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Circular economy concepts

take e recycleq - Beyond the current take-make-waste
X extractive industrial model, a circular
, ‘ economy is based on three
2 T dispose principles:
remake use

*Design out waste and pollution

pollute ) ,’/ *Keep products and materials in use
y FEUsSE
*Regenerate natural systems

CC 3.0 Catherine Weetman 2016

A circular economy is an economic system aimed at
eliminating waste and the continual use of resources.

www.ellenmacarthurfoundation.org/circular-economy/concept
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Transition to a restorative, circular mode

THE BENEFITS OF A NEW
@ @ SYSTEM
{ ¢
REGENERATE WE ARE DESIGN OUT WASTE r = 2 =
NATURAL SYSTEMS SHIFTING TO AND POLLUTION o o o
A SYSTEM 700 48 /o 550
WHERE WE ° MILLION REDUCTION BILLION °
COST SAVINGS EMISSIONS BY HEALTH CARE
w1 FAST-MOVING 2030 cosrs ASSOCIATED
w https://www.ellenmacarthurfoundation.org/

KEEP PRODUCTS AND
MATERIALS IN USE

Towards the Circular Economy: Economic and business rationale for an

accelerated transition, report in 2012 of Ellen MacArthur
Foundation and McKinsey & Company,

"The Circular Economy — A new sustainability paradigm?". Journal of Cleaner
Production. 143: 757-768. doi:10.1016/j.iclepro.2016.12.048.



https://www.ellenmacarthurfoundation.org/circular-economy/what-is-the-circular-economy
https://www.repository.cam.ac.uk/handle/1810/261957
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1016/j.jclepro.2016.12.048
https://en.wikipedia.org/wiki/Ellen_MacArthur_Foundation
https://en.wikipedia.org/wiki/McKinsey_&_Company

Biobased economy concept

» Biobased economy or bio—economy refers to economic activity
involving the use of biotechnology in the production of (bio-
based) goods, services, or energy from biological material (or
biomass) as the primary resource base.

Focused Industries:
|  fine chemicals/medicines
B0, f « food
- - chemicals/bioplastics
e transport fuels
o electricity and heat

circular
economy

biobased
economy




© RAW CHIPS
© SAWDUST

© DRY CHIPS

© FOREST RESIDUES

© TALL OIL
fANOOD PRODUCTS

L
S

© PELLETS
© BLACK LIQOUR
@ LIGNIN

.'g-“:—). =MICEL
@ FiBRE SLUDGE

©® PAPER
@ CRUDE TALL DIESEL

LULOSE

|

Bloeconomy for paper industries in Pitea, Sweden

PULP- & PAPERMILL

.t

@ ROSIN

@ TALL OIL PITCH

@ RECOVERED WOOD
@ PEAT

@ RECOVERED FIBRES
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CIRCULAR & BMOBASED ECOMNOMY | CONFEREMCE | PITEA SWEL

Circular Bioeconomy:
more than bioeconomy
or circular economy

Prowisioning
. EEFyiCes
Ecosysi=rm
Higsd iviersity funcbons
- » Regulating
Rernewable
MNatural
Capital
ECOSYSTEM ¢ Cultural ™ ( _M‘ﬂ“"‘""! S SOCIETY
l‘"""»fﬂm "-1_ -recreaional  /
o

Sustainable management for multiple ecosystem services
http://www.piteasciencepark.se/wp-content/uploads/2017/12/11-the-holezday-part-one.pdf

Semmrew Hstemaki, L. Hanewsdel, S, Siorys, B Oshasrem, &l Falafa, S s Traschars, & 3007 Lachng the way
s & Eunspiran crrular Brisnnmany strawgy From Sewmes o Puley 3 Ewupses Fanst instithus
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http://www.piteasciencepark.se/wp-content/uploads/2017/12/11-the-hole-day-part-one.pdf
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In 2009 -2010
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Nguyen Thi Van Ha and Nguyen Phuoc Dan
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NT. Van Ha et al. / journal of Cleaner Production 17 (2009) 1272- 1280

