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| A short video:

Environmental Sustainability

https://www.youtube.com/watch?v=GnYHFRQqQ7-5s
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% Biotechnology: Recent Advances for
Sustainable Development
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Towards a bio-based society
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Sustainable Biotechnology
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Budget boost for bioeconomy

Bioeconomy Malaysia Accelerator Programmes
(Bio-Accelerators)
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Bio-Accelerators will Enhance Bioeconomy’s
GDP Contribution by 2020
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Background of Resource Recovery
from Wastewaters
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Wastewater Treatment Plant
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Fungal strains from STP sludge
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Distribution of filamentous fungi
in wastewaters
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Liquid State Bioconversion
of Sludge

(a) Penicillium corylophilum
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Liquid State Bioconversion of
Sludge
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Microscopic and SEM
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Settleability

Settled solids (%0)
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Turbidity
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Dewaterability/filterability
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Reduction of COD
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Treated Sludge as Pellets
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Focus in Green Technoleg)y for
sustainable developmenit

d Technologies/processes for converting waste to
reusable/valuable materials that generate revenue.

 Potential microorganisms and their metabolites
(enzymes) involve to convert different waste into value
added bio-products.

4 Environmental Biotechnology offers such solution for
making income from waste.
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Wastes as Resources in Malaysia

Wastewater Treatment Plant
Sludge
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- Generation of Wastewalter
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WK Trealimnent Planit
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Sustainable Bio-products

Biofuels
Bioethanol from lignocellulosic waste

Biodiesel from low grade and non-food oils
Biogas from IWK sludge and POME

J / /
0’0 0’0 0’0

A\

Biocatalyst (cellulase, lipase, amylase, protease,
ligninase, etc.) from organic waste i. e. IWK sludge,
POME, EFB, PKC, etc.
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Focus on Sustainability

4 Utilization of a cheap and renewable substrate that
greatly lessen the production cost for value added
products i.e. enzymes, bioethanol, biodiesel, etc.

d Exploiting renewable resources for the alternative
of existing raw materials for value added
applications.

dIntroduce  environmental/eco  friendly  waste
treatment system for better environment and life for
sustainable development.
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Case Study: Cellulase from IWK
sludge

IWK sludge

J About 6 million cubic meters of sewage sludge is
produced by Indah Water Konsortium (IWK) annually
In Malaysia and the total cost of managing was
estimated as more than RM 1 billion.

JWastewater sludge is very good source of carbon,
nitrogen, phosphorus, and other nutrients for many
microbial processes that could add value to sludge
by producing certain valuable metabolic products.

http://www.iium.edu.my
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Characteristics of sludge

Parameters |STP sludge
%C 32.2
%N 3.6
C/N 8.9
P(mg/kQ) 14,000
K (mg/kg) 502
Ca (mg/kg) 1281
Mn (mg/kQ) 405
Na (mg/kg) 171
Cu (mg/kQ) 69

Zn (mg/kg) 291

http://www.iium.edu.my

(oY)
TYMALASI (e B3

ENTERNATIONAL ISLAMIC UNIVERSITY MALAYS
A D bk Ak FO N B e
ELAL ER DN gy

.
C;




ry
Influent

HAeration
Tanl

Green Technelogy: STP sludige

Treatbed
hiosolids

Clarifier

—= EfTlunent

Existing Process
A - Gravity setitler

T/ 7™ * Sludge holding

Imnoculum

Co-substrate

Optmum
Processes:

= SubsixratbeSco-
suhbsirate con'
- PH

tanl

- Sand drving
he d mechanical
dewatering

Freeze Dryer

Products
eaTiP
® [Callulase

meparation/purification

fo
-

= Chryomatopharphic




" Renewalle Sludige for Cellulase
Production
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Set up of pilet plant for cellulase



Bioreactor Picture

Cellullase preduction at pilet scale
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Cellulase: (a) fermentation broth including biomass; (b) cellulase from
centrifugation; (c) cellulase from 0.45 um microfiltration

http://www.iium.edu.my



Basis: 250 L of sludge/cycle@40 cycles per year

Preductiion cost and income

Cost
Save Total sludge RM 500
management
cost/year for 16.25 m?3
of sludge
Expenditure |Total cellulase RM 65,000
roduction cost/year
or 800 L: (require
16.25 m?3 of sludge)
Income Current market price of RM400,000
cellulase for same (S00L
amount @RM 500)

http://www.iium.edu.my
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‘ An integrated waste management Syster :
at UM for sustainable dieveloprment
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| Cost estifation at pilot scale

compost

Item Cost (RM)
Fixed Capital Cost

Pilot scale composter 800,000
(1000L/day)

Lab set up (building space 100,000
and others)

Total 900,000
Annual operating cost

Raw materials (recycling and 12,000
transportation)

Utilities (Power, water, etc) 40,000
Manpower (2 36,000
workers @RM1500/month

Depreciation 90,000
Packaging and others 20,000
Total cost 198,000

http://www.iium.edu.my



UM BielLizer: Food Cormpost
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UM Bielizer: Feod Compost
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UM BielLizer:
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A Hollistic Medel for
Sustainable Develeprmen

OIL PALM INDUSTRY
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Estimated Production of Biotuels from |
a typical palm oil milll (West Oill Mill)

Basis: 600 tons FFB/day

Biodiesel
40 t/d SPO| process 36 t/d Biodiesel|
I ~| Yield 0.9 g/g .
Sludge

Pit Evaporation
10% SPO { Storage 120 t/d Cellulases
90% POME Bioconversion |ENZymes,| 320 t/d cellulolytic j

360 t/d POMET Process [3x107 U/ton]
Cellulases

30 t/d éiosolids 200t/d

~ .
Hydrolysis
(60U/g sugar)

Waste Generation: Sugars

0.25FFB=EFB (100 t/

d)
0.65FFB= POME & SPO Process 60 t/d Bioethanol
(60% Y) ;
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INTERNATIONALISL




Future Direction for sustainable
development

Based on capacity of 600 tons/day of FFB in a Mill with the
recovery of Biodiesel, bioethnaol and cellulase enzyme,
total production daily from 426 mills could be determined to
explore the biofuels demand in Malaysia.

Bioethanol: 26,000 tons
Biodiesel: 15,000 tons
Cellulase: 51,000 tons




Conclusion

»Environmental Biotechnology is
expected to have a big role in developing
the future for the betterment of lives
towards sustainable development !!!!
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