©®UTM /Smart Waste Recycling within
/—» the Sustainability Framework
at Higher Educational
Institution - Case of UTM
Campuses

Presenter

Mohd Fadhil MD Din, Shazwin Mat

| 4 ‘
Recycling / Disposa / . \ o Tailb, Wahid Omar, Shreeshivadasan
Chelliapan, Lee Chiew Tin
/') )

UTM campus sustainability
:T..?.\:A Faculty of Engineering, School of Civil
'-’ WASTE Rl Engineering
\ MANAGEMENT Universiti Teknologi Malaysia, Skudai, Johor

pracedfald e

,,f /
I'n\ @ HERAKLION 2019
Recovery @ | P 7th International Conference on

Sustainable Solid Waste Management, 26-
Transportation 29 June 2019, Crete Island, Greece

inovatif e entrepreneurial e global wWww.utm.my



” UTM Campuses — at Glance

Boundary representation is not
necessarily authoritative. Names
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Waste Campus |
Malaysia 2019 -
2022

Blueprint: W
The Zero Waste Policy in Higher Education Institutions
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Transforming The Waste Industry
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Circular Economy / Sustainable Consumption and Production
HOLISTIC WASTE MANAGEMENT

= Solid
Wast
CURRENT Biomass / :S ‘ricultur FUTURE
Commodities e
SINGLE I waste Waste MULTIPLE
FEEDSTOCK Radioactiv Wast Co ruction & FEEDSTOCK
e O asb g Demolition
SINGLE e plapase Waste MULTIPLE
TECHNOLOGY ! ' I TECHNOLOGIES
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PRODUCT Wast\ Neoas PRODUCTS
GOVERNMENT BASED Mining Statemg%edu, j
RN S— PUBLIC PRIVATE PARTNERSHIP

Waste
Holistic Waste Management approach will unlock the vast resources

lost dally in transforming Malaysia Towards A Green Economy by
producing Green Energy and Products with minimal effect on the
environment through public and private sector investment.
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4M Living Laboratory Sustainable Waste
Management on Waste-to-Wealth Let's Go Green Together

With the growing number of universities, the population
of each campus is significant and generate waste that
causes adverse impact to the environment.

It is estimated that waste from all academic institutions
amounted to approximately 21,500 tonnes per day,
which represents 5-10% of the total waste generated in
Malaysia.

Waste management on UTM campus is a complicated issue
dealt by the Office of Asset and Development which deal
about 300-400 kg (increased up to 800 kg/da
waste per day.

With the current university budget cuts, the operation need
to go on Business as Usual. It is essential to review the
current practices and improve by demonstrating §

Science2Policy2Action.

Apart from the, the project aim to adapt Living
Laboratory concept in which integrating Operation,
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@UTM/ Roadmap for Institutional \/ya\!armaﬂon

W S t Collaborative RICE+E project by UTM

. Commodities to market
Recycling —
Center

15%

30%

Collected by
Trash Can s contractor

100% food waste
Bio-Recycling 0% Non-Recoverable
Station .

4.5kg/person/month

Landfill

Commodities
g Feedstock U e e to market
- Farm Project
Fertilizer

In-House Facilities : e
Landscape Landfill

Lorry /
Operated by
Contractor

Waste Separation Awareness : Behavioral Changes of Community Participatory on Consensus
Food Waste Utilization: Shelf to Shelf Concept for Product

Total Recycling on Campus : A multidimensional Approach for Sustainability

Waste Minimization Effort on Campus : Translating Science into Action

Waste-to-Market : Unlocking New Resources for Commodities

Comprehensive Waste Management : Waste HUB




Selatan {Johor Bahru) ™

Eco-Park@UTM

Aktiviti rekreasi yang bersesuaian
dengan persekitaran semulajadi

(perkhemahan, rentas hutan,
canopy walk dll.). Projek
penanaman semula pokok

diusahakan di sini,

TUNJUK
Hutan/zon

Punatmekmeasi
Kolej kediaman
Kediaman staff
Pusat Akademik &
Pastadbiran
Buentaglatiniti
Pakgbsokongan

O Persimpangan utama
O Persimpangan

- _ﬁ'-ﬁsﬂntﬁ%'}na

=P cadangan jajaran
=== FRilisbBéERalan

== siekdb¥an UTM

Sport
Hub@UTM

Kemudahan berasaskan
aktiviti sukan
(kolam/stadium/gym)

Kediaman
Kemudahan penginapan
kepada pelajar UTM &
juga boleh disewa
kepada pihak luar yang
berminat pada kadar

Research

Eco UTMSPACEY _ arm@UT

Aktiviti R&D produk dijalankan di
Farm@UTM of Professional a sini. Dilengkapi dengan kemudahan

Menempatkan pelbagai o \ - makmal & inkubator berteknologi

. jenis  pokok  buah- (o] O tinggi.
buahan & herba. Aktiviti h
peternakan turut boleh <AWAgAN -

