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1. After deseribing the principal theories of the dry and humid
separation methods of the maize and maive perms, 1t results that
the existing dry derermination installations can Lo maintained
if they nre in good shape, tut new installations should follow
using thc huuid method. All new mai e mills with more than 1CO

tons caprcity should have their owm dereminator.

2. The present daily production of corn meal, only alon; the Copper-
belt/Livingstone line of rail, is 3,000 tcn;/day. Th=t cquantity of
maize dererminated would yield, even with a pessimictic calculation,

6,000 tc 8,000Lons of refined corn oil per year.

3. In order to save the proteins of the maize perms the de-oiled

maize perms are to be re-cycled to the meize meal.

L, An enalysis of the present crop of oilseeds =nd the possible future
developments, shows that by 1990 some 50,000 tons of cooking oil

could be produced if the necessary vrocessing installn~tions sre provided,

5, To cope with the crop in the 1980's end the last decnde of the
century, a daily capacity of prepressing of about 550 tons,
golvent extraction of 600 tons and refining of 200 tons will be

necessary.

6. It is proposed to increase the daily capacity of prepressing of
ROP Lusaka, to aimost 300 tons, end instal at ROP Lusaka, one
Solvent Extraction Plant with 200 tons capacity. ROP Lusaka

would de-o0il the sunflower, groundnut and cottonseed produced.

One solvent-extraction plant end a small refinery should be
installed in the region north of Lusaka, in Ndola or Kalwe,
together with the cxisting mill, and another to the south of
Lusaka, or around Lusaka, together with a maie mill or stock-

feed production.

7. In order to partly overcome the prescnt difficult situation in
the supply of cooking oil, the prepressing capacity of ROP should
be increased by new machinery for the seed cleaning and preparntion
and with one or two suitable prepresses. This would bring the
capacity of the Zambian oil industry to over 10,000 tons of oil
per year as against less than 5,000 tons at present, saving ¥ six

million in foreign exchange yearly.
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8. The total capital investment for the maize germ project

will be less than K two million in foreign exchenge, ~nd less than
K three million in Zambian currency, saving X six million ye=rly

in foreign currency.

The total investment for the maize germ project and the

capacity increase of the Zambian vegetable oil industry will be less
then K four ° million in foreign exchanfe and Jess than K five
million in Zambian currency, thereby savins K fifty million yesrly
in foreign exchange if the national yroduction of o0il seeds should
permit it.




Introduction:

As & result of the investigation into the oil processins situation in Zambia,

especially within the Fastern Province, & recomendation was made and a preliminary
report covering the extraction of oil from maize germs was prepared. UNIDO was
approached with o view to providing an expert to participate in the discussions
for the setting up of a masize germ processing plant for the product ion of edible

0il. Reforencc is made in this context to the UNINO project IS5/74M/74/001,

The expert was expected to carry out the following dutics:

Review with the authorities, the recommendations made in the final
report of the project ZAM/T4/001 and supplement it with further details
in the light of the present situation.

Outline and explain the techno-economic, technological and other details

involved in maize germ extraction operations.

Advise the authorities on all questions relevant to the establishment of

maize germ extraction facilities in Zambia.

To make general assessment of the existing enterprise in this field and
particularly of the Refined Oil Products of Zambia and National Milling
Company.

The cxpert arrived in Zambia on the Sth December, 1977 and departed on the
20th December, 197T. :
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1. The Maize-oil in the maize and the separation of the mai-c Ferm:

The following table shows the components of the mai-e-kernel with the relative
percentnge fat content and weight comparisons:in per cent:

% of % of % of Total
weipht: Fat: __Fat:
- (approximates) -
The Hull 6 1 1.3
The Bran (Aleuron) 7 (A 10.6
The Endosperm Th 0.25 k.0
The Germ 11 35 83.5
The point of the
Kernel 2 1.5 0.6
Total Fat: 44,75

We can see that the maize o0il is almost canpletely fcund in the germ and the
bran. In older maize, or badly slored maize, some of the oil can migrate to the
endosperm (mcal). The yield of the maize oil extraction depends upon how neatly
the germ and the bran are separated from the meal, and also for the proiuction of
breekfast meal with good colour and low fat content the yield again depends upon
the method used in the separation process. There are two ways in which to carry

out the separation of the fat-containing parts from the meal:-

. The dry separation method, and
the humid separation method.

