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Crisis of  the world economic



Biofuel Biochemicals,
Food, Pharma



Food



Oleochemical industry (non food)

Bio-diesel

Bio-lubricant





High plant oil price



Feed stock production

Land required (deforestation)

Irrigation & fertilizer required

Long plantation time (months or years)
Processing steps



Potential of oil producing sources



- For fuel and oleochemical industry (food security)

- Short fermentation time (7 days)

- High lipid content (20%)

- Unicellular (easy drying)

Assoc. Prof. Dr. Mariena Ketudat-Cairns

Work started in 2015 for the screening 

of oleaginous yeast from various 

sources. More than 200 strains were 

isolated. 



Rhodotorula paludigina CM33

Oil droplets are observed under 
fluorescence microscope



Small scale culture







Carbon sources

Crops Factory

Main products

Wastewater
Lignocellulose

Molasses
etc



Wastewater Lignocellulosic Materials Molasses



Operated since 2019
1000 m2

Scaling up in Pilot plant



Operated since 2019
1000 m2

Scaling up in Pilot plant



• 1000-L Jacket stirred 
tank

• Turbo sieve for solid-
liquid separation

• 5-hp in-line 
homogenizer

• Microfluidizer (30,000 
psi)

• Filter press

SUT-Biorefinery Pilot Plant



Size reduction by high pressure homogenizer



Microfluidizer

30,000 psi or 2000 atm



Size reduction of  biomasses



1000-L Saccharification tank



Solid-Liquid Separation by centrifugal sieve



Solid-Liquid Separation by filter press



Dilute acid hydrolysis



Bioreactors



Bioreactors

5-L 50-L 500-L



Cell recovery



Membrane processes

50 m2 Microfiltration



Electrodialysis



Adsorption

Conductivity 
meter

Peristaltic 
pump



200-L vacuum evaporator



Centrifuge



Spray dryer 

37



Solvent extraction for lipid recovery



Rotary evaporation (20 L)



Falling Film Evaporation



3rd gen lipid production in 7 days (SDGs)  



Chromatographic separation of  carotenoid



Yeast extract for Feed (protein > 20%)



Opportunity for biofuel applications

Whole cell burning for electricity

Fast pyrolysis for bio-oil and bio-char

Biodiesel production

Hydrothermal liquefaction (HTL) of  lipid



Fast pyrolysis reactor (PMUC)

Yeast cell

Assoc. Prof. Dr. Adisak Pattiya, Mech Eng, Mahasarakhan University

Bio-oil
Pongsatorn Poopisut, et. Al., (2022), Fast Pyrolysis of an Oleaginous Yeast Rhodotorula
paludigena CM33 for Bio-Oil and Bio-Char Productions, Biomass and Bioenergy (under review)



Parr reactor for hydrothermal liquefaction



100-L HTL reactor (future work)



100-L HTL reactor (Sumitomo)



Organic Solvent Nanofiltration (PMUC)



OSN system



Fractional distillation

Prof. Dr. Jürgen Rarey
University of Oldenburg, Germany, 
ChEPS-KMUTT
Korat citizen 

Student exchange program
SUT-Oldenburg



Fractional distillation



Crystallizer 100 kg 



Process analytical technology (PAT)

Particle view measurement
PVM

Focused beam reflectance measurement

FBRM

Raman spectroscopy



Particle view measurement
PVM

Focused beam reflectance measurement

FBRM
Raman spectroscopy

Crystallization kinetic



Reactive distillation reactor for biodiesel reaction



Short path distillation (SPD)



Pilot scale SPD for biodiesel (B100)



Demonstration plant



Funding and collaborators



Thank you 

E-mail; apichat@sut.ac.th


