgTENnssTTseS
Convenience Store 9% AR T o 5 -
H : ; 3

We should not forget the
reduction of waste
generation at consumer
level.
Reduction of plastic bags
at shopping centers are
typical items to be
reduced.

Recycling of plastic packaging

» Qutput: 60% as chemical recycling; 40% as material recycling

Coal alternative with

For realizing waste
reduction, it is
insufficient only
source separation.

We need recycling
industries and
market demands
for recycled items.

Recycling of PET bottles

» Qutput: 100% as material recycling (Sheet, Fiber, Bottle etc)

Maoded ftem
e

(PET bottie with 100% recycled resin),

(FY2017)

(Recycled PET tray for food)

(T Bagan Contalos wd Packagin Racycin s

Typical PET-
recycled products
in the market.
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source circulaf

Promotion of domes

» New Financial scheme corresponding to China’s National Swol

Under present
conditions of
trading of waste
recyclables,
promoting

Domestic

Export of Plastics Circulation

1.5 million tons/year
Materialization

e fang L Mashing domestic recycling
LR Sophistcated Sorting is required.
Mixed Collection = e m——
SN —— Separated Colection

 Financial support for upgrading domestic recycling (Subsidy % for new facilities)
# No limit subjects (waste emitters, sorters, recyclers, compounders, molders OK)
» Budget: $4million in FY2017 = $15million in FY2018

Promotion of domes

» New Financial scheme corre:

Under present
conditions of
trading of waste
recyclables,

Export of Plastics

1.5 million tons/year Circulation

03million 1
Materialization

— - promoting
e i Washing domestic recycling
{Example] [Examplel S
Sirple Sy is required
—_— Sophisticated Sorting quired.
Mixed Collection — [}
Separated Collection

-

7 Financial support for upgrading domestic recycling (Subsidy % for new facilities)
7 No limit subjects (waste emitters, sorters, recyclers, compounders, molders OK)
» Budget: S4million in FY2017 - $15million in FY2018

Public Procure
» Strong incentives for 3Rs of plastics

v Actions for reduction
¥ Use reusable goods & recycled materials

Law Concerning the Promotion of Procurement of Eco-Friendly Goods and Services

© Mandatory fo the national government Public procurement
© Obligatory to make effort for local governments is one Of the

important policy

tool for promoting
recycling activities.

7 [Retail businesses] charge of plastic bags / reduction of packaging waste

7 [Cafeteria] use reusable tableware

7 [Stationery] >40% as recycled plastic; >20% as post-consumer plastic
# [Office Furniture] >10% as recycled plastic or >25% as bio-plastic

7 [Computers] >40% as recycled plastic

7 [Uniforms, Interior Fixtures] >25% as recycled/bio plastic e

Further challenges for resource circulation

» Huge potentials on 1) reduction 2) quantity 3) efficiency 4)
market

Keys for successful
resource
circulation.

#  Minimize - use of plastic bags/packaging

@ 2.Quantity Collection & recycling of unutilized plastics
» (*1.73 millon tons)
{s @ Collect - plastic goods & other recyclable plastics
® Optimize - combination of recyding & recovery

Ny T seECH-

oo

citizens' separation & industrial sorting

Exceed - vertically segmented ling laws

(*packaging, automobile, home appliance, smal home
appliance)

Activation of Recycled/Bio plastic market

4. Market "Wo Incentives - goods made of recycied/bio pastics
o 7 (0. Discount on recycling fee for recycled/bio resin-used 5
)

Reduction
Quantity
Efficiency

Market

Resource Circulation Strategy for Plastics

» Under proposal: in the draft of New Plan for a Sound Material-Cycle
Soclety
» To be covered: Reduction, Reuse and Recycling of plastics;

Basic Principle

& Corresponding to various challenges including Resource & Waste restriction,
Marine Litter, Climate Change

© Establishing a Sustainable Soclety & handing over Rich Environment to the
Generation

@ Reducing the dependence on non-renewable resources & shifting to renewable
resources
Collecting used resources thoroughly & re-utilizing (reusing and )
©MM&mmmwnmmmlcugdw&omm
Concrete Measures

