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ABSTRACT: Besides central oilmills oilseed processis possible in small decentral units with capesiof 0.5 to 25 tons of
oilseed per day.20 plants were examined in pradit@rocessing values and quality parameters. Bsowe values like oil-
seed throughput rate, oil yield, energy consumpéind temperature are very different. A great pégetd optimize the sys-
tems is shown by these facts. The values of qupditpmeters are not as different as expected. idwegsing capacity meas-
ured is 0.1-19.5 t/d (mean: 5.2 t/d), the oil yieldounts to 66.7-87.3 % (mean:77.6 %). Very grdrdnces shows the en-
ergy demand with values from 0.08-0.33 GJ/t oilsgeean: 0.16 GJ/t).

1 INTRODUCTION

The processing of oilseeds is usually done by grehts-
trial oilmills (central plants) with a daily capacity up to
4000 tons oilseed, each. In Germany about 12 dentra
oilmills are situated along the great waterwaysg(Fé 1).
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Figure 1: Central and decentral oilmills in Germany
(without claim to completeness)

These plants work with pre-pressing, solvent efitacand
several refining steps. Their central location lyacauses
very long ways of transportation of the oilseed dhd
products.
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On the other hand it is possible to gain vegetalilén
small units which are calledecentral plants, for example
organized by agricultural co-operative societie.pfants
are known in Germany at this time and it is supfddbeat
there are further units. The capacity amounts %e28. tons
of oilseed per day, each. Decentral plants havargdges
regarding logistical aspects, transportation costaterial
cycles and manufacturing of special products. Rredo
nantly in regions with great distances to the nesdtral
oilmill oilseed processing in decentral plants doeske
sense. As shown in Figure 1 the most decentraliltslare
located in Southern Germany with about 35 in Bavdfor
this technique two aims are very importapiteser vation

of environment (short transportation distances, no use of

solvents, reduction of energy demand...) amdease of

profit for agriculture (lower production costs, special
products with high prices). Decentral oilmills haeemeet
the following requirements:

» suitable infrastructure for the oilseed which vid de-
livered and a suitable market for both productgeta-
ble oil and press cake,

« the process should be as simple as possible toilsave
vestigations and operating costs,

e the quality of the oil produced must be sufficiéot
each kind of utilization.

Therefore it is necessary to know the influencesemhni-

cal and quality deciding properties under condgidan

practice.

In the following the both techniques will be intrambd.

2 OILSEED PROCESSING IN CENTRAL AND
DECENTRAL PLANTS

21 Processing of oilseedsin central plants

The general process is shown in Figure 2.

Cleaning anddrying are necessary for proof facility func-
tion and high product qualityCrushing is done with
crushing barrels with smooth or fluting surface.ribg the
stage ofconditioning the rapeseed is treated with steam for
15-30 min at a temperature of 80-90 °C. This predss
proves oil separation, deactivates some enzymeeragst
and adjusts a proper moisture content.
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Figure 2: Process for oiseed processing in a devitnaill

Oilseeds with an oil content over 20 % (e.g. rapds@are
prepressed with a continuous working screw press. 50 %
of the oil content is extracted with this methodheTsolid
residues from prepressing (press cake) are crushed
transfered to the solvent extraction. DurBofvent extrac-
tion nearly the residual vegetable oil is removed fithim
crushed press cake by a solvent (hexane). The maixti
vegetable oil and hexane (miscella) has to berditteand
afterwards to be distilled in order to remove tlodvent
from the vegetable oil and to lead it back to thecpss.
The solid residues from solvent extraction areechiheal.

It contains about 30-35 % first. Therefore the mexhas to
be removed from the meal blgsolventizing.

Because a great amount of unwanted substancesds al
solved by this process the raw oil must be refifféw step

of degumming mainly removes phosphatides and tiea-
tralization free fatty acids. During thieleaching pigments
like carotinoides or chlorophyll, traces of metafsl sulfur
compounds are removed from oil. Teodorization with

the removal of odour and taste compounds by stestii d
lation under vacuum completes the refining proc8ssne-
times waxes are removed linterisation. After refining
the vegetable oil has the quality of edible oileTdil yield

by this technique is about 98
%, related to the oilseed’s oil
content. The energy con-
sumption of this technique is
about 1.7 GJ/t oilseed; 0.7
GJ of it fall to the refining
steps.
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As mentioned in chapter 1 b

the technique of a decentral

plant should be very simple,
so the process can be re-

duced to the following steps 7

(see Figure 3):

e cleaning, drying and pos-
sibly crushing of the oil-
seed,

e pressing by a screw
press,
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Figure 3: Process for production of rapeseed dil decen-
tral oilmill

< purification of the oil by e.qg. filtering.