Peruma ! Pst. Akademik &
Staff Pentadbiran

Pembangunan semula Kluster ini menempatkan fakulti dan
unit kediaman sedia ada. kemudahan sokongan seperti
Rumah mampu milik ’| makmal & dewan kuliah. Selain itu,
bertingkat dicadangkan pejabat-pejabat pentadbiran utama




Living Lab dan SDGs within Campus

_Element of Sustainable Development
Goals (SDGs) in Living Labsgliamyatikes of Living Lab:

ﬁ — * LL1 : Sustainable
Arcade

* LL2 : Green Office

* LL3 : Sustainable Energy
Management

* LL4:Bio-Recycling
Centre

* LL5 : Green School

*LL6G : Green Communlty

dxdiversity
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My Waste, My Responsibility
?-9 REDUCE REUSE RECYCLE
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2018 ~ Monicor &

PAPER PLASTIC ALUMINIUM
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E-WASTE TARGET — h%cg; Keyboard ?
5 5% Ta rg et Paper @ Wire/ Cable _?c%;

by 202 1 ad nd 1 O . Plastic ﬂ-a% Hand phone i

80% Ta rget CYCILING Aluminium =N -
by 2025 RATE o

: . BY:
Help Us To Achieve 10% Of Recycling Rate In UTM UNITLANDSKAP.

BAHAGIAN PENYELENGGARAAN UBAHSUAI DAN PENGURUSAN PERABOT,
PEJABAT HARTA BINA




PROSES S/INGLE STREAM RECYCLING

" PENGUMPULAN
| KITAR SEMULA
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CAMPAIGN AT SUSTAINABLE ARCADE

DA

EVERY MONDAY & Weppzsy

Effective 13 Apr 2015,
Arked Lestari will not provide plastic bags
and Wednesday

JUST SaY
TO PLASTIC BAGS!

every Monday for four weeks

(((((

NO PLASTIC

- BAGS

e
S

-3

Starting from 27 April 2015

.Every Monday, Tuesday and Wednesda_
Any Plastic bags requested will be
chargedRM 0.10

which will be channelled to the environmental fund

SETIAP HARI

ISNIN , SELASA & RABU

Setiap BEG PLASTIK
akan dikenakan surcaj
RM 0.10

Surcaj akan disalurkan kepada
Dana Alam Sekitar

M ISI

B FEd

&

L ARKED/KAFETERIK 0

i ; 'I'ERI’EIHII UNTUK!
Ill'.I'AR SEMULA

u POLISTRINA DENGAN
BAHAN MESRA ALAM

MENGASINGKAN SISA MAKANAN
UNTUK PEMBUATAN KOMPOS

MENGGUNAKAN BEG
PLASTIK SAMPAH
MESRA ALAM



®UTM /' Food waste
Management

Catering | All food waste, including used cooking oil, . -

waste originating in restaurants, catering facilities Wﬁmmdm&lﬂmwmﬂ
and kitchens, including central kitchens and
household kitchens. (From the Defra
guidance on Regulation (EC) 1069/2009 and
accompanying implementing Regulation
(EC) 142/2011, enforced in England by the
Animal By-Products (Enforcement)
(England) Regulations 2011.

Former Foodstuffs  originating from  retailers,
[elelelsjitliis distribution premises, wholesale, etc
(products which are no longer intended for
human consumption for commercial reasons
or due to problems of manufacturing or

ackaging defects or other defects which do f o & i
Ir31ot prgse?]t any risk to humans or animals). 6“00 &600 ¥ 6&0 (\006 @"6 6@50 e

Q,@ ¢ 040 ég, X \59 Collected

v N

9
Food waste in this report means food and B Targeted quantity
drink waste. need to be collected
It includes catering waste and former each month

foodstuffs, and may or may not contain
products of animal origin.

From Fork-to-
Farm
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Introducing
A New Environmentally
Friendly Energy Source

Green Energy

Using renewable fueliwe can/complete the energy/cycle!

Hello everyone!
Nice to meet you!

| am the environmentally
friendly solid fuel
-Bio=coke Man!

Bio=coke does not produce "~ A
harmiul sulfides [S0x] s
like regular coke does.

No Acid Rain
Reduced Greenhouse
Effect

LA e mw mm mm o mmomom o
g ‘9 Fridges Used Tea Leaves / Colfee Grinds Cl
\_, "' ¢ Fruit & Vegetable Waste
"‘ .Q Logging Refuse & Compast How Bio=coke completes
"'n .". the energy cycle?
L L
A RIRIEIER, 1 2 o v Used Tea Leaves)

LER RN
5 Sigmass is primarily made up of
phatasyninetic plant malter
Photosyrinesis 5 the process in
which planis absorb water [H20]
and carnan diguide [CO2] from the
wrvirgament ang, utikzing energy
fram the sun. release oxygen [G2).
Whgn plants ark Durmed, 1he same
Amgunt ot Carnon g (G032
that was abzorbed previously s
hen released. Bio=coke made
IromBiomALE farmE A part of 1nis
natural cycle.

Bio-coke produces 20% less
CO than regular coke.