Sea fish Sea fish powder, Existing Links
= Vegetables | | ===== Proposed Links
Pharmaceutical
products
Rice Rice r'y -
polishing |straw G : i
Rice : I T N
! e g L
Agricultural | : ________ | _,f";
Products: ¥ Fish Feed | 1 L:
Soy bean, Cassava | fm——b——x
Cassava Soy Bean Industrial Homemade I_I Fish ;;;g : r/ % Export
e e Fish Fillet
Rice F
t 1 | Bried Fish
~ Fish
: = Fish Farms —- ki S — | Markets
| I Process
: breeding " Cages Ponds Others i o prilicte
: L r i % ~ Local
l —— =} Dead fish l I
I » Other Fish I ]
' By-product | ¢ | Animal feed
: } I processing | | processing *| Markets
| Bi |
e Q0aS, — _ | wastewater 3
Compost | e | ' Treatment Plant [

Fig. 8 Proposed fishery sector hased eco-industrial network in An Giang Province.
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In 2010 -2012

ORIENTATIQA.OF EFFICIENCY
USTILIZA E BIOMASS
ICT, HOCHIMINH CITY

=R &

':l: E.{Il'il-:,':l'ilh"‘l'l

Ll el i
Phan Mlnh Tan, DOST
Nguyen Thi Van Ha, HCMUT
Nguyen Tuan Thanh, DOST
Nguyen Phuoc Trung, DARD

Vo Dao Chi, HCMUT
Cu Chi Peoples’ Committee
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EXISTING BIOMASS USAGE IN CU CHI DISTRICT

Goat Farm (An Phu) : 1.200 heads

12
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EXISTING BIOMASS USAGE IN CU CHI DISTRICT

Earthworm Compost Manufacturer (9 ha)
Vermi compost

Cow manure
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TYPES OF BIOGAS DIGESTERS IN CU CHI DISTRICT

2.Thailand-Germany 3.Composite type

6.Floating cover




PROPOSED CONCEPT OF BIOMASS TOWN

Biomass Town Conceptimage in Cu Chi District, HCM City
Biomass conversion Produce utilisation
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* Phuoc Long pig
farm, 10,000
heads

* Electricity
capacity: 0.6
MWh/year
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In 2012 -2020

RESEARCHERS (af== ~p NATIONAL POLITICIAN
Research Institute  |af— e Central Government
e S —— Paddy Paddy field Drying paddy |__, | Rice miller 500
field 120.000 field 1.000 ton/day
NGOs, Community District Authorities 30.000 ha ton/year ton/dav
international org. F
t tv T
r Ciab Farmers ™ :
- Rice husk
S Rural Infrasiructure %0 ton/day [* 100 ton/day
Compamny
Variety Company
BANK SYSTEM ¥
Agrin::'ltnral material Power Pﬂl‘lﬂthl 0,5-1 MW 10ton/day Rice husk
. . ompany
Financial org. Project objectives: ] briquette
Agricultural mechanic « Improve the rice quality i - 10 ton/day
Company - Utilize the rice husk to produce Stlica
Rice husk electricity heat for drying the rice production
company, Rice-huzk zilica - Utilize the rice husk for 1 ton/day
company processing rice husk silica
- Release the pressure of silica
exploitation and pollution caused Nguyen Thi Van Ha 10
06-Nov-19 Nguyen Thi Van Ha ! bﬁllegal dispos;fll of rice husk

Organization structure of rice-based community
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=</ Total area: 3.9 mil. ha
-~ Total cultivated area: 2.4 mil ha
svedv: POpulation: 18 million peoples

- 80% are rural

Total of Rice: 24 million tons/year
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Mekong delta

OREST WETLAND
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- Rhizophora sp.
Grassiand
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Environmental and climate change problems in Mekong delta

