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TISTR Algal Excellent Center (TISTR ALEC)

Vision: To be the excellent center in regional recognition
Total Budget: 180MB (~5.0 MUSD)
TISTR ACC / TISTR Algal Research Resources Center (TISTR ARRC)

Freshwater & marine microalgal researches and utilizations

SPRT
Sl

TISTR$B4




v.¢
TISTR Algal Excellent Center

I_I

Up stream research unit e Mid stream research unit e Down stream research unit

[Algal Resources [Algal Biotech [Algal Platform

TRL level
Outcome
q Conserve
Culture collection Resources Utilization DNA barcoding & Biomaker
Conserve P Platform
Algae classification Preservation tech. Big Data Tech.
Culture preservation
: Hi-cell density Technology
research Long term preservation R&D on Food, cosmetics, . o Research
; arvesting Technology Platform
Polyphasic Identification AELUETRIG (a7 Elile i S
Environment. Extraction Technology :
New compound explore Product development G

Joint

venture

- Commercialized potential

Service
Platform
Tech.

<

Output  Resources Utilization [> Technology/Patent |:> Production/processes |:> Product



— International

Global

Glabal Catbon Fectprrt by

Unstable earth and Sustainable

development approaches

Engi

Products

National —— Customer

Algae Technology ,Thailand Super cluster and Bio-economy

7. : Arudaamyveimmantuy

~ Networks

THINK ALGAE’s Acknowledgement

(enmu ez

DENSO

ALEC S

_ TISTR Algal Excellent Center

Product

Technology and Co-product Value Chains and Industrial Demonstration

Technology

TISTR Algal Excellent Center g

| i
£ I?ﬁi

Algse boll Bio fertizer

Co-developed with other

{ TRLstatue: [} Completed by TISTR Organtzations/companies

@ icensed }

Industrial apply

Co2 capture PBRs

(500 Liter)

(Outdoor)

Algae Factory

(5,000 liter)

(Indoor)




ALEC ': ) TISTR Algal Excellent Center

V.- STISTR

TISTR Algal Excellent Center
DENSO
@ptt &ptt

PTTEP u-man Innovation: 200,000 L Outdoor Continuous Algal Biomass Cultivation system

- TISTR algae cultivation technologies
Pigment I T ™ 20,0001 | n:welogngrumuwmmummemam
gl | (e ookt e &
c - 4 e B - i
¥EL ) i . i = A 2 -

rhereduing Extraction
Frait with care. Controlled Dome

Call Disruntion Svstem Dewatering 6

Lab scale for Food/Phama,

Algae oil production Algae cultivation technologies

Functional ingredients

L |
. . e
.
LN

"
o LA N
L] -
. )

ans® Cans®

Technology and Co-product Value Chains and Industrial Demonstration

Algae Conservation Active algae Cultivation Tech.
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Unstable earth and Sustainable Global Carbon Footprint by nations

Thailand

development approaches
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Decarbonizat
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Energy efficiency,
clean renewable

Progress, but not
fast enough
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Introduction

CO2—-based products are one part of the solution

Adaptation

Managing impacts
of climate change
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Capture and
Storage
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CO, Utilization Technologies

Pilot | Semi-commercial | Commercial deployment

@ Lea

@ sodium hydroxide

@ Carbon fiber

@ Oxalicacid
@ Ethylene glycol f

@ CO, iuel cells 1
@ ruel from algae i

|

@ Hydrochloric acid

@ Socium carbonate

@ Aggregates

@ Food from aigas

@ ruel including diesel

. Fuel . Chemicals . Industrial
‘ Construction materials . Plastics
. New materials | . Agriculture & food

THE GLOBAL

CO, INITIATIVE

1V



pH

Fraction of DIC

1.0

0.5

0.0

Species IFraction

Relationship between Carbon Species and pH

HCO,-

0.2

dissolved CO,

g <&
&
'S
3
O
3 w
S
O
&
4 6 8 10 12
H of Water
P (after Homen, 1992)
1
09
08
0.7
o8 Total Carbon Dioxide Bicarbonate Carbonate
® 99.85% CO, HCO, co>
4 0.15% H,CO,
03
02
0.1+
0 + - . " - .
0 2 4 1] 8 10 12 14

pH
Figure 1 - Distribution of Total Carbon Dioxide,
Bicarbonate, and Carbonate vs. pH

John A Wojtowicz - Chapter 1.1

Solubility (mg/100 g H5,0)

