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• Leading worldwide technology-

oriented engineering company

• Established 1897

• Subsidiary of mg technologies

LURGI
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mg Technologies Group
Fields of Activity

mg technologies AG

mg chemical groupmg engineering group

Lurgi AG

· Life Science

· Oil ´Gas ´Chemical

· Process Packages

· General Contracting

· EPC / LSTK

Lentjes AG

· Environment

· Energy

· Process Technology

Zimmer AG

· Polymers /
Fibers

· Process Technology

· Turnkey Facilities

· Manufacture

· Contract Production

GEA AG

· Grasso
· Westfalia Separator
· Niro
· Barr-Rosin
· Tuchenhagen
· Wiegand
· Kestner

· Process Components
· Process Systems

Dynamit Nobel AG

· Life Science  /
Explosives

· Plastics

· Advanced Ceramics

· Specialty Chemicals

· Pigment Chemicals

· Manufacture

· Contract Production

solvadis AG

· Life Science

· Specialty Chemicals

· Distribution
Natural Products

· E-Commerce
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Our Process / Product Technologies

Edible Oil
· Extraction
· Solvent / Lysine recovery
· Deodorization
· Refining
· Flaking
· Degumming

Edible Oil
· Extraction
· Solvent / Lysine recovery
· Deodorization
· Refining
· Flaking
· Degumming

Oleochemical
· Distillation / Fractionation
· Fatty Acid / Fatty Alcohol
· Esterification
· Transesterification (Biodiesel)
· Glycerin extraction / distillation
· Hydrogenation

Oleochemical
· Distillation / Fractionation
· Fatty Acid / Fatty Alcohol
· Esterification
· Transesterification (Biodiesel)
· Glycerin extraction / distillation
· Hydrogenation

Derivatives
· Sugar Processing / Desugarization
· Sugar alcohols (Sorbitol)
· Vitamins
· Tocopherol
· Organic / Inorganic acids

Derivatives
· Sugar Processing / Desugarization
· Sugar alcohols (Sorbitol)
· Vitamins
· Tocopherol
· Organic / Inorganic acids

Starch
· Corn wet-milling
· Modified Starch
· Sweeteners
· Ethanol (corn dry-milling)
· Fermentation / Beer

Starch
· Corn wet-milling
· Modified Starch
· Sweeteners
· Ethanol (corn dry-milling)
· Fermentation / Beer
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Lurgi AG Network

Canada

USA, 
Memphis, TN

Mexico

Brazil

Denmark

UK

Netherlands

France

Spain

Switzerland

Austria

Ita ly

Bo tswana

South Africa

Kazakhstan

Saudi-Arabia

UA E

Turkey

Russia

Czech Republic

Po land

India

China

Tha iland

Japan

Ta iwan

Vietnam

Malaysia

Singapore

Indonesia

Australia

Slowenia

Germany
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From the first Lurgi patent application in 1897,  research and development has 
been a corner stone of Lurgi:

Lurgi R&D Facilities
a corner stone of Lurgi

· State-of-art 600,000 sq ft R&D center

· Pilot plants and up to 100 test facilities

· More than 80 innovative and largely  proprietary 

processes

· Continuous new process development and 

optimizing  existing processes

· Systematic modularization and standardization of 

products



Page 8LPSI Copyright 2004

· Founded 1974 and became part of Lurgi Group in 1998

· Full Service Engineering & Construction company

· Over 2.5 million hours without a lost-time-accident

· First Class Quality Management - ISO 9001-2000 Certified

Facts About LPSI
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· Feasibility Study

· Process Development

· Project Development

· Process Engineering

· Detailed Design

· Process Automation

· Permitting Support

1. Project Development Phase
Full service throughout the project
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· Registered Engineers (50 States)

· Project Management

· Process

· Mechanical   

· Civil / Structural

· Electrical / Instrumentation

· Controls / Automation

2. Project Engineering Phase
Single source of supply
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· General Contractors (45 States)

· Construction Management

· Equipment Procurement

· Specialty Fabrication

· Merit Shop

3. Execution / Construction Phase
Full service throughout the project



Biodiesel
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Transesterification

What is Biodiesel (Methylester)?

