
Installation of a production plant for 60.000 t/y 
biodiesel (methyl ester) from rapeseed oil in 

Leer 
 

1. Aim 
 
The objectives of the project was to built and operate a 60,000 t/y biodiesel plant producing 
rapeseed oil, or Rape Methyl Ester (RME), in the city of Leer, Germany, close to the boarder 
with The Netherlands. The production process is based on the newly developed and patented 
CD PROCESS. The successful demonstration of this biodiesel production plant will open new 
markets for vegetable fuel oil, the utilisation of which can make a significant contribution for 
a better environment, while at the same time identifying new uses for agricultural products.  
 
 

 
 

Photo 1: General view of the plant 
 

2. Introduction 
 
Methyl ester of different plant oils can be used as biodiesel. In northern and middle Europe 
mainly rapeseed oil is used for this purpose due to the physical properties of its ester and the 
climatic conditions in the region, while in Italy mainly sunflower seed oil is used for 
conversion to biodiesel. In the USA soybean oil is the most important raw material, and in 
countries in tropical regions like Malaysia palm oil esters have been tested with very good 
results. 
 
Since 1750 the Connemann family is working in Leer with renewable resources such as oil 
meal, green soap, wood and linseed. As a consequence of this business the first German 
oilseed extraction plant was built in Leer in 1887. The new oil mill in Leer was built in 1976 
and is processing about 1000 t of rapeseed or sunflower seed per day producing plant oils and 
meal. In 1991 the first test plant for 1.000 t/d of biodiesel was planned and built by Dr.-Ing. 
Joosten Connemann and Anton Krallmann and their team of engineers, followed in 1993 by 



the second one with a capacity of 5.000 t/d. In 1995 the industrial production plant was built 
and is running since then with a production of 270.000 l/d.  
 
CEBECO, a holding company of numerous agroindustrial co-operatives in the Netherlands, 
and Oelmühle Leer co-operate in this project because the Dutch crop of rapeseed is 
concentrated in the north-western provinces of Groningen, Friesland and Drenthe, and 
therefore the oil mill at Leer has an optimal site in view of supply of raw materials. CEBECO 
has several activities of its own and has been intensely working on biodiesel since 1990. 
Biodiesel was introduced into the Netherlands in May 1992 in the Provincie Huis, Groningen. 
The co-operation is that Oelmühle Leer Connemann GmbH & Co. guarantees non-food use 
and growing market contracts for RME and that CEBECO guarantees delivery of rapeseed 
and sells part of the products. 
 

3. Technical Description 
 
Methyl Esters 
The general properties of methyl esters are very similar to those of mineral diesel fuel and in 
some points they are even better. Biodiesel has a very high cetane number of about 58, which 
results in a smoother performance of the engine. It also contains no sulphur which eliminates 
completely SO2 emissions and increases the lifetime of oxidation catalytic converters. This 
renewable fuel is biodegradable, contains no aromatics and is non toxic. It has a high 
flashpoint of about 170 °C and it is not explosive. Finally its lubricate properties are very 
good and it therefore reduces engine wear.  
 
Biodiesel can be mixed with diesel fuel in any proportion. The philosophy of using biodiesel 
is different from country to country. In Germany and Austria it is used as a pure fuel while in 
many other countries it is mixed with mineral diesel fuel.  
 
Typical industrial RME process  
The production of esters, is traditionally achieved by mixing oil and methanol (in the presence 
of a suitable catalyst) in a batch process with subsequent purification by distillation which is 
an energy consuming process. Due to the occurrence of the competing reaction of 
saponification, this process has to be carried out in anhydrous conditions. Continuous 
processes have also been developed, but they operate at high pressures (e.g. 50-100 bar) and 
high temperatures (e.g. 200-250 °C), while the distillation step had to be maintained with 
additional significant loss of product.  
 
Today in Europe the total capacity of biodiesel plants is about 1 Mio t/y, concentrated mainly 
in France, Germany, Italy and Belgium. 
 
The CD PROCESS  
The CD PROCESS produces RME with very low content of free glycerine, i.e. below 0.15 % 
with two transesterification steps and below 0.05 % with three transesterification steps.  
 