»< CLIMATE CHANGE AND SEA LEVEL RISE >

}

Agricultural land + production decrease

|

Food security, water security and energy security

|

Poor and disease increase

| }

Natural resources are damaged Migration from rural to urban

' ¢

Forests are depleted and unsustainable | | Negative impacts on society and economy

| '

Pollution and environmental quality deceases
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= Resources of rice straw and rice husk in An Giang

Existing emission of rice straw and rice husk

Locations Paddy field | Paddy yield |Rice husk Rice straw
(hal/year) (ton/year) (ton/year) (ton/year)

Vietnam 6 million 44 million 8.1 million 44 million
Mekong Delta 4 million 22 million 4 million 22 million
An Giang 563,940 3.6 million 0.69 million | 3.6 million

Vietham should develop rice husk power plants of 160-189 megawatt
capacity near rice mills (129 rice mills with capacity of 50 -100 ton/day)

I n 2 O ] ] http://www.lookatvietnam.com/2009/12/rice-husk-powers-into-energy-consciousness-2.htmi




Specification of rice husk

® RH is composed Of eeee

(wt%)
Organic ~60 Bio-ethanol
— | Burn as Fuel
Carbon ~20
Ash(SiO,) ~20 — _
SiO, remains as exhaust

8000

6500

RH has about 60% of
energy comparing with
coal

3600
|

0 2000 4000 6000 8000 10000

® Element, SiO, and H,O in rice husk Keal / kg or L

RH of about 20wt% | ¢ H 0 N S | sio, | H,0 | Total
Is amorphous silica
37.1 4.1 31.6 0.4 <0.1 17.8 9.0 100

nd energy of Rice husk 2



Specification of rice husk ash

E:;n %%%H{.;N&
Component | No Washed by | Washed by B 17
treatment water acid Na 200
solution Mg 510
Sio, 95.77 98.72 99.76 Al :“
Na,O 0.18 i i g lég
K,O 2.11 - - ¢ 3500
MgO 0.38 0.06 - Ca 690
CaO 0.53 0.75 0.06 Ti 39
Al,O, - - 0.07 \ 0.1
Fe,O, 0.05 0.03 0.02 Cr <0.1
Zno 0.01 0.03 i ':: 2:10
MnO 0.05 0.03 - Co 011
P,Os 0.41 0.06 - N 012
SO, 0.33 0.23 - Cu 24
Cl 0.12 0.03 - Zn 23
Source: Wada, 2009 | St 36
Zr <0.1
Mo <01
_— Ba 0.33
XRD of RHA Ph 015

’ Source: Ha, 2010

Chemical compositions of RHA 25



Farmers

t
<4

Rice-based industries cluster

Paddy
field

Paddy Drying paddy |—, | Rice mill

A

CHP generation T

Y

Rice husk

Project objectives:
* Improve the rice quality
 Utilize the rice husk to produce heat for
drying the rice
 Utilize the rice husk for processing rice
husk silica

» Release the pressure of silica exploitation

rice husk

and pollution caused by illegal disposal of

Electricity and Heat

!

I
1
|
\

Rice husk ‘\

Rice husk ash

Briquette/pelley,

Silica and carbon
production

A 4
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2012-2014 2015-2017 2018 - 2020

Pre-study “An Giangand  Action plan *Implementation

phase Pitea - for of action plan for
Sustainable utilizing  a sustainable An
Communities” pjce waste” Giang province”

kR ————
s - -~ -

An Giang - Pitea
| Partnership program 2012 - 2020

icipa

Mun



Writing outline

_ _ Writing
\F/’\;gjrig:]glrooup meetings Project group meetings Implementing activity plans
Interview Workshop | _ Detail plans
Stakeholder's meetings Stakeholder’s meetings Budget
2014 10/2018
o O s e s () —— s () el = 2 2 EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE ™
2012 2015 2018 6/2019 2030
Approval decision Approval decision Adjusting The Action plan’s objectives
Strategy plan of effective Action plan of effective Ratio of rice husk to be collected
management and management and for rice husk power production or
utilization of rice biomass utilization of rice biomass other energy products
for energy production in for energy production in The ratio of straw collected for
climate change context for climate change context for energy production
An Giang province to 2030 An Giang province period