1 Oil or Fat 
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Transesterification

Deacidification

Distillation

Lurgi Processes in the Oleo chemistry
Oil and Fat

Splitting Distillation

Hydrogenation

Spray Cooling

Hydrogenated
Fatty Acid

Pretreatment

Distilled 
Methyl Ester

Hydrogenation to 
Fatty Alcohols

Fractionation and 
Carbonyl/

Conversion

Fatty
Alcohol

Distilled
Fatty
Acid

Metal Soap 
Production

Metal
Soaps

Glycerin Water
Pretreatment

Distillation

Bleaching

Pure
Glycerin

Fractionation

Fractionated
Fatty Acid

BIO-
DIESEL

Transesterification

(Filtration, Degumming, Neutralization, 

Bleaching, Winterization, ...)
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· Soybean

· Canola / Rape Seed

· Sunflower / Safflower

· Corn

· Mustard Seed

· Cotton Seed

· Palm Seed / Palm Kernel

· Coconut

· Beef Tallow

· Others

Feedstocks for Biodiesel
Vegetable Oils and Animal Fats
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Biodiesel Process
From vegetable oils

Transesterification
Glycerin Water
Pretreatment

Methanol
+ Catalyst

Crude Glycerin
> 80% conc.

Pharma Glycerin
> 99.5% conc.

Biodiesel

Chemicals

Washing & Drying

Refined Oil Used Oils

Special 
Pretreatment

Thermal 
Deacidification

Esterification

Methanol
+ Catalyst

Pre-
Treatment

Reaction

Cleaning

Degumming & 
Deacidification

Crude Oil Multiple
Feedstock

Constant
Product
Quality

Distillation & Bleaching
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Transesterification

Oil

Crude Glycerin

Reactor 1 Reactor 2

Biodiesel

Glycerin
Water
Evaporation

Wash
Column

Methanol

Catalyst

Methanol
Recovery

Glycerin
Water

Catalyst

Glycerin
CROSS-FLOW

(Patented)

Closed WASH-
WATER loop

… High Lights of the LURGI - Process
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· Technology suitable for multiple feedstock

· Continuous process at atmospheric pressure and ± 60 °C (140 °F)

· High yield process

· Low catalyst / chemical / energy consumption

· Clear phase separation by special gravity process (no centrifuges)

· Low operating and maintenance cost

· Biodiesel quality to ASTM D-6751 / DIN 51606 / EN 14214

· Raw Glycerin quality to BS 2621

· Pharma Glycerin to EP 99.5 (Kosher if feedstock is virgin oil / fat)

Technology Summary
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Yield calculation based on 

1,000 kg dried, degummed and deacidified rapeseed oil:

– Biodiesel 1,000 kg

– Crude Glycerin 128 kg

– or Pharmaceutical Grade Glycerin 93 kg

– and technical Grade Glycerin 5 kg

Yield & Consumption Figures
Based on RBD Oil Quality (metric units)

Consumption figures per 1 metric ton rapeseedmethylester:

– Methanol 96 kg

– Catalyst (100%) 5 kg

– Hydrochloric Acid (37%) 10 kg

– Sodium Hydroxide (50%) 1.5 kg

– Steam 415 kg

– Cooling Water 25 m3

– Electrical Energy12 kWh

– Nitrogen 1 Nm3

– Additional Water 20 kg
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Yield calculation based on 

1,000 lbs dried, degummed and deacidified rapeseed oil:

± Biodiesel 1,000 lbs

± Crude Glycerin 128 lbs

± or Pharmaceutical Grade Glycerin 93 lbs

± and technical Grade Glycerin 5 lbs

Yield & Consumption Figures
Based on RBD Oil Quality (english units)

Consumption figures per 1 metric ton rapeseedmethylester:

± Methanol 212 lbs

± Catalyst (100%) 11 lbs

± Hydrochloric Acid (37%) 22 lbs 

± Sodium Hydroxide (50%) 3.3 lbs

± Steam 915 kg

± Cooling Water 6600 gal

± Electrical Energy12 kWh

± Nitrogen 35 cubic feet

± Additional Water 5 gal
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Biodiesel Specification in the US
ASTM D-6751

degree CBy CustomerCloud Point

wt. %0.240Total Glycerin

ppm10 max.Phosphorous

47 min.Cetane

No. 3 max.Copper Corrosion

mg KOH/g0.80 max.Acid Number

wt. %0.020Free Glycerin

wt. %0.050 max.Carbon Residue

wt. %0.020 max.Sulfated Ash

mm²/sec.1.9-6.0Kin. Viscosity, 40C

wt. %0.05 max.Sulfur

degree C at T 90360 max.Vacuum distillation

vol.%0.050 max.Water & Sediment

degree C130.0 min. Flash Point

UnitsLimitsProperty
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ASTM versus DIN versus Lurgi
side-by-side comparison (1/2)

-20�C
Nov. 16 to Feb. 28

not comparable

min. 51

0.25

0.02

0.5

500 ppm

min. 101�C

3.5 ± 5.0 mm2 / sec

0.86 ± 0.9 g / ml

pr EN 14214

-20�C
Nov. 16 to Feb. 28

0.05 % max.

min. 49

0.25

0.02

0.5

300 ppm

min. 110�C

3.5 ± 5.0 mm2 / sec

0.875 ± 0.9 g / ml

E DIN 51606

-22�C
Nov. 16 to Feb. 28

UnspecifiedCloud Point

<0.01 %0.05 % max.Carbon Residue

56min. 47Cetane

0.100.24Total Glycerin

0.0110.02Free Glycerin

0.20.8Acid Number

138 ppm500 ppmWater & Sediment

175�Cmin. 130�CFlashpoint

4.4 mm2 / sec1.9 - 6.0 mm2 / secViscosity @ 40�C

0.88 g / ml0.875 ± 0.9 g / mlDensity @ 15�C

Lurgi Process*ASTM D-6751

* Analysis from stable production of NEW, Marl, Germany
Raw material: Rapeseed oil
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ASTM versus DIN versus Lurgi
side-by-side comparison (2/2)

96.5 wt%

max. 120

-

max. no. 1

max. 0.01%

max. 24 ppm

max. 5 ppm

max. 5 ppm

max. 10 ppm

min 6 h

pr EN 14214

-

max. 115

-

max. no. 3

max. 0.01%

max. 20 ppm

max. 5 ppm

max. 5 ppm

max. 10 ppm

min 6 h

E DIN 51606

98.3 wt%-Ester content

112-Iodine value

-max. 360 C
Distillation temp. (90% 
recovery)

1max. no. 3Copper corrosion

< 0.01%max. 0.05%Sulfur

4 ppm-Total contamination

< 0.5 ppm-Calcium+Magnesium

< 0.5 ppm-Sodium+Potassium

< 0.5 ppm-Phosphorous

8.7 hreportOxidative stability

Lurgi Process*ASTM D-6751

* Analysis from stable production of NEW, Marl, Germany
Raw material: Rapeseed oil



Selected Methylester References
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includes crushing & 
refining

Rape Seed10 mmgpyMalchin, Germany 2004

pilot plant
Rape Seed Oil, 
Sunflower Oil,

several
0.75 mmgpyEHN, Pamplona, Spain2003

Rape Seed Oil30 mmgpyNew Energy West, Germany2002

incl. pharma glycerin,
multifeedstock 

pretreatment units

Rape Seed Oil, 
Palm Kernel Oil,

Sunflower Oil
12 mmgpyEHN, Caparosso, Spain2004

extended pharma 
glycerin capacity, 
crushing on hold

Rape Seed (Oil)18 mmgpyHalle, Germany 2005

incl pharma glycerinTallow / Palm Oil20 mmgpyHuish Detergents, Houston, TX1998

incl. winterizationSunflower Oil6 mmgpyIbold / Kirchfeld, Hungary1992

incl. pharma glycerinPalm Oil25 mmgpyBatamas Megah, Indonesia1991

Soybean Oil20 mmgpySherex Chemical Co, USA1988

CommentsFeedstockCapacityCustomerYear

Transesterification

Proven ProcessProven ProcessProven Process
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Customer: EHN 

Plant: Biodiesel and Glycerine Plant

Location: Caparosso, Spain

Capacity: 110 TPD (11 MMGal per year)