With the dry separation method, the maize is broken in a special degerminator
vhere the germ breaks out of the whole kernal, tut leaving the hull and bran rartly
attached to the meal. The broken kernals are then passed throurh separating tables
vhere the hulls, brans, and germs, as they are freed from the kernals, are isolated.
Obvicusly, the germ-part will contain meal and bron, and the meal will also contain
particles of germ. The resultant fat-content of the meal, in spite of a careful
process, will be around 1.2%7 or more, which shows that a very important part of the
germ remained with the meal. There is another loss of fat through tire hull and the
dbran giiing a total yield of oil from the separated germ at 3 to 3.2% of the weight
of the whole maize kernal. WYhen maize with a lower fat content is used, the yield
would be more than proportionally lower since the fat content in the cndosperm remain-s
constant while the deficit is found in the germ.

In Vene:uela, about 2.0 to 2.2% of the maire is obtained as already refined oil
after dry separation and solvent extraction. The germ is of such & physical charccter,
however, that only minimal flaking is necessary before the cxtraction, with no
pelleticing nee Y,




With the humid separation method, the maize is hunidified and dampened which

allows the maize to be dehulled and decortigated before - and in newer processes,

together with - tne degermination. The result is the meal has a better colour,

a lower oil content, usually below 0.9%, and a4 hirher yield of meal. The gern is
more pulverised than in the Ary process and therefore requires pelletiting before
the solvent extraction. The yield of oil is samewhat higher, tut in order to achieve
a good crude-oil quality, the germ and the pellets have to be dried if they are to be

stored before the extraction.

The germ from the dry process has also to be dried if the initial humidity of
the maize is higher than about B%.

Which of the two processes should be used?

The machinery for the dry process is cheaper, tut requires more maintenance.
The yield and quality of the breakfast meal is higher when the humid process is used
but this is not of importance if the extracted germ is re—cycled to the meal.

It seems that the best way would be to maintain the existing dry degermination
installations, but when nev degerminators are required in existing mills, or for
any new mills, the humid process should be applied, together with the necessary

pelirtizing equipment.

Tt should be decrced that all new maize mills of a minimum of 100 tons daily

capacity should have their own degerminator.

Present Mai e Mil1 Cituation:

The main rini e mills in Zambia are on the line of rail between Mufulira and
Livingstone. The capacities of these operating mills are anproximately 1,300 tons of
mealie meal and 700 tons of breakfast meal daily output, which corresponds to the
processing of approximately 2,500 tons of mai-e per day. In addition there is a
daily output of 300 tons from Indeco projects and a further 300 tons daily, from
private protects, giving a total output of more than 3,000 tons per day.

Taking a conservative yield of P% germms with 20% oil content, giving 1.6% crude
0il, from those mills on the Mufulira/Livingstone line of rail, 240 tons of germ
cmll be extracted producing 48 tons of crude oil or appraximately 4O tons of refined
0il daily, giving a total of over 10,000 tons of refined oil per year. Taking into
consideration that some of the present mills are old, others not yet completed,
shortages of mai.e, break-downs in the older mills and the usual problems in the newver
mills, it should still b possible to produce about 6,000 to T,000 tons of refined

cil vearly from mai.e gerns in 2 to 3 years time.
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One milling machinery producer has calculated very roughly that the cost of
renewing and installing machinery for degerminators in the above mills, including
necessary equipment to improve other parts of same mills, which are in very bad
repair, would require a capital in foreign exchange of approximately Kl1.1 millicn.

As with all mills, other expenses such as silos, structures, and conveyors, form

a greater part of the total capital outlay than with other types of plants. One
would, therefore, have to account for an additional cost of K2.0 million for eventual
building, erection and set in operation. For planning, offering, buyins construct ing
and er.ecting the machinery, two to three ycars should be allowed before campletion.
In the meantime some of the already produced pgerms with 20 to 25% o0il content ecould
be pressed - if the oil pressing capacity of the country is sufficient. The
bottleneck is there and this bottleneck cannot be climinated tefore the first solvent
extraction plant is operative or the first new low-pressure [resses are working.

This is & question we will investigate in the folloving chapters.

In order to avoid delay, INDECO, as the parent hody of Indeco Milling end
National Milling, should instruct one or two of the milling machinery constructors
to study the problem thoroughly, in respect of the situation of his mills, and to
ask them to sutmit their offers quickly. Then arrangements should be mode irmediately
to select the mills which are capable of producing the biggest quantity of germs in
the shortest time and which are worthwhile up-grading.