10—

Temperature

| | | |
10 20 30 40

Temperature (°C)



Technology landscaping: Technology readiness of

d

ifferent pathways

o B tam | it PPN CARBON
. N -gni. 5. Calix B Solidia Ml CURE
Mineralization 1 =1 1 - Technologies ~)
i New sky ‘esQlera Skyonic 2
Fermentation Photanat OAKBIO éElectrochaea
. SN , >
ALGENOL
TISTR Algae tech :
Photosynthetic '"‘“?!Q_éfC.LE.E éﬁ ETE&%TT-ELE cellana
z;’,% ACCELERGY
\ ~ A
Carbon Sequestration Lid ot LCJ
Thermo—catalytic mﬂﬂ'ﬁﬂ.” ANTECY S cconic @) sunfire Pl
Loz g 1 e
&mp:ﬂé“&
oy nnovahions _
Electrochemical L@ de @ MANTRA
Photocatalytic . D B Tnmas
O ToRONTo  SH=ARdET
Stage of Development (TRL)
3 5 7 9



Technology landscaping: Technology readiness of
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Algae Technology ,Thailand Super cluster and Bio-economy

Agro-active Compounds
Plant Growth Regulator

Hormonal effect of crude extract from Calothrix on mung bean

<1,000 Bt/Kg

\gro-active Compounds

Herbicide

Agro-active compounds

Insecticide

3

Algae RD&I

Protein
30-40 Bt/kg ( crude)/300-4,000 Bt/kg

Agro-active Compounds

Fungicide
Calo

\gro-active Compounds
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New market
Effect of crude extract from Hapalosiphon
on various strain of microalgae
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Product/Process innovation

2012-2016
TISTR AEC

Technology Transfer & Service

* Food (edible Nostoc ball)

1995

Algae Culture collection and R&D
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* Soil conditioner
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* Testingservice

Thai Industrial Standard TIS 2321-2549
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TISTR Algal Excellent Center (TISTR AEC)

Vision: To be the excellent center in regional recognition

Duration: 5 years (2013-2017)
Total Budget: 250 MB (~8.0 MUSD)
2013-14 allocated budget: 60 MB (~1.87 MUSD)(building construction)
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Innovation: 200,000 L Outdoor Continuous Algal Biomass Cultivation system
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Result
Cost
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30-40 % Demon.Plant > 1,800 Bt/L

reclaimed water
Controlled Dome

Oil production yield and cost
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Technology network and Innovation for algae researches
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Algae Co2 fixation =

Industrial Wastes

Carbon dioxide

(flue gas)

[Waste water]
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Technology and Co-product Value Chains and Industrial Demonstration

Algae Conservation Active algae Cultivation Tech.
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Technology and Co-product Value Chains and Industrial Demonstration

Algae Conservation Active algae Cultivation Tech.

Next gen. bio-fertiizer [ Naxt gen. Acua feed

A , o o Algae ball Bio-fertilizer
Next gen. Agri. Technologies Algaesoft daily set

Co-developed with other
P . Licensed
Organizations/companies

TRL statue : . Completed by TISTR




ALEC BMC (Business Model Canvas)
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TISTR Algae Excellence Center (ALEC)

for Bio-based Economy Industries

(from research to platform of technology)
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Indoor and outdoor cultivation technologies for challenging Co,




Nostoc Commune Innovation series

Product re-branding

ynvien

Green Cavier
Mass cultivation scale
Green Pearl 5 | Outdoor Algae bead for food
mass scale production . .
. and feed industrial
Algae Cavier 1,000 L Cube tank patented

4 | Algae Bead production
30-80 L PBR

3 | Algae Bead formation
10-20 L carboy

2 | Primary cultivation
200 ml flask

Patented*

1| Culture

collection 10-20 new strains selecting

and selection

patented for high value functional food

6 | Outdoor Algae bead

industrial scale production
20,000-70,000L
ORPS

patented

Outdoor scale: Mass and cost efficient

Indoor scale: GLP and precision

Laboratory scale

and cosmetics ingredient

50x biomass/20Day




TISTR algae cultivation technologies

DETAIL A
SCALE 1/20

Outdoor 70,000 L
Industrial scale

for feed and
Indoor/Qutdoor 1,000 L

semi-pilot scale for food and feed
Indoor 360 L

Lab scale for Food/Phama.



Co2 capture PBRs

(500 Liter)

(Outdoor)

Algae Factory

(5,000 liter)

Main Supply

(Indoor)
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