An example for the structure of a decentral oilngilfiven
in Figure 4. The oilseed is transported by a cleaimveyor
and an elevator through an instantaneous scalecrd
the oilseed throughput in an interim container. uther
elevator conveys the rapeseed to the preparatidglityfa

Cleaning anddrying are necessary to proof facility func-
tion and high quality of the products.

Preheating of the oilseed like the conditioning in a central
plant would lead to high amounts of phosphatidetha
rapeseed oil. The preheating facilities which sames is
installed in decentral plants mostly use the exhhaat of
the press cake for warming up the seed by a fewikel
with advantages especially in winter. Some oilrilésre a
crushing unit to cut up the oilseed before pressifys
depends on the type of screw press. After premardtie
oilseed ispressed with a continuous working screw press
which is constructed either with a cylindric presge with
steel bars or with a perforated press cylinder.

The press cake leaves the press into a chain convey
which transfers it to the store. The uncleaned segé oil
runs into a crude-oil tank with a stirring facilith very
important criterion of oil quality is the contenf solid
matter which consists of abrasion from oilseedrgraFor
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Figure 4: Example for a decentral oilseed procgsglant
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every kind of use these solids must be removed frenoil

to avoid blockage of technical components and acatdd
oxidation. Therefore the crude oil ¢eaned by a vertical
pressure filter, a chamber filter press or simplyabsettle
tank. After this step a security filter with a fimess of 5 um
is necessary in any case.

3 PURPOSE

In the last years several basic research projests varried
out to investigate the process of decentral plartte. pur-
pose of the project shown in this paper is to ttestknowl-
edge, acquired by basic research so far, in peautith the
aim to optimise the process considering techniekdlil-

ity, economy, energy consumption and quality manage
ment. This work is supported by the Bavarian Mmgtfor
Nutrition, Agriculture and Forestry.

4 APPROACH

A uniform amount of rapeseed (variety ,Wotan" frame
field, harvesting season 1996) with an oil conteft
44.7 % (fresh matter) and an average water contént
8.13 % were processed in 20 different decentrattplin
Bavaria with altogether 23 screw presses. Therebygss-
ing values as well as quality parameters of thedpcts
were determined. The purification process was et y
taken into consideration.

The examined presses had capacities from 15 to RGO
according to informations of manufacturers. 18hefm are
screw presses with a press cylinder with steel, trsf
them are presses with a perforated cylinder. Ahgating
facility is installed at 11 plants, a crushing ueti?2 presses.
The used presses are: Reinartz: 14, Strahle: 2erKdl,
Zordan: 1, Monforts: 1, others: 1 presses.

5 RESULTS
51 Processing values

Throughput rate:

The average throughput rate of oilseed is 214.5 Wgth a
minimum of 5.1 kg/h and a maximum of 811.1 kg, depe
ing on the press type as shown in Figure 5. Theutated
daily capacity (24 h operation) ranges from 0.11.9d5 t/d
(mean: 5.15 t/d), the yearly capacity (330 daysrafmn)
from 40 to 6424 t/a (mean: 1699 t/a). From thisiltesa
yearly oilseed area of 13-2072 ha (mean: 548 h#) wi
rapeseed yield of 3.1 t/ha. The total capacityhef ¢éxam-
ined plants is 39400 t/a (12710 ha/a).

Oil yidld:

A very important criterion for economy is the oiield
which can be achieved by the pressing process.dllhe
yield is related to the oilseed’s oil content whig4.7 %
in the present case. According to expectationsothgeld
by this simple process is lower than by the solhestitac-
tion in central oilmills with oil yields up to 98 %

77.6 % of the oil content (average) could be gaiasd
cleaned oil with a minimum of 66.7 % in the poornglsint
and a maximum of 87.3 % in the best plant. Theeenar
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Figure 5: Oilseed throughput rate of different acpresses

large differences between screw presses with pEedr
press cylinder and with press cage; but there ares
products which have a poorer oil yield (Figure B)e re-

sult of a lower oil yield is a higher residual faintent of

the press cake which improves the feed quality.
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Figure 6: Qil yield of different screw presses