Coke is an important
energy source in factories.

Previously wasted materials are
now a source of Green Energy!
Big=coke can be substituted for regular coke and used to smakt iron.

What is Coke?

Coke is a solid fue] that burns at very high

temperaturas,

It is primarily used for smelting iron ore to create

steel Bio=coke could one=day :
This steel can be used to make things like cars be a household fuel

and household appliances.

; 1am cleaner,
greener,
and more
economicall

T R R EEE N EEE e s
N
f What inspired you to develop Bio-coke?

9 "

| developed Bio=coke to help combat the very public environmental

) Where Wi“ BiO'COke issues we are now facing. | thought it was crazy that there was : + 4 +
Hnt Olll'b" tBa‘ or l:l]ﬁBE be used? ﬁ-::: \l currently no Envlmn'ar:er?m:ltyhlll:nh:tl\:Buhalilul:zlflsrrlﬂ available so kic@itp.kindai ac.jp

http:/fwww.kindai.ac.j

the Kinki University School of Science and Engineering developed a

but any plﬂlﬂ or s - prototype machine able to produce viablle Bio-coke, 50mm in diameter. Kinlc Uni -
Bio=coke is so hard that even when Used in ‘ In demonstrations we have already been able to substitute as much as e:ﬂm iversity
vegetable waste R et R e ey B = el 20% of regular coka with Bio-coke, h v
Raction
Faundri [ Sohodl of Brience and Enginearing ¢ Depariment ol Mecharical Engingering Feaearch Frometon Deparime
can become e - Professor Tamio lda ok ObutTIE3 "
Address: Dedet Kswakas Higashlosaks, Osaks.

clean energy! 6 — J/ u".““""

a -
ised in =
Bio-coke is as hard as a frying pan, 5L .,q? J r Kinki University School of Science and Enginesring i curmsntly h
nh researching * Biomcoke masa production, develcament and “
‘E’ G| Blast furnaces Steel /_\ demonstration” This research hos been selected for funding by The

| am guing to be used inthe ° | )ij‘( LN EDO New Ensrgy and Industrisl Technology Develapmen! Organization

4 o " e o spermi  (NEDDL This ressareh, together with our pariner, Mitsubishi Heavy
steel industry instead of cuk&.)zﬁjv Jndustrios, |s taking place ai the Kinkl Unlversity fnsthute of

Resource Recyeling In Enfwa, Hokkaido. u
Aada s 2 yovey
—




UT™M
dscape Waste Management:
Collection of 5 types of Landscape

Waste

AVERAGE LANDSCAPE WASTES
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UTMT Landscape Waste Management:
Case Study of Collaboration

ampus Waste

Bio-Coke
Facilities

oo BN N2

KINKI UNIVERSITY

Quality and Quantity Analysis of Feedstock Resources

Elements of Pre-Processes: Pyrolysis, Gasification and
Carbonization

Characteristic of Product Output

Market Readiness and Acceptance

Resource Utilization : Sustainability of Supply Demand Chain




@ UNIVERSITI TEKNOLOGI MALAYSIA

<+ -2 COMMERCIALIZATION

CONTENT:

= Moisture content

= Ash

= Crude proteinanalysis using
Kjedahl method

= Crude fat

= Crude fiber

3 @ury
UCO.mpost

GREY OYSTER MUSHROOM
K
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« Coffee Powder

= Cocoa Powder

a ddy Straw
R Ica
“r Husk
O¢/ W
ast
e FLOOR CLEANING/ INSECT REPELLENT (FLIES)/
0 Production of mushroom for 100 beds is approximately 200-400g/day. DISHES/KITCHEN SINK MULTIFURPOSE CLEANING PLANT FERTILIZER
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UTMCS Institutional
Linkages KeTTHA

KEMENTERIAN TENAGA,
TEEKNOLOGI HIJAU DAN AIR

‘v
ISKANDAR A

MALAYSIA

Grecin’\Tech

Malaysia

VIR0 . .
¢ 4 e,
2 4"{'- o JcATION L et
=2 A LEADERSHIP
& = ACADEMY —~
U: _:::| AKADEMI KEPIMPINAN PENGAJIANTINGGI f - |
-
1 O o
(9)
4 RIAN ?ﬂ'?'

World University Ranking

—
R REGIONAL CENTRE OF
‘{': = > _C O EDUCATION FOR
E SUSTAINABLE DEVELOFR

MINISTRYOF .
‘. WG U P ES .:: .. ACKNOWLEDGED BY EDUCATION : ."’___._

Global Universities L L

»

P h Soucabonal, Scien and i
B et ,ll\ UNITED NATIONS s somutcars :
Sustainability ¥ UNIVERSITY ;

inovatif e entrepreneurial e global

WWw.utm.my



Website:

http://www.utm.my/sustainable/
Facebook: UTM Sustainable

.:_'.,"- Alﬂ,q&

Kampus b
e stari
. UvaEF!SITI: TEKMNOLOGI MALAYSIA

UNIVERSITI TEKNOLOGI MALAYSIA
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