The Proteins of the Maize:

It wvas frequently stated that as mealie-meal forms the staple diet of the major
part of the population of the country, and if, through the process of degermination
of the maize, the oil and protein content was lost, gserious adverse effects may be
caused to the consumers. It was previously explained in the first report of 1975,
that, by re-cycling the solvent extracted germ meal to the mealie meal, the proteins
would not be lost. The fat is lost as part of the mealie meal but this is in any
case lost through natural degradation before the mealie meal arrives to the consuner.
The re-cycling of the extracted germ meal is rracticed im Venezuela and in other
countries of latin America. It is true that by re-cycling the extracted germ meal
the degerminated mcal will loose its white colour, t the mrocess of re-cycling is
meant only for the mealie meal and not for the breakfast meal. later on, when there :
sufficient soya bean grown in the country, one can consider the roduction of a
aixture of extracted soya-meal and germ-meal as a special high-protein meal, vwhich

——
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would give a high nutritional value to the whole 1iet of the pomulation.
The o0il Seeds:

At present, Zambia is not producing enough o0il seeds to meet the requirements
but the growing of oilseeds is progressing very rapidly. In dec iding what type
end size of equipment to be purchased the apricultural situation in 10 to 15 years
time has to be estimated. Tt appears tha' sunflower rrowine is proceedinr well
in the country and representatives of the FAD assume & cror 5T L0O,N0N tons nlready,
for the first years of the eighties. 1If this ‘oes transpire we could expect

roughly 60,000 tons of sunflower seed in 1990,

Referring to the study of Mr. P. Peotinoy and the expectations of Mr. 1. 0O1f

of the FAO, we can fairly estimate for 1970, the following crop production:-

Sunflower {unshelled) t0,00" tons per year
Groundnut (shelled) 30,000 "
~ottonseed (unshelled) 30,000 "
Soya bean ho, 000 "
Maize Germs €0,000 "

These oilseeds will yield about 50,02C tons of oil per year which should te
sufficient for the Zambian population of 1990, but further production will have te
be achieved for the time thereafter. The resultant nil cake produced if cambined
with Alfalfa, Sorphum, etc., could meet the national need for stock feed, but
again additinnal seed product jon will be necosasary. 1€ the agricultural sector
meets the above figures and surpasses these estimates thereafter, more crushing
capacity and more solvent extraction will be necessary, but provision can be made
for this around 1985 when the more exact results are known. At that time new
decisions will have to be made on what part of the rountry and in what si.e the
new industries should be established. For the present we shculd base our calcul-

ations on the production figures given above.

Requirement of Industrial Capacity and Selection of the Sit= of the Plant:

The different types of oilseeds will have =2 somewhat different treatment.
Sunflower will have to be de-shelled, 1oosing around 307 in weisht, and the kernal
(L10% 0il) passed throuph a vrepressing stace vieldinm a caxe with 187 oil, which is
finally solvent extracted. Groundmu® will have » cimilar procecs with the
exception that it arrives are the fsclory already without the ~nells. tCottorn -eed
has to be decorticated and as the kernal ras o medium oil content of about 307
it can be either fully pressed givine s cake of £% oil, or pre-rressed and sclren

extracted leaving a meal of 1% nil. The treatment riven will depend upon the
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available capacities. Soyar bean and maire germs with their 207 oil content, are

solvent extracted directly,

Taking the above working scheme into consideration, Table 1 given below,
helps to find the necessary industrial capacity. It can be seen that around
100 tons of full-pressing; 250 tons of pre-pressing and €00 tons of solvent

extraction capacity will be required.

It would be possible to amass all the machinery in a super-plant, but this
is not advisable since any failure in any part of the cquipment would dbrins about
a major crisis in the supply of oil to the country. In addition, the tranesport-
ation costs would be unbearably high and the re-cycling process of the maize germs
would be made practically impossible. It is more feasible to divide the
installations between three different sites and dividing the oilseeds to be treat~<

accordingly.

0il production has two distinct phases. One is the crushing and crude oil
production, the other is the refining. The situation of the sites for these two
different production activities, should not be located tosether. Crushing should
be either aear to the sced growing area, or near wherc the stock feed will be
consumed in order to economise as ruch as possible on trancportation costs of
the bulky oil seed and oil cake. Refining should take place near the cooking oil
consumption areas, viz: the cities, since it is cheaper to transport crude oil i~
bulk, than refined oil in cans or bottles. In the present situation the selection
of sites for the nev plants has already been pre-determined . - also taking accoun:
of the re—cycling of the de-~oiled maire germs to the mealie-meal, lusaka is both
a cooking o0il and stock feed consumption area and as ROP is already established
in Lusaka, the most logical solution would be if ROP lLusaka, received one solvent
extraction plant of a 200 tons capacity to de-oil the prepressed oilcakes of
groundnut, sunflower and cottonseed. Two other plants could be loeated north
and south of Iusaka, possibly in Ndola or Kabwe, and Chema, whereoa new mill is
being built, respectively. These two plants would have their own mmall relinery

and could produce also cooking oil for their respective consunption areas.

