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PROCESS OVERVIEW



UCO Pretreatment



UCO Pretreatment Mass Balance
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Chemical reaction
in Acid Reactor

FFA Conversion:
Free fatty acids
are converted
to FAME via
acid-catalyzed
esterification.
Equilibrium
Shift: Excess
methanol and
water removal
enhance ester
formation
efficiency.

H SO2 4

BEFORE AFTER

UCO Pretreatment



Chemical reaction
in Acid ReactorUCO Pretreatment



Biodiesel Plant

Water washer





Biodiesel Plant Chemical reaction
in Base Reactor

Base-Catalyzed Transesterification:
Triglycerides react with excess methanol
KOH catalyst to produce biodiesel and
glycerol.
Reaction Progress: Triglycerides are fully
converted maximizing biodiesel yield with
glycerol as a by-product.



Biodiesel Plant Chemical reaction
in Base Reactor

Effect of Methanol to Oil Ratio:
Increasing MeOH:TG ratio enhances
equilibrium shift and accelerates
conversion, leading to higher
biodiesel yield.
Conversion Behavior with Reactor
Volume: Conversion rises rapidly at
small reactor volume due to fast
primary reaction, then gradually
approaches equilibrium as
secondary reactions become rate-
limiting.



Biodiesel Plant Wet washing of
crude biodiesel 

https://www.researchgate.net/figure/Schematic-diagram-of-
the-setup-used-for-the-wet-washing-process-Biodiesel-soap-
and_fig1_264232838

Wet Washing Mechanism: Water contacts crude
biodiesel to extract residual catalyst, soap, methanol,
and polar impurities through phase separation.
Process Performance: Higher washing temperature
enhances impurity removal, while water ratio controls
the trade-off between catalyst/soap reduction and
final water residue.

FAMEFAME

GLY+CAT.GLY+CAT.



Glycerol Plant





Glycerol Plant



Waste Management Wastewater 

Sources

Specs: 
Flowrate = 10532.98 Tonne/year
Composition (%Mass) = 99.71% Water, 0.29% MeOH

1.From methanol recovery at T-100

Specs: 
Flowrate = 9448 Tonne/year
Composition (%Mass) = 86.77% Water, 13.23% MeOH

2.Flashed after water washing FAME

Specs: 
Flowrate = 5300 Tonne/year
Composition (%Mass) = 85% Water, 15% MeOH

3.Waste from glycerol distillation Wastewater treatment plant
Cost: 2 $/m3 , Annually: 50,563 $/year



Waste Management

2.                   salt from neutralization

Specs: 
Flowrate = 2198 Tonne/year
Composition (%Mass) = 50% Solids, 30% Moisture , and 20% Oil

Specs: 
Flowrate = 35.08 Tonne/year
Composition (%Mass) = 100% 

Solid Waste 

Sources
1.  Insoluble solid from raw-UCO filtration



Waste Management Solid Waste 

Treatment/Valorization
Insoluble solid from raw-UCO filtration

Composition (%Mass) 
50% Solids,
30% Moisture,
20% Oil

Flowrate = 2198 Tonne/year

Anaerobic Digestion

3,813 m3/day

~30 days retention time
Sludge

Biogas

Energy eqivalence :  ~16 MJ/m3

Volume: 330.63 m3

1,700 kg/day
Energy eqivalence :  ~10 MJ/kg



Waste Management

               salt from neutralization

Composition (%Mass) 
100 % Solid 

Does not increase soil salinity
Sulfur is essential for plant growth
Potassium increase resistance to
heat & drought

Solid Waste 

Treatment/Valorization

Flowrate = 35.08 Tonne/year

Sells as fertilizer 





Economic analysis Estimated cost of each
equipment in the process

Overall plant
Equipment Cost

(USD)
Equipment Cost

(THB)

Total $ 5,792,500.00 ฿ 194,106,675.00



Economic analysis
Plant construction cost calculation.

https://davuniversity.org/images/files/study-
material/PLANT%20DESIGN%20AND%20ECONOMICS%20FOR%20CHEMICAL%20ENGINEERS.pdf



Economic analysis
Total cost of production (Raw material + utilities)



Net profit from production calculation

Economic analysis



Economic analysis
Production cost in of case changing UCO supplier to 

UCO cost changed from 925 to 626.67 USD/ton



Economic analysis
Profit in case of changing UCO supplier to Bangchak



Economic analysis
Profit in case of changing UCO supplier to Bangchak



Location





Location



GLYCEROLYSIS



GLYCEROLYSIS



To summarize the kinetics used in the AspenHYSYS simulation based on this findings,
the value of rate constant, activation energy, and Arrhenius pre-exponential factor are

0.0212 L/mol-min, 8.608 kcal/mol, and 4,495.355 L/mol-min, respectively.
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 PRETREATMENT  PLANT



 BIODIESEL  PLANT



SAFETY



SAFETY ANALYSIS METHODOLOGY
(SLR–HAZOP INTEGRATION)



TEMP

PRESSURE

HAZOP EXAMPLE : REACTOR
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MECHANICAL
DESIGN



Reactor 
(R-200)

Thickness Shell

Thickness Head

0.6875 inch

0.6875 inch

ASME Section VIII Division 1

Thickness jacketed
Shell

Thickness jacketed
Head

0.375 inch

0.375 inch



Flash Drum 
(V-200)

Thickness Shell

Thickness Head

0.6875 inch

0.6875 inch

ASME Section VIII Division 1



Distillation Column 
(T-100)

Thickness Shell 0.375 inch

ASME Section VIII Division 1



PLANT LAYOUT
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