The development of the CD PROCESS was the result of the following aims:  
 
1. continuous process for a higher capacity/output, up to 15-20 t/h and higher instead of 0.5-

1.5 t/h which was the industrial standard until 1992, 
2. energy-saving operation, with the possibility to eliminate the energy consuming 

distillation step,  
3. constant, improved quality of the finished product.  
 
With this process the glycerine is being constantly removed by "continuous deglycerolisation" 
in reaction columns with a constant flow. This is the main innovation of the process and takes 



place in the  separation step of the two phases, the free glycerine still dissolved in the light 
phase is extracted simultaneously by use of aqueous extraction media.  
 
In addition, the energy consumption is reduced by approximately 1/3, as the energy losses due 
to the distillation, accounting for several percentage points (about 5%) are eliminated. With 
the CD PROCESS, only about the initial quantity of fatty acids seems to be lost, but this 
amount of fatty acids is sold as such after separation or can even go through a separate 
esterification process, so the additional loss is negligible. 
 

4. Performance of the plant 
 
The construction phase was completed on September 1995, 15 months after the start of the 
project, including 6 months of erection, and very close to the expected date. Production at the 
plant started on September 12th 1995. The energy balance of biodiesel in comparison to the 
total use of the rape plant is very positive; in the range of 1:3 - 1:5 energy input versus energy 
output. The CO2 avoided emissions are also remarkable when taking into account the total use 
of the rape plant including RME, rape meal, glycerine and thermal use of rape straw since 1 
kg RME saves CO2 equivalent for 2,15 kg diesel fuel. The energy consumption is, as 
expected, much lower than in conventional units with high temperature processes including 
distillation towers. The electricity consumption is about  25 kWh/t RME and 300 kg steam/t 
RME, and this is about 60 - 70 % lower than for industrial processes using conventional 
technologies.  
 

 
 

Photo 2: Separators in Transesterification: 1st & 2nd reaction steps and 2 washing steps 
 
 
The quality of the product corresponds to the expected quality, referring to the results 
obtained with the test plants. The produced biodiesel fulfils all requirements of the German 
DIN-Standard E DIN 51606 or is even better as given in Table 1. To obtain this result it is 
sufficient to use only two transesterification steps (see photo 2 above) which is an indication 
for the exceptional good performance of the plant. 
 
 
 



Table 1: Properties of biodiesel from the Leer plant compared to E DIN 51606 
Property Units E DIN 51606 Biodiesel from Leer 

Density 15°C G/ml 0.875 – 0.890 0.883 
Flashpoint °C 110 >170 
Moisture ppm 300 200 
Neutrarisation N° mg KOH/g 0.50 0.15 
Total Glycerol % 0.25 0.10 
Free Glycerol % 0.02 0.002 
Phosporus ppm 10.00 <2.00 
Methanol % 0.30 0.005 
CFPP °C -20, -10, 0 Winter: -22 

 
The by-product glycerine is produced as crude glycerine with a concentration of about 80 %, 
being purified and concentrated in the glycerine distillation unit. The result is a product of 
very high quality according to the specifications of the pharmaceutical industry.  
 
 

5. Economic Viability 
 
The low energy demand and low 
personnel costs result in very low 
production cost for biodiesel using the CD 
PROCESS, making the production of 
biodiesel much more profitable. Low 
product prices are essential to compete 
with mineral diesel fuel. The production 
costs for biodiesel produced in Leer are in 
the expected range and are lower than for 
biodiesel produced in conventional plants.  
 
The dialogue with German car 
manufacturers convinced them to start 
approving their cars for biodiesel. 
Volkswagen AG started in autumn 1995 to 
approve nearly all passenger and transport 
cars with diesel engines for biodiesel.  
 
 
 
 

6. Project Identifiers 
 

Photo 3: Glycerine  evaporation unit

 
 
 
 
 
 
 
 
 
 

Project: BM/446/93-DE 
Owner: Oelmühle Leer Connemann GmbH & Co. 
  45 D-26789 Leer 
  Germany 
  Tel.: +49-491-8002-15  

Fax: +49-491-8002-14 
Contractors: Oelmühle Leer Connemann GmbH & Co. 
  CEBECO Handelsraad BA 
Technology: Oelmühle Leer Connemann GmbH & Co. 
Total Cost: 10,580,815 ECU 
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