Reduction in the use of plastics contributing to lower environmental
Impacts, such as the reduction of single-use packaging and products

cality of Bio-plastics

Thank you for your

attentions!
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3.3. Open Discussion

1 Mr.Zeyad AbdelRahnitoNE) mentioned about the importance of Palestinian Plastic Unions presence in
Webinar. Enylohammad Barghoudiplied that the team contacted and invited PPU Ramallah and Gaz
branches, but unfortunately, they weren't able to join doiecionsstaneceir. Zeyad added that there is a
need to have an organizational body to contain these plastic wastBatamsling suggested that MoLG
in collaboration with EQA and MoNE can adopt the initiative of organizing this sector and works to initia
clear regulations can be developed that will encourage the national and internationauppartizations to

1 Mr. Khalil AIRamlawi (AIRamlawi Plastic Company) indicated that recycling private sector in Gaza fac
challenges and obstacles as shortage of equipment and electricity. All of these challenges have been a
to PPUs for any possilaigoas. Mr. Ramlawi mentioned also about the importance of strengthen the pu
awareness through conducting awareness campaigns/projects which focuses on sorting and recycling.

T Mr . Sa §¥aNEEaleresalemeported about many actions shadddidered such as strengthen
the public awareness as source separation, establishing a clear law to organize this field, the data and in
for this sector should be available and accessible as plastic quantities and types receiveddad'S or Lanc
suggestion to conduct roundtable between JSCs and Private sectors to investigate the collaboration sc
this field.

1 Eng. Abderaheem AbuAlKumboz (Gaza JSC GNG) reported that around 79 plastic manufacturing comp:
more than 20 grindingimn@es available in Gaza. He added that around 90% of plastic wastes are collecte
waste pickers (around 180) from waste streams as collection containers and dumps. Eng. Abu AIKumboz
the importance of have institutional body organizitig thaspéasecycling activities.

9 Dr. Ali Barhoum (Gaza JSC KRM) stated that the informal sector is very important part of plastic recycli
since they have the clear field knowledge about the sources, types of waste plastics. Acdarditmly, it is im
add the role of the informal sector within any possible developments/regulations and finding ways to et
them.

1 Mr. Aktham BadrdolkarendSCsuggestetb conduca complete conference once the @9¥Hhdemic
is overonsidering theghiimportance of this field. Eng. Aktham recommended to stiguigibemitiate
partnershigpproacheda solid waste management

1 Eng. Mohammed AlKhar&aeegh Ideas Waste Recycling Comaiaey an issue about regarding gap of
collaboration between private sector and municipalities in this field, thus, there is a need to encour
partnership between both parties.

1 Eng. Bilal Aburrob (Palestinian Standards and Specificatioh®twstimgéoded to develop legislative guide
for each specific waste types such as tireg, silgle pl astic, €é etc. with exrg
and within the local context and under Palestinians standaadisditrage® that angducts that might be
entered the local markets through recycling projects should have clear specifications in consultation witt

1 Mr. Murad -Madan{Environmental Quality Authetayed that EQA is following up the ongoing recycling
project andheourage all efforts involved within recycling activities. He mentioned that the main recommet
is to institutionalize the recycling sector through estebb$teggslative and institutional systerder to
effective promoting and applgste reduction.

1 Mr. Suleiman A. Mufa(Mimistry of Local Governymepbrted that another webinar might lurided

importance of this sectovalidbe considiewoling more relative partiés emphasizes about the important

of having sufficient information and data about the plastic recycling sector which will include devel
accessible data base containing several types of data as plastic wastes categorization, perdestages and
which will help for analysis and thus, taking proper decisions. Also, Mr. Suliman agreed about opiniot
encourage to organizing this sector. He indicated that government institutions work for developing strate
polices for this sectortandcludes incentives and fines in collaboration with laws and regulatibin.institutions
Sulieman, mentioned that it is important to define the roles and responsibilities from each stakeholder ir
this sector.
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1 Mr. Sulieman mentioned that Mak&dly to facilitate and encourage any initiatives proposed by private sec
and LGUs for the waste reduction. He stated that one of the main aims of implementing current pilot pro
strengthen the partnership between JSCs and private&ksenotthisvidelthd other 3R activities.