It is also possible to think of an independent caapany, either south of
Lusaka or in the Copperbelt, which would receive maize germs from the mills for
de-oiling, refining and selling the oil, and then returning thre de-oiled gorm
meal to the mills, paying only the difference in weight. The same company
could also receive soya bean from NemBoard, produce the oil and scll the soye benn
meal to the mills. Which of these two ways is chosen would derend upon the econor
policie " the cr~.ntry.
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Mcdium Term Solution of the 0il Supply

To bring the above mentioned installations into operation, alout two to
three years would be required, hut the present situation in respect of the country'
0il supply is so critical that it is not feasible to wait for such a long time,

and the best plen to improve the present production by 207 would be the following:-

ROP, Lusaka, is presently producing 4,000 to $,000 tons of crude oil per ycar.
To improve the capacity of ROP Lusaka, the following steps should be taken:

1, In view of the inefficiency of the existing sunflower seed dehulling
equipment A new suit~ble dehulling unit with » d=ily capacity of 350
tons is to be imported and installed.

2. One sccd cleaner - PMCEKA, Cologne, Germany - with a capacity of 15 to 20 /- '

tons per hour should be obtained. This machine is very effective and also

much cheape.s than other brands.
- Lo

3. One destoner from Simon, Bauer, Bihler, or other brands, with a ten ton

capacity should be obtained.

L, One prepress - MASIERO 2000, San Paolo, Brazil, with 5 :tage cookers,
should bc ottained. For the past five years we have been using these very
good and extremzly economic presses for prepressing sesame seed and ground
nut seed. For eventual final capacity however, two prepresses would be
required and therefore it would be better to ord;:he two machines at the
sﬁe time. Delivery can take up to 4 to 5 months, pushing the campany,

especinlly when the second press is ordered at the same time.

5. Change the small, complicated and ineffective liagara filtering [resc for

two simple filter-presses with about 60 plates of 50' by 50' in si:e.

1f the above mentioned items are installed, the capacity of ROP will increase
from the present 70 tons to 120 tons of deshelled secds daily, to give a yield of
about 10,000 to 11,000 tons of oil in 250 days.

If the second press is installed, ROP lusaka, could prepress in addition, abtw
50 tons of deshelled seeds per day, sendinf, the cake to ROP lNdola, for final
pressing. This would also mean that no extra transport costs would be involved
since the final pressed cake would remain in Ndola for stock feed and the oil
obtained would be refined in Ndola and sold in the Copperbelt. This operation
wvould yield a further 7,000 tons of oil per year.
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Finally, by installing the old presses of ROP Lusaka in the Fastern
Province or in ROP Ndela, or in some gmall private oil factory, & further
10 to 20 tons of seed could be crushed per day to producc, in addition, more than

1,000 tons of oil per year.

Taking cverylning into consideration it would be possible to produce in 1979
or perhaps in the second part of 1978 about 10,000 tons of oil per year over the
present production figures, which will bring about a saving of around K6 million
in foreign exchange to the country. This is a scheme which should be attacked
inmediately.

In & feasibility study by ROP, u project of winterizing of oil was mentioned.
It must be noted here, that such a plant, at least for the next 10 to 15 years,

will be certairly unnecessary in Zambia.

T. CAPITAL INVESTMINT

Maize Germ 0il

It is difficult in only a few days to reccive quotations for complete
plants - one needs time to receive offers from diffcrent places and evaluate
them carefully. However, it has been possible to obtain by telex some
approximate prices which are good enough to make same estimated calculations

on the capitel investment and the profitability of the project.

As mentioned previously, for the degermination of maize and pelletizing
of the germs, a foreign exchange investment of about K1.1 million would be
4nvolved taking into consideration also that this amount will include the
modernization of several mills. To be on the safe side we will use this figure
completely, for the maize o0il production. Another K2.0 million will cost the
Zambian Government for implements, etc., such as buildings, conveyors, erection,
and so on. For solvent extraction, one 200 ton extraction plant and part of a
second 200 ton plant will be used which cost K600,000 each plus Zambian costs
of K700,000 each. Out of the total capacity of 400 tons per day, only 24O tons
will serve for germs, with the remainder for soya bcan (the price includes the
necessary preparation for the soya bean) thus enly G0% of the totul of k2.6
million will be charged for the maize germ project. Therefore we can estimate
that for the maize germ oil production, a foreign exchanse investment of
(1.1 + ¥0.72 =) K1.82 million will have to be made with an additionnl K2.87

million for works in Zembia. The production of oil will be 12,000 tons of
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maize oil yearly, which will replace thec same amount of imported oil of inferior

quality with a foreign exchange value of K7.2 million. Trom this amount the

value of the imported solvent, hexane, (K1.? million yearly) has to be subtracted.

giving a saving of K6.0 million yearly as a result of the operation. The foreipn

. exchange initial expense will be covered after only a four month operution!