2018 - 2030

RICE WASTE TO ENERGY



Strategy plan of effective management and utilization of
rice biomass for energy production in climate change
context for An Giang province to 2030

Increase value chain of rice-byproducts and biomass renewable energy products

Increase the participation and interest of the whole society on biomass utilization

Contribute to the economic growth in a sustainable way for An Giang province as
well as Chau Thanh on rice production and processing

Specific Objectives

Vision of An Giang to 2030 reduced 8% of total GHG




Targets of Strategy plan of effective management and utilization of
rice biomass for energy production

2015 - 2020 2021 - 2030
Objectives of the Strategy ] ‘ | Chau |
Chau Thanh | An Giang Thanh An Giang
. :
Area of straw collected (% of total rice 40% 20% 60% 40%
area)
Advanced techm(z;:z)of rice cultivation 5 090 80,257 5.090 101,440
Percentage of rice husk utilization for 50% 30% 7504 50%
power and heat energy
Percentage of rice straw _utlllzatlon 0% 0% 30% 15%
for energy production
CO2 reduction (ton/year) 21,848 105,305 33,601 300,888

30



Implementing progress of period 1: from 2015 to 2020

Objectives of the Strategy

Targets in 2020

CE
Results 2018

Chau Thanh

An Giang

Chéau Thanh

An Giang

Area of straw collected (% of total rice
area)

40%

20%

21%

24%

Advanced technique of rice cultivation

5,090 (20%)

80,257 (15%)

15,751 (65%)

99,167 (17%)

(ha)
Percentage of rice husk utilization for 50% 30% ND 69% (*)
power and heat energy
Percentage of rice straw_utlllzatlon 0% 0% 0% 0%
for energy production
CO2eqg emission reduction (ton/year) 21,848 105,305 21,225 ND

31




Project impacts since 2012
Capacity building

Trainings for farmers, enterprises, officials
Awarewness Knowledge and experience exchanges
Study tours

Changing views on the value chain of by-

) worksho
products of people and managers at different P
levels = by-products rice is considered a _
precious resource | N

N
-
\

’ \ ’
/ |
\ /, \\ \ / _-
\\ I/ /| \\\\ ,/, —”a’
G TS - L == .
N \ /! o7 Sustainable development
N \ P s .
.o ‘-7 _ -7 Approval of Stratergy and action plan to 2030
‘‘‘‘‘‘‘ S -7 - Supporting for projects in fileds of climate change

-
- .

_———————- Learning and sharing knowledge from successful
Economic profits models and experts

Income of Participation of communities
2018 An Giang Pursue the goal of improving rice value chain and
farmers (VND) sustainable rice communities
Area of straw collected 150,000 ha 75 billion

rice husk Collected 799,418.60 tons 959 million




Outputs from the cooperation

Strategy plan of effective management and utilization (in 2014)

Action Plan of effective management and utilization (in 2017)

Center of excellence on renewable energy and energy efficiency (CoEREF)
10 Business plans of Combine heat and energy plants & BIOMASS

An Giang BioTechCenter following ETC and Pited’s experience

Technical training for farmers on production of forage, mushroom, rice
straw collection

A steering committee (32 members)
A rice- based industries cluster
A Biomass management association

Jan 2012 - May
farget 1 2019 (person) in
Jroups projects
Farmers 1.128

Enterprises 41
Officials (all
Ievels( 409




//;._:—7 Outcomes from cooperation

- Trained technician and politician
- Changes of mindset and awareness in rice community

- Long term impacts on environment, economic, social welfare and
nature to achieve the sustainability goals