1 Dr. YoshiddCDSWMRI Chief Advidahowed graph from a scientific paper presented in the internation:
conference by Mr. Sulieman about the current situation of recycling in Palestine, considesing four cate
recyclables (Metal, Plastic, paper/cardboard and Glass). For the plastic waste, a total generation ar
approximated by 11,000 tons per month and the recycling amount by 156 ton, it means insufficient capac
big. Dr. Yoshida emphasesiapromote those insufficient capacity by PPP or private sector promotion in o
to have a healthy environment in Palestine.

1 As closing remarks, Dr. Yoshida indicated that JICA want to collaborate with MoLG for waste reductior
waste recycliagtivities as way to achieve this goal. Additionally, a source reduction way can be consider
this approach is linked with public awareness. Dr. Yosihda said that technically, in order to apply waste
activities, we need promotion oem@eibr though PPP as one of the key solutions. He added mentioned ab
introducing Japan private sector in near future to be involved as good opportunity to promote the recycling

4. Recommendations and Action Points:

1. Emphasizing the needctmrdination between the ministries and institutions concerned (local governm
Environmental Quality Authority, Ministry of National Economy, Ministry of Agriculture, Standards and S
Foundation.... Etc.) in order to support and facilitdtethleenmrivate sector in the field of recycling.

2. The need to prepare regulations and laws that oblige stakeholders to reduce waste and law enforcemen

3. Organizing meetings between the private sector, joint service councils and relevamussnigigeofo dis
cooperation

4. Emphasizing the importance of community awareness
5. The importance of developing datablmgeecycling sector, to include accessible related information and da

6. Palestinians Standards Institution should prepare a stapdaiticatidn for the plastic products that enter
the Palestinian market'

Prepared by:
Eng. Hatem AbuHamed
Eng. Mohammed AlBarguiti

[End of Document]
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# | Name Organization/Position Email

1 | Mr. Suleiman A. Mufer| Ministry of Local Government / CD8V| suleimana@molg.pna.ps
Project Manager

2 | Eng. Mohamm¢ CDSWMRI / Institutional Developr] mohammadbar@molg.pna.pg

Barghouthi Specialist

3 | Eng. Bilal Aburrob Palestinian Standards and Specifi¢ belalaburrob@psi.pna.ps
Institution

4 | Mr. Murad -Madani Envionmental Quality Authority / Legal 4 muradm73@hotmail.com

5 | Zeyad AbdelRahman | Ministry of National Economy zeiadf@met.gov.ps

6 | Mariana Musallam Master StuderBifzeit University mariana.j.musallam@gmail.cq

7 | Huda Obaid Master Student / Birzeit University hudal.obaid@gmail.com

8 | Mr. Mohamed AlKhara] Green Ideas Wadrecycling Company /| greenideas.com74@gmail.co
Bank

9 | Mr. Khalil Ramlawi Ramlawi Plastic Company /Gaza Strip | sorplast@hotmail.com

10 | Eng. Ibrahikhoswan | AN Najah National University / Sustq ikhaswan@yahoo.com
Energy Technology

11 | Dr. Mitsuo YOSHIDA | CDSWMHRI Chief Advisor Yoshida.Mitsuo@jica.go.jp

12 | Ms. Reiko Shindo CDSWMARI Project Coordinator reshindo@gmail.com

13 | Eng. Rawan Tayeh CDSWMHRI / Waste Reduction Specialig rawant@molg.pna.ps

14 | Ms. Ula Aboudi CDSWMHRI / Specialist on Awarer| ulaa@molg.pna.ps
Raising and 3Rs

15 | Eng. Hatem AbuHame( CDSWMHRI/ Assistant Project Coordina hatem.abuhamedl@gmail.co
Gaza

16 | Nisreen Hammad CDSWMHRI / Project Member nisreenh@molg.pna.ps

17|Mr . Sabed JSC NESE Jerusalem / Executive Direct saed.jjcswm@gmail.com

18 | Dr. Ali Barhoum Gaza JSC KRM / Executive Director dr.alibarhoum@gmail.com

20 | Eng. Samir K.I. Matar | Municipal Development & Lending | samir.mdlf@gmail.com
(MDLF)

21 | Eng. Nour-Madhoun | MunicipalDevelopment & Lending H NMadhoun@mdlf.org.ps
(MDLF)

22 | Mr. Aktham Badran Tulkarem JSC / Executive Director aktham 1968@yahoo.com

23 | Eng. Abdelrahi Gaza GNG JSC/ Executive Director adhamabulkumboz@hotmail.

