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Bio-derived polymers
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Manufacturing Process of PHA
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Concept of Design [ R

‘Multipurpose pilot plant that uses biomass as a feedstock”

Many different units and processes | > Flexible and multipurpose pilot plant

How?

1. Multi-purpose tanks/reactors Proposed Commissioning by 2026!
2. Mobile shared equipment

3. Flexibles + Distribution panels

4. Prompt CIP/SIP station and mobile equipment




How can EECI serve biopolymer manufacturing? wooea

Central Utility

HVAC, Process chill water, Steam, Hot water, RO water, Thermal Fluid, CIP, Wastewater treatment

Biomass Upstream Downstream Green
Pretreatment Fermentation Process Chemistry
* Physical « Up to 15,000 L of « Separation, * Non biological
pretreatments. fermenter. concentration, processes which
« Enzymatic « GMP Coverage for food and purification relevant to
Hydrolysis. and supplementary by various types biorefinery.
« Acid Hydrolysis grade products. of unit operations. « Environmental
« lonic Liquid friendly process
extraction equipment
« Biomass supported.

modification
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=0 eflale 24, Pretreatment, Fermentation + Green Chemistry
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Module 1

Biomass Pretreatment Process



Biomass Pretreatment Process (Module 1)

Process Flow Diagram
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Biomass Pretreatment Process (Module 1)

Process Flow Diagram

Biomass Preparation Batch Reactor & Holder Tank

Mobile Equipment
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Module 2

Upstream Process



Upstream Process (Module 2)

Process Flow Diagram _
Preparation Tank
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Upstream Process (Module 2)

Process Flow Diagram

Sterile / Buffer Tank & Liquid solid mixer
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Upstream Process (Module 2)

Process Flow Diagram

Fermenter 150L & 1,500L & 15000L with Feed Tank
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Module 3

Downstream Process



Downstream Process (Module 3)

Process Flow Diagram

Processing Tank
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Downstream Process (Module 3)

Process Flow Diagram

Downstream Process for Clarification & Concentration
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Downstream Process (Module 3)

Process Flow Diagram
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Module 4

Green Chemistry Process



Green Chemistry Process (Module 4)
Process Flow Diagram

Fine Chemical Processing Tank
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Green Chemistry Process (Module 4)
Process Flow Diagram

Separation / Extraction / Purification

[= {Fa=) pm e T
[z = wvorae |
&= ! CENTRAL |
—_ e ————— SOLVENT [Z1==] - :
| L } ______ i IE— e | |
I 1 ) i [romsors H
i i I i B i
i H—ee i == 2
' i i = || (V] |
'—h i 1 i [ g
! : i - - i
i ! CRYSTAL f fre g i
.i_.. I - CEMTRIFUGE - i =l
] 1 ! comlaa H
i \”i} i S0 =) i ‘:l__"” ------ :
DECAWTER 0 o e T I i QII\‘..:'.ILP- ! — E} : (=) H --i
LiL EEPARATICHN D CENTRIFUGE i 100 gt 1 i o .
315.5EP-005 -t | 25Skm | ! i -
............... ] H
7305100 =
| =
s ! SHORT PATH
LT DR FILTRATION - WASHING - DRYING EVAPORATION
3350F100 FILTRATION AREA: 0.6 m* ]
=) PR, 330-SKI-005
................ =
& CHROMATOORAPHY | 335.5KI-080 |
FREFARATIVE H
= | comoMATooRA? i | ; — ;
B @ ;
! 0 -
: i = SIMULATED MOVING e CENTRIFUGAL
! i BE PARTITION -
BIPOLAR ! i CHROMATOGRAPHY CHROMATOGRAPHY
ELECTRODIALYSIS i
e i E}
= f =
— H
335-CHR-020 / 025 / 030 / 035 Sl s T
MEIXI00 300U 100-300gM
Z00LM
L s
[= COZ EXTRACTOR
{ves]
—>

I3 0100 22



Green Chemistry Process (Module 4)

Process Flow Diagram

Catalyst Processing
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Other Equipment



Other Equipment

Transfer Panel and Accessories

® Transfer Panel 5 Units

Process Flexibles Hose (3A Ferrule with Tri-Clamp & FDA Gasket)
Extra Process Connection Pieces (3A Ferrule)

Utilities Flexibles Hose

Extra Utility Connection Pieces

Operation / Commissioning Extra Adaptor

Portable Type Ultrasonic Flow Meter (Clamp - on Detector and Transmitter)
Infrared Thermometer (Temperature Gun)

Portable Pressure Gauge

Mobile Stainless-Steel Rack

Stainless Steel Cupboard with Shelves

Stainless Steel Storage Box for Extra Connection

Flexible Hose for Solvent

25
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