The total cost of the operation, including the value of the raw materinl,
golvent, steam, electricity, water, salaries, and 10% amortization, 107 on capitwl
and 5% for repairs, would bring the cost of the oil produced to K0.51 per kilo,
against a selling price of Kl1.1 per kilo. Allowing about 15% of the sales price
for distribution costs, a net benefit remains of KO.42 per kilo of maize oil, or
K5.0 million per year, against a total investment of K6.22 million, inciudinﬂ

the costs of degermination and solvent extraction. Even being very pessimistic

and allowing for higher costs of production, in 1.5 years or, at the latest 2 year

time, the whole investment will be paid back, amortizing the plant in a regular

vay.

In its own right, the maize germ project is very sound and would help,
most effectively, to save foreign exchange. The conlition for the success of
the operation is however, dependent upon the right selection of the installations
and the co-operation of the right constructors. This is also especially
important in respect of the milling equipment and the solvent extraction plant.
With regard to the solvent extraction plant, preference should be riven to the
type with the rolling band, which is made by one Relpgiar and one German conpany.
The Rotocell type does not have such good results and ic also much more expensive
and more susceptible to failure in operation. There are same Italian extractors
on th- market but I would not recommend these. In our companies in Venezuela thc

Belgian and the German extractors have proven to he excellent and the best.

ROP

, lusaka:

To increase and improve the crushing capecity of ROP lusaka, it 1is
necessary to instal a complete system of seed dehulling, cleaninr, fleking,
prepressing (18-20% oil content in the coke), as well as a solvent extractiou
plant with a 200 tons per day capacity for prepressed oil cake. The existiny
line for the endprescing (6-8% oil content in the ceke) can be used for endpress!
of the prepressed cake until the solvent extraction plant is in operation. Later
it will be used to crush cottonseed. For the dehulling end the flakins equipment

one could ask Swiss, English and German constructors to offer their prices for

adequate machinery of a capacity of about 300 tons of seed daily. 'n Venutueln,
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we are now using, for prepressing, alrerdy the third Rrszilirn made precs with

L he
very good results. The price of this press is about one-third of the priceoof7r

presses of the same capacity from Europe or the USA, and I wvould recommend that
tvo of these presses with a daily capacity of 160 to 200 tens of sced each, be
purchased. The PBruzilian presses are simpler and easicr to work with than the

European or American counterpart and the prices of spare parts are only a fractli:

of their competitors.

We can calculate approximately, that all the arove mentioned machinery,
including one prepress would cost in foreirn exchante about KL00,000, TFrection
will not be very expensive since the existing building is large cnoupgh, and thia
can be estimated at about K100,000. Again, as already explained, this‘is an
investment which pays back in a very short time, since with the help of these
machines, the present crushing capacity of ROP lusake, would be increased by
at least 60 tons of sced per day, corresponding to 6,000 tons of oil or K3.6

million in foreign exchange per yesar.

ROP lLusaka, will also require a solvent extraction plant of 200 tons daily
capacity to be able to increase the production even more, and be prepared to
receive sunflower, groundnut, and cotton seeds by 1980 and beyond. This solvent
extraction plant does not need any preparation if the appropriate type of
installation is purchased. Such a plant will cost in foreign exchange about
K800,000, since the extraction of oil from cake is somewhat more difficult than
that of soya bean or pelletized maize germm. The corresponding work whieh would
be paid for in Zambian currency {building, steam boiler, erection, etc.) would
amount to an additional KB00,000. The tntal investment would be ¥1.6 million.
With the implementation of the prepressing section and the solvent extraction
RL Lusaka, would bc'able to produce & yearly 25,000 tons of oil, which means

a foreign exchange saving of K15 million, if the correspording seed is available

New 0il Refinery:

With the enlargement of the crushing capacity, the 100 ton per day refinery
of ROP would be just sufficient for the proper crude 0il production., OJince the
soya bean and maize perm extraction will produce a further 80 tons of crude oil
daily, at least onc¢, or possidbly two, 50 ton per day refineries should be
installed, together with two solvent extresction plants, The value of each of
these would amount to about XK100,000 cach in foreign exchange and K150,700 in
Z2ambian currency, and should be ordered a year after the ordering of the solvent

extraction plant.
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The total investment for the maize germ project, the extension of ROP and
the new refineries would amount to a total of K3.7 million in forcign exchange

and Kbi,6 million in Zambian currency, or a total of K6.72 million.