Lurgi Services:

ƒ Basic Engineering

ƒ Detail Engineering

ƒ Procurement / Construction incl. Steel Structure

ƒ Construction Supervision

ƒ Commissioning and Start-up

Greenfield Project:

Lump-sum Turnkey - Single Line Responsibility
for Process Units

Start of Engineering: Sep. 2002

Start-up: June 2004
Special Features
‹ Continuous Transesterification Process
‹ Multifeedstock: Rape, Palm Kernel, Sunflower
‹ Oil Refining, Winterization, Bleaching, USP Glycerin

EHN 
Spain



Customer: Natural Energy West GmbH 

Plant: Biodiesel and Glycerine Plant

Location: Marl, Germany

Capacity: 300 TPD (30 MMGal per year)

Lurgi Services:

ƒ Basic Engineering

ƒ Detail Engineering

ƒ Procurement / Construction incl. Steel Structure

ƒ Construction Supervision

ƒ Commissioning and Start-up

Greenfield Project:

Lump-sum Turnkey - Single Line Responsibility

Start of Engineering: March 2001

Start-up: March 2002
Special Features
‹ Continuous Transesterification Process
‹ High Quality Biodiesel & Glycerine
‹ Na-Methylate as Catalyst

Natural Energy West
Germany



Customer: RVE Malchin 

Plant: Crushing, Biodiesel, and Glycerin 

Location: Malchin, Germany

Feedstock: Canola (rapeseed)

Capacity: 84,000 tons/year Crushing

11 million gallons/year Biodiesel

4,450 tons/year Glycerin

Lurgi Services:   Lump-sum Turnkey

Single Line Responsibility

Engineering/Procurement/

Construction (EPC)

Start of Engineering: December 2002

Start-up: February 2004
Special Features
‹ Continuous Transesterification Process
‹ High Quality Biodiesel & Glycerin
‹ Greenfield project

Rapsveredelung Vorpommern
Germany



Huish Detergents
Houston, TX

Customer: Huish Detergents Inc. 

Plant: Detergent Methyl Ester Plant

Location: Houston, TX

Capacity: 300 TPD

Lurgi Services: Engineering & Procurement

ƒ Basic Engineering

ƒ Detail Engineering

ƒ Procurement

ƒ Process Installation / Supervision

ƒ Commissioning and Start-up

Feedstock: Beef Tallow / Palm Kernel Oil

Start of Engineering: March 1999

Start-up: April 2002
Special Features
‹ Continuous Transesterification Process
‹ Fatty Alcohol Production
‹ USP Glycerin



IBOLD
Hungary

Customer: Ibold

Plant: Biodiesel and Glycerine Plant

Location: Hungary

Capacity: 60 TPD

Lurgi Services: Engineering & Procurement

ƒ Basic Engineering

ƒ Detail Engineering

ƒ Procurement

ƒSupervision of erection

ƒ Commissioning and Start-up

Feedstock: Rapeseed Oil

Start of Engineering: 1992

Start-up: 1993

Special Features
‹ Continuous Transesterification Process
‹ High Quality Biodiesel & Glycerine
‹ Na-Methylate as Catalyst



Customer: Batamas Megah, Indonesia

Plant: Transesterification to
Fatty Acid Methyl Ester with
Hydrogenation to Fatty Alcohol

Location: Batamas, Indonesia

Capacity: 250 TPD

Lurgi Services:

ƒ Project Management

ƒ Basic Engineering

ƒ Detail Engineering

ƒ Procurement

ƒ Construction Supervision

ƒ Commissioning and Start-up

ƒ Operator Training

Start of Engineering: July 1991 

Start-up: September 1994

Special Features:
‹ Continuous Transesterification Process
‹ Methyl ester Distillation & Fractionation
‹ Glycerine Recovery Line

Batamas
Indonesia



So, Why work with LPSI?
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Why Work with LPSI ?
Our competitive advantages

· Process and performance guarantees backed by a strong company

· Single source provider for all services

· In-house process engineering, technology and construction teams

· Superb safety credentials - OSHA and State requirements

· ISO 9001 ± quality is more than a word, it is a requirement

· Aggressive schedule adherence ± we make it happen !


