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© Comparative
advantages of
technology /
Differentiation
from existing

High - efficiency Modular Continuous
Biodiesel Production Technology

technologies

Principal researcher Continuous biodiesel production technology that can reduce investment

Biomass and Waste
Energy Laboratory of
the Climate Change
Research Division

Lee Jin-Suk
Kim Deog-Keun

and operation costs by more than 20% compared to existing processes while
ensuring quality stability. Biodiesel production process design technology
with the required level of flexibility and expandability to construct small- and

medium-scale biodiesel plants (2-10 thousand tons/year). © Experimental
and empirical
data

© structural Diagram/Conceptual Diagram

Conventional Technology Present Technology

° The existing method for refining and pretreating ° The concerned technology uses solid acid
free fatty acid use neutralizing reactions catalysts, and thus waste is not generated, and
or Na,SO,, thereby generating waste and the yield is improved.

decreasing the yield. * Single-step hybrid reactors are applied, thereby

allowing high-speed biodiesel production and
reducing facility costs.

e For biodiesel production, batch reactors or two
(or more) stage CSTR or PFR are used, increasing

facility costs. > The yield can be improved, and energy
° Energy is excessively consumed when recovering consumption can be reduced through the
methanol, and modular plant design technology optimization of the methanol recovery process,
is not available. and the modular design technology has been
achieved through pilot process operations.

Methanol Process IV
Recycled Methanol Excess Methanol
Recovery
Process | Process Il Process Il
Vegetable Oil Pretreatment Transesterification Separation & L s Biodiesel
(0-10% FFA) FFA > FAME Glyceride > FAME Purification
(FAME)
Solid Acid Alkali l X
Catalyst Catalyst Glycerine

High-efficiency modular continuous pretreatment, biodiesel production,
and pilot separation and refinement processes
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High-speed biodiesel production

High-efficiency Modular Continuous Biodiesel Production Technology

o Continuous modular biodiesel production process that modularizes each of its sub-processes, including oil
purification and pretreatment, high-speed biodiesel production, and separation and refinement

© Description and Characteristics of Technology

> Modularization of the continuous pretreatment process of low-cost raw oil (FFA: 10% or below) using solid
acid catalysts (impurities in raw oil physically/chemically removed through a continuous refinement and
conversion process, thereby improving the quality of the oil)

O Maturity level
of technology
o Modularization of the high-efficiency continuous biodiesel production process by single-stage reaction

technology (yield of 98% or above, energy consumption reduced by more than 20%, and high-speed
biodiesel synthesis)

Inquiries > Modularization of the refinement process and standard design technology (purity of final biodiesel
Business Development products: 96.5% or above)
Team of the Korea
Institute of Energy

Research

© Scope of Application

Tel

Application Fiel P
042-860-3384 pplication Fields roducts

© Current status

Refinement and pretreatment of High-cost raw oil and its facilities, of intellectual
E-mail low-cost raw oil, High-quality biodiesel
Production/refinement of biodiesel, Biodiesel production plants, property rights

kier-tlo@kier.re.kr
@ Bio-fuel oil and its production facilities,

Reactors for producing reaction
intermediates

Biodiesel plants,
Bio-fuel oil production,
Production of emulsions and additives

» The acid value of waste cooking oil and soybean oil is reduced to 1 or below (FFA 0.5%) through
the pretreatment process using solid acid catalysts.

» Optimization of biodiesel synthesis reaction conditions and continuous pilot production of
biodiesel

» Continuous production operation conditions and modularization process technology achieved
through the optimization of methanol recovery and washing operation conditions

v
1. 2 3 4 HIEEEEE 8 9

Basic Research Experiment | Prototype I Turning into practice | Commercialization!

[TRL 5: Prototype manufacturing and performance evaluation of confirmed materials/
components/systems]

~ [TRL 6: Manufacturing and performance evaluation of pilot-scale prototypes]

+ Modular biodiesel production technology with a capacity of 5,000 tons/year has been achieved.

« Semi-commercial demonstration and commercialization are underway through the diversification
of raw materials and long-term stability assessment.

- The scope of application is currently expanding to various fields, including the production of
transport fuels/power generation fuels.

. Application | Application = Registration | Registration
No. Title of Invention
° ftieotinventio ‘ Number Date Number Date
Single stage biodiesel production method by
1 pseudo—mu\t\—stage continuous stirred tgnk reactor 10-2007- 2007.12.17 100928463 20001118
and continuous methanol recovery equipment and 0132017

apparatus thereof

and other 3 patents
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