Recapitulating, the amounts cover the following: -~

Foreian Zambian

Exchanze Currenc
(millions of Kwacha)

Degermination and Repair of

the Maize Mills. 1.1 2.0

2 Solvent Extraction Plants for

soya bean and maize gemms 1.2 1.h

2 011 Refineries 0.2 0.3

Extension of ROP 0.h4 0.1

Solvent Fxtraction ROP 0.8 0.8
Totals: 3.7 4.6
CRAND TOTAL: ¥8.3 million

Successful termination of that investment would allow the country to
produce more than 50,000 tons of edible oil per year and 130,000 oil-meal
for stock feed, if suf‘ficient 0il seeds are produced framn the agricultural
gsector. The foreign exchange value of the oil and the oil meal is K30 million,

and K20 million respectively, giving a total of K50 million.

' 8. WORKING CAPITAL

One of the new solvent extraction and refinery units, will require about
40 to 60 operators, with 15 to 20 administration staff, ac well as the mrnngerial
staff. This means a yearly salary bill of about K1.8 milliom or K150,000 per
month. Possibly, threce months' salaries, as part of the working ceapital would
be sufficient. Without taking into consideration the value of raw material,
gemi-finished and finished products, there would not be very much more working
capital necessary. The amount required for raw material and seni-finished
material depends upon the credit policies of NamBoard and that required for the
finiched products, upon the commercial habits of the country. To arrive at a

more definite figure for working capital, these factors have to be investinated.
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Supplement

POSSIBLE SUPPLIERS OF EQUIPMENT

Introduction

In continuation to the study effectuated in Zambia
in December 1977 here follows a list of possible su pliers
of equipment for the Project of one or two lMaize Germ 0Oil
Factiries as well as for the extension of the capacities of
the Refined 0il Products Factory in Lusaka Zambia,

This additional study was accomnlished during 7 days
in the time between 25 December 1977 and 7 January 1978,
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The factory will require an experienced works manager, with his substitute,
and the diffcrent mechanics and clcctricians. The other operators will have to
be tra.ned. The Delrian conciructor of tte solvent extraction equipment offers
schooling and training sossibilitien (or & 1imited number of “iture enpinecrs
and foremen. After e fow of the engineers have been trained, they may be
allowrd to visit our factories in Venerueln to see how we produce the maize
meal, maize-oil, the refinine and the stock feed. Also it nay be very helpful

in the meantime, before ordering the machinery, if some of the leading enginecrs

of the existing TNDICO enterprises mide a visit to our factories.




Conclusioi i

The followin_ suppliers of equipment and constructors

are proposed to be asied 1o submit quotations for the pravicwed
equipnent:

Vairze e exmiinnacion

BURILER BROTHNRS  Uszwil, Swhtzerland
STI'0N ROSHDOVITS, 01d Foundry,Cannon Street, Hull, Bagland
Telez: 52226

seed Cleanins and Prenaraticn for the Ppepressing, complet,

H. Bauermeister, "'asch, Fabrilk 5hH '
2 Hawporg 50. Fo.Box 50lbo, Telexy 02 13 452
Buehler “rothers, Uzwil, Switzerland
Extraction De Smet, Anvers, Belrique, B-2520 Edegem,
Telex: 31324 Anvers

Iurgi Gmb'l, D-6000 Prankfurt an liain 2, Germany

Gerninusstrasse 17/19  Telex: 41236 =o
Simon Rosedovms, Hull Wngland

Seed cleaninz only:

BICEKA Gompper KG. 5 Ktln 91, P.O.Box 950 180
Pelex: 08873416

Destonei:
sutton, stecele & Steele, Inc.
1031 South Haskell Ave. Dallas, 23, Texas, USA
Fred Forsberg & vons, Inc.
Phief River rFalls, ' innesota, USA
Oliver Fanufacturing Co. , Inc.
Rocky Ford, Colorado, 81067, USA

Desinterator

We. Cantrell Co. ,
P.O.Tox 11216, Forth ‘orth, Texas 76109, USA

Decorticator for ground lut

Touis Samat
P.0.Tox 13005, marscille 399.35X, F.rance, Telex:440193

Cabel: SA MLA NARDEITLE

Yasiero Industrial SeP.A, Sao Paolo, Brepil
Ave Ipiranga 919 = 15 Andar - Sala 507
Telex: 112 43 25



Prevressine Dquinment

Anderson ltec
19699 Pro-ress Drive, Strangsville Ohio, 44136
Telex: 93-0259

French 0il Mill lMachinery Co.
Piqua, Ohio 45356

Fried, Krupp, Hamburs-'larbarg, Harburger Esisenwerke
Hamburg=-tarburg P.O.B0x 1lo5, Cabel: KOEBER HAMBURG

Masiero Industrial S.A., Sao Paolo, Bresil
Av, Ipiranga 919 - 15 Andar = Sala 1507
Telex: 112 43 25