- Technical solutions on biomass energy from rice husk
- Involvement of women

Before

e e —ra———

Thermal insulation

e - ——— = e materials
m | i e o 1 AN = ~ (products of JICin

An Giang)
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http://www.angiang-pitea.com/
http://angiang-sweden.com/

TINH AN GLIANG

Inspired researches from the cooperation
<= between Universities and Enterprises

X Table 2. Proximate analysis and lower heating value
@ g L oo the different fuels
IV\I T Proximate analysis Volatiles FixC Ash  LHV (MJ/kg)
4. Cyclone Gasifier (W'l% dr‘.!']
5. Char bin
(2) (12) & ‘Hestexhanger Torrefied 77.9 21.8 0.3 20.7
7 Multi-cyclone
o) 8 Mtcydonetin Peat 67.9 26.1 6.0 19.6
(4) = W Rice husk 66.0 147 193 14.9
1 o togine Bark 70.7 263 3.0 18.7

13. Fare

Table 3. Gas composition for the different fuels and
G) heating value of the gas after the gas cleaning equipment.
Figure 1. Schematic of the cyclone gasifier and the gas o2 o H2 CH4 LHV

cleaning G(lllipIIlE‘Ilt %mole  %mole %mole %mole (MJ/Nm"3)
Torrefied 10.8 20.1 9.2 33 575
. ) . +0.27 +0.83 +0.20 +0.25 '
Table 1. Ultimate analysis of the different fuels Peat 12.0 15.9 10.8 14
Ultimate analysis (wt% dry ash free) c H (o] N s +0.04 +0.17 +0.24 £0.06 4.07
Torreﬁed 549 6.0 387 0.1 N.D. Rice husk 142 15-0 68 2-? 4 51
:{“‘h . igz 2‘1’ i;‘; 32 Ez +0.14 +022 +0.10 +0.04 :
ceEs : : : : : Bark 13.0 16.9 6.7 2.7
Bark 531 6.0 40.5 04 00 4.84
+0.09 +0.22 +0.09 +0.05

Sources: M. Risberg, 2012
RH burning test at ETC with MEVA 36



/,’i Inspired the cooperation between HCMUNRE and Enterprises
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Owning technology of

green-silica |
AR prOdUCtion from rice Without silica With silica chemical With silica powder from RH With silica gel from RH
husk, applying and
marketing green-

HOANG H

silica products for f
paint production

Silica products from RHA
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Lessons learnt from Pitea -An Giang cooperation for
developing circular economic

Triple Helix model plays important role
ETC operation/RISE for innovation researches

Innovations on bio and circular economy

YV VYV V V

Pitea Science Park or AnGiang BioTechnique Center
for incubation and entrepreneurship




vV V VY VYV V

Lessons learnt from Pitea -An Giang cooperation for
developing circular economic

Gasification technique

Bio-waste management and experience

Incentive policies

Commitments of Government, Investors, Industries

Transparency and democracy process (strategy
development, action plan, implementation and
monitoring)




Thank you for your listening!
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Activities Before 2012

After 10 yéars

*  Energy production: Heat/electricity

The situation of using rice | Dumped into rivers, canals »  Production of high value products:
husk ' Briquettes, pellet, thermal insulated

materials, silica, handicraft products

Rolled by machine

Growing mushrooms

Making food for buffaloes / cows T
Fertilizer, mulching for planting vegetable %3
High value products ’

»  Burned out in the fields
The situation of using rice Used for growing R

straw mushrooms and mulching |
for planting vegetable

Number of straw rolling

4 __ ; 5 machine 0 * =250 (in An Giang)
7 i} 3 . o

AT 1R NPT 4 | Paddy rice cultivation area |+  625.186 ha *  632.000 ha
o * : » L 5
d i i" ‘ - ’?f jj' 5 Collected straw’sarea = 120.000 ha (=19 %) 200.000 ha =32 96/40% of the action
oy -5 4 [ e~ 7 ' TR plan (increased 66% compared to 2012)
7 iR
E’ s % *  Changing views on the value of by-