Abulkumboz

24 | Eng. Mohamed Isayed| Jericho JSC/ Executive Director isayed.m@hotmail.it

25 | Eng. Atid Afaneh Qalqgilya JSC/ Executive Director Ateid.afaneh@hotmail.com

26 | Mr. Abdelhay Arafeh | Hebron JSC/ Executive Director Abed arafeh2003@yahoo.co

27| Eng. Mo h a m{ Jenin JSC/ Executive Director moghsadi@yahoo.com

28 | Eng. Hussein Abuoun | Ramallah JSC / Executive Director husain.abuoun@jscrab.ps

29 | Eng. Majid Saree Higher JSEH&B (Menya) / Executive Dir| Majedsari@gmail.com

30 | Selen Eshtayah Birzeit University hshtaya@birzeit.edu
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Annex-A2: Agenda:
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Government
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The Project for Capacity Development in Solid Waste Management in Palestine Phase-I1T
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Plastic Waste Webinar Agenda Sunday, April 18, 2021 / 10:00 a.m.

Speakers | Subject Time
Jgsaall g Jlany) asls -10:00
Confirmation of contact and attendance 10:05
AM
g adall e [ 7 As sl Gl sl
A ikl a3 s ole jara i ) -10:05
EON PN B3 ) Aaua 5 4alS 10:10
Mr. Suleiman A. Mufarreh / PM Welcome speech ;
Ministry of Local Government AM
) Ol il Pl utiga
Al goatdal g etio) ) doxcien ol Bt ) Al / 4SSl L) g1 gi 10:10-
Eng. Bilal Aburrob T f plasti ta/ . fine activit 10:17
Paleatiian Standards and ypes of plastic waste / recycling activities :
Specifications Institution AM
all 3 e Ll
Al 33 ea ddals /oAl L)
il e ) ) (pa AL TG0 ) 10:17-
Mr. Murad Al-Madani K
; ¢ ? Legal framework for reducing waste 10:24
Legal Adviser / Environmental Quality
Authority AM
kRS e o Aol ALl B Lgal 80y Al b gid gAY ALaGM) g Bals) 4y a3 y
Cuyom Aaala g = St - S 10:24-
Mariana Musallam & Huda Obaid . y . 3 - . 10:31
e : : Plastic recycling experience to produce plastic filaments for use in
Birzeit University g i AM
3D printing machine
DAY daaas
el gl o) jmall KISy A audl) Ul Aallea 10:31-
Mr. Mohamed AlKharaz Plastic waste treatment 10:38
Green Ideas Waste Recycling Company AM
B e 15 bS] ALt 01330 ol AN CugbAE) Y i) jipS5881 | 000
® S (6 9 e A i 4 3 5 . ’ +36-
Mr. Khalil Ramlawi Plastic recycling for nylol;rapr::t:‘tl:]t;ggua::culturaI hoses and nylon 10:45
Ramlawi Plastic Company / Gaza . ¥ AM
Gyad ani) a
L ) 555 o) 53 el 3y / gt gl i) dnals 10:45-
Al vl A8 Sliud il e aal) LSS 1 0’_5 )
Eng. Ibrahim khoswan Plastic Waste Reduction Technologies '
AN Najah National University AM
Sustainable Energy Technology
I gy gaeina 3 bkl (B paill Bale) o8 yuad a0
Mitsuo YOSHIDA, Ph.D., Senior e Ay g Abiud) JLSELY ¢ sida (EAS 10:52-
Advisor short presentation about plastic recycling in Japan 13:00
gaall s o faatdl Open discussion to receive and answer questions
Speakers & attendees
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Annex-A3: News and Picture of Webinar

Newsletter on Project Facebook page (JSC Today):
https://www.facebook.com/Jsctoday/photos/a.1489466044691424/258%74741859660
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