Fritz }M{ller Presseniabrik
73 Essiingen- Neckar, Postfach 3lo

Simon-Rosedawns, Hull BEngland
SPEICHIM, (Presse Olier),

lo6 Rue dAmsterdam, Paris 9,
Solvent ®Wxtraction Plants

Anderson Ibec
19699 Progress Drive,Strangsville Ohio, 44136 USA

C.M.B.Construzione l'ecchaniche Bernardini S.p.A.
ooo4o Pomezia (Roma( Italia,Via della Petronelle 2
Telex: 61220 CIATIES

Crown Iron VWorks, Co.
Minneapolis, I'inn. 55413, USA

Extractin De Smet
B=2520 Rdepgem—Anvers Belgique, Telex: 31824 Anvers

Extraction De Smet IndiaPvt.Ltd. Bombay 400 ool P.0.Box 428

Prench 0il 1Mill Itachinery Co,
Piqua, Ohio, 45356 UsA

Fratelli Gianazza S.D.A.
20025 Le-nezno (Italia) Viale Cadorna 78/84
Telex: 37096 Gianira

H.L.S, Itd, Petah-Tiqua, Israel, P.0.Box 193
Kl8ckner Industrie-Anlagen 4loo Duisburg 1 , P.O.Box 21

Pried. Krupp, Harburger Zisenwerke,
Hambur: Harburg, Germany, P.O.Box lo5,

Lurgi Chemotechnik GpbH,
6000 Franicfurt am Main, Germany, Gervinugstrasse
Telex: 41236 - o

Speichim lo6 rue d'Amsterdam , Paris 9 France

wuster & San~erInternational, Inc,
5201 Xenwood Ave., Chicazo 15, Illinois,USA.
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1., Maise Decermination

For the maize desermination there are two comprnies, who know
the mills in 7ambia and who are represented there, These are
Bihler Brouhers, Switzerland and Simen rose-dawns, ingland,
These two conpanies are very well lnown by Indeco, by ROP and
by the naize mills and need no introduction, As I found out
durin- uy stay in Iusaka I'r. }aas froln Blinler Brothers knows
the chrracteristics of the Zambian maize mills, their equipment
and their technical situation. lir. Haas will mace a study and
will offer the neccssary machinery for the degermination of the
maize produced in the mills along the railroad between the
7zaire frontier end Iivincstone, I had during my stay in Switzer-
land an interview with Dir. J. Amman, the manager of the
milling machine section of Bitaler Brotners, and as a result of
this intcrview we found that because of the lesser amount of
capital involved, and also because of the pigher value of the
maize oil obtained from the germs, the germs now will bave
a higher valuethan actvually, the dry desermination method
ghould be preferred and not thne wet or semi-wet process, despit:
of the lower yield obtained on breakfast meal. In the case of
meali meal there is no loss in meal produced, as the extracted
germs will be recgcled to the meali meal,

TPhere are other vonstructors of maize mill beside of Bithler
and Simon-Rosedo ns, bub they are not $o fanmiliar with the
Zambian situation, as the rentioned compnanies, Therefore in
my opinion only Bithler ahd Simon should be asked to quote the
degernmination equipment.

2. ROP-Capnacity extension.

To achieve a higier capacity in the ROP plant three invest-
ment has to be made:
a. Sead cleaning and preparation for Sunflower and Groundnut,
b. Prenressing equipment.
¢. Solvent extraction.
d. Technical assistence for 3 to 4 years,

a,_§ggq_g;g§glgg_§nd Preparation.

The 1ist of the construmctors of the gseed clcanins machinery
are fiven in the pari: conclusions, General enterprises, able to
deliver ihe complete equipment are tne follows:

He Bamermeister

Btihler Brothers

gxtraction De Smet

Turgi GmbH

Rose~Nawns

(See the adrcsses on the pace with the wonclusions.)

The machinery of Bihler Wrothers are known as the heaviest and
most sophisticated, and also the most expensiv. The advantare
is not only the lon er 1ife of the machincry, it ~lso the hich
de/ree of cloaning, which ~ives a better press cnke, and the very
good prepared calke with open cells facilitatins tho prepressing
and solvent extraction oporation. The total yield on oil is also
higher by about 0,5 !, which corroponds to about loo to 150 tons
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of o0il per year. This higher yield has to be balanced azainst
the higher price of the machinery.

The rolls of Bauermeister ave usually smaller in diamecter
having o higher revolution rate per minute, The diameter and the
revolutions cun be discussed witn the constructor. The wleoning
part is not made he Pauermeister, but they have a long experience
with seed preparation,

Sinon-Rosedovnsas milling machinery constructors are
producing the whole line. Their equipment is generally good,
Details, price and delivery time should be compared with other
suppliers.

De Smet end Iurgl are sunplying the seed cleaning if the
golvent exbtraction is order&l with them De Smet has his cvm design
not very different Zrom other constructors, They are cheaper
than Blihler, but do not obtain theit qualityge. Anyhow, they are
more than good enouga Ior the work to be done, and one have %o
apprecia)te their experience of many installations in now
some 3¢ years in this field.