Energy consumption:

The specific energy consumption can either be edlabd
the processed oilseed or to the produced cleahesbahat
the criterion oil yield is included. Figure 7 shotsth val-
ues (left and right bar) for the examined screwsges.
There is a great influence of the used motor. éf shrew
presses with perforated cylinder for example wdagdex-
tended by one or more further press units by ugiagsame
motor; the energy demand would decrease. The awerag
energy consumption amounts to 0.16 GJ/t oilseed
(0.43 GJ/t oil) without energy for oil filtering (mmum:
0.08 GJ/t (0.22 GJ/t oil), maximum 0.33 GJ/t (0@8t
oil)). The energy consumption of the whole prodassen-
tral oilmills amounts to 1.7 GJ/t oilseed, so tbaérgy can
be saved by oilseed processing in decentral plants.
Process temper atur e and temper atur e of leaving oil:

The term ,cold pressed” is only fixed by the ,Gemma
manual for foodstuffs® with a maximum temperature o
40 °C for the oil when leaving the oil press. Therage
oil temperature of the examined presses is 36.2tK€;
most plants can keep the limiting value which soaim-
portant for technical use. Bt there are some sicglees
with temperatures up to 51.5 °C (Figure 8).
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Figure 8: Temperature of leaving oil

The oil temperature depends on the temperaturehef t
processed oilseed and on the temperature of importa
screw press components, such as press cage orhgads
temperature. For the presses with press cage tireection

is shown in Figure 9.
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Figure 9: Temperature of leaving oil dependingaem-t
perature of oilseed and press cage

5.2 Quality parameters

Vegetable oil quality is not yet fixed for the masstes, but
it is necessary to work out quality standards K&, EN

or ISO norms. The work group ,Dezentrale Pflanzgaél
winnung“ worked out a preliminary quality standdiat

rapeseed oil for the use as a fuel in 1996 whigrésented
in an own paper in this proceedings.

One of the most important quality parameters iscthrgent
of solid matter, analysed according to DIN 51 49%vth a

parameter called whole impurification® (,Ge-

samtverschmutzung“). By the quality standard atingi

value of 25 mg/kg is fixed. For choosing the profearh-
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nique with the optimal conditions it is necessarykhow

the whole impurification of the uncleaned vegetatileaf-

ter pressing. Depending on the properties of thseed

(which were nearly constant for this investigatiote

press type and the pressing conditions there aat ghif-

ferences between the examined plants as showngime=i
10. This must be considered for settle or filteritegh-

nique. Because this technique was not subject efptie-

sented investigation, the values for the cleanédrei not
shown.
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Figure 10: Whole impurification of the rapeseed oil
(leaned on DIN 51 419-A

The water content influences hydrolyses but also corro-
sive effects. Therefore by the quality standard weer
content is limited at 1000 mg/kg. The results shibat in
all cases this limiting value was not reached. &tierage
water content is 501,5 mg/kg with a minimum of ZB1
mg/kg and a maximum of 712,0 mg/kg.

The degumming step of the process in central dgnné-
duces the content of phosphatides which is analgsed
phosphorus content to values of 0-5 mg/kg P. One impor-
tant requirement of the oilseed processing in deakn
plants without any refining is to get vegetable with a
very low phosphorus content (limiting value accoglio
preliminary quality standard for fuel: 25 mg/kg)hd3-
phatides lead to problems within every kind of tdchl
process by hydratisation and therefore blockingrsl and
nozzles for example. Further they reduce oxidasiaibility
and are poisons for exhaust gas cleaning systémoi-
dation catalysts. Therefore it is very important lead
phosphatides which are compounds of the oilseeth gra
into the press cake and so to achieve a phospleonient
as low as possible. The values of the rapeseedroitsex-
amined plants are between 1 and 4 mg/kg and aaglcle
lower as the limiting value.

The content ofmetals like iron, copper mostly are less than
the lower proofing limit.

6 CONCLUSIONS

The 20 decentral oilseed processing plants exansheds
a great variety regarding processing capacity. dihgield
can be optimized by using proof screw presses andic
tions. There are great differences regarding eneéegyand
and thus a potential to optimize the process. Thguality
between the plants is not as different as expected.