F{ o g products of people and managers:

4

Developing and approving the Strategy |~
and Action Plan on effective management
and use of rice biomass by 2030 (by-
products rice is considered a precious
resource)

*  Rice husk, straw and ash
were wastes
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Activities Before 2012

Additional income from rice by-
products:

Straw’s price in the fields: 500.000 d/ha
Straw roll’s price: ~ 20.000 -25.000/roll
Husk’s price: 600 ¢ — 1.500 d/kg

Ash’s price: 120.000 & — 200.000 d/ton

= cost money for
treatment/disposal

For farmers

Entrepreneur: rolling straw, producing |s  There is no straw bales m Profit from new business (trading
Briquettes, pellet, ash business straw/Briquettes, transport)

Rice mill owners (Using rice husk to dry |  High Energy cost = Save energy costs and gain high profits from
paddy rice and selliing rice husk) (electricity - heat) rice husk and rice husk ash

= Create jobs in rural areas (Drive straw rolling :

» Creating jobs for rural labors = None machine, porterage - transport)

Planting vegetables / = Towards producing silica and other high value
flowers products

o / _-;_i 7 —T—.:rw "li K
p ‘AL {4 iﬁ-y )’ :f%

2 |% Rice husk ash "
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The situation of using
rice husk

Dumped into rivers,
canals

Energy production: Heat/electricity

Production of high value products: Briquettes, pellet,
thermal insulated materials (JIC)

Producing silica

Making handicraft products

Burned out in the fields

Rolled by machine

- : . : » Used for growing Growing mushrooms
The situation of using .
. mushrooms and Making food for buffaloes / cows
X rice straw : : 1 - :
= mulching for planting Fertilizer, mulching for planting vegetable
vegetable High value products
2 Number of straw rolling|, 0 ~ 250
machine
. Paddy rice cultivation | 625.186 ha 632.000 ha
: area
200.000 ha =32 %/40% of the action plan
— ) o ~ 0
4 Collected straw’s area |* 120.000 ha (=19 %) (increased 66% compared to 2012)
¥

Awareness

Rice husk, straw and
ash were wastes

Changing views on the value of by-products of people
and managers: Developing and approving the
Strategy and Action Plan on effective management
and use of rice biomass by 2030 (by-products rice is
considered a precious resource)
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Activities

2012

** Additional income from rice
by-products:

» For farmers

cost money for
treatment/disposal

Straw’s price in the fields: 500,000 d/ha
Straw roll’s price: = 20,000 -25,000/roll

Husk’s price: 600 d — 1,500 d/kg

Ash’s price: 120,000 d — 200,000 d/ton

» Entrepreneur: rolling straw,
producing Briquettes, pellet,
ash

There is no straw bales
business

Profit from new business (trading straw/Briquettes,

transport)

> Rice mill owners (Using rice
husk to dry paddy rice and
selliing rice husk)

High Energy cost
(electricity - heat)

Save energy costs and gain high profits from rice husk

and rice husk ash

> Creating jobs for rural labors

None

Create jobs in rural areas (Drive straw rolling machine,

porterage - transport)

¢ Rice husk ash

Planting vegetables /
flowers

Towards producing silica and other high value products
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Future cooperation between An Giang and Pitea
New proposals focus on young generation
Objectives: Improving young people’s engagement in society and developing the
communication with citizens
Project life: 1 year broadening and developing
JActivities:
» Improving presentation skill/ entrepreneurial skills (Start-up projects/plans)
» Building capacity on arranging and developing their own projects/plans

» Dialogue for sharing knowledge, experience and culture between young generation in
An Giang and Pitea

» Preparing for new application for a three-year project 2021 — 2023

AnlGiangyMarchi06,2019
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