Turgi is buying the seed preparation, and one would have to
discuss the supplier with them if the order for the solvent
extraction is placed, in order to maintain the responsability
in one place. Generally smoken the sced cleaning equépment and
the prepress can be ordered sepcrately, but always in concor-
dence with the survlier of the solvent extraction plant.

Bihler and NeSmet are using a decorticator for sunflower
which was developed in the USSR, having the bisest experience
with that seed. As the decorticator is only a part of the whole
equipment it should be ordered together with the seed cleaning
piant,

Masiero, Sao Paolo is consiructing also decoticators, especi-
ally for groundnub, and also rollers, but their ensincering starf
is not so much exrerienced to plan a complete installation, than
the above mentioned companies. Their prices are however very low
and it micht be interesting to ask to include the rollers as

part of tiheconpliete plant of other companies,

Sced Cleaners.

We had in Venezuela very cood results with the cleaners
of WC:IA-Gompper, K¥ln using it for small seeds, like scsnl seed,
We used it also for groundnui. Tihe clcaner is small and phere-
fore inexpensive, having a high capacity due to the special t pe
of vibratory movement.

For the destoner, the following companies are specialized:
Sultoy,Steele sand Steele

Forsherg

Oliver




e end DeShot arve wadng their ovm desisn, which is chosed
T laal o Mursboro, yatiin o bae adr thronth Lo carnet of

od by anplrin | vacuum on the upper side, instead of positiv
vrcomre in cthe downside, This construciions ovoida the formation
6 dust in the loan.an section, and T would recommend to usnce tnat
wupe of denstnner,

Mven iV is nol previewsd by ROP te decobicate grovndnut
Lo desaka, A6 ndoat lviecest you tnal the Yrench company - ouls
Gewal, Yarcoellle 1s specialized an constiuctin decorlicators
Ty yreerm iyt dAn vers alrervent sizos, vovicle ond Lomovible,
i delivered v ocreat nunter ol them Lo mani Afyicoom countries.
One or other ol their mchinery could bhe of interest lor tne
7oovian grourdnut vroduveind arens in the snstern Province, as
wall for the reception centers, as for e vallages,

Masiero, Sno Paolo, Hresil develoned also a simnle
equivme it for ¢roundnut decortication, which is in extenued uge
in Bresil,

b. Prepressing equivment.

The following is a list of well lmown constiructors of
prepresses for oil seeds, Theilr adress ean be {ind on the page
of the conclusions. There are other constructors as well, but
rossibly with less experiendée and from only local impotrtance,
as for example in India., I would recomwmend to consider the followinr
suppliers to be sure to receive machinery which are reliable
having adaquate service, performance and spare parts. The pro-
posed suppliers are:

Anderson Ibec
French o1l mill
Krupp

Masiero
Fr.l'iiler

Simon Rosedawns
Speichim (Olier)

For the endoressing of seeds the Expeller of Anderson
the machinery of :rench, Xrunp, Lilller, Rosednwm, Sveichin are
very well known and give excellent results, their conslrmiction
is adaquate in every detail, and their material is or the nihegt
quality as it has to be for the very hard woric thers hnve to do.

To prepress oilsceds for the solve  t exiraction there is
not so much neced of strencth as the seed i3 prcssed dovm to
onlv 18 to 205 oil content, and not to 4 to 85 as in the
final pressin<. Therefore the »ress can be gimpler, the
question or construction material is not so decisiv. Tn~
consiructors of final rresses are producing also yrepresces, but
Lhey are usually made to a mvcn hisner seandard, than it i3 noeded
for the work. l'aaiero is constiructing a very nim le preas,
which would difficnltly arrive to an oil-cake-content of 15 to
165, but it forms eanily a caiic with 13 to 20 oil, exactly .
what ig needed. His construccion material is not ¥ne hijucat
quality of steel, the axes are rather thick walled tubea, than
a solid cylinder, but agail this is moro than ¢dod enough to

o mme mim e mwan e
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for wiibk is expected from it. Because of the simpler construction
and by using lighter materials tne price of the Masiero preas

is much lower, somo times obly half or one third of other presses,.
We boucht in Venezuela already the third press of the type 2000
which can crush 150 to 200 itons per 24 hours on seeds, and we

are very satisfied with it. Therefore I would récomnend to ask
quotation for that prepress and considering it in the expansion
of the ROP plant, I would proposc, in the case of a visit of a
gambian delecration to Venezuela to extend the tour to Sao Paolo
also, as some times it is possible to achieve better prices, pay=-
ment conditions and delivery times by personal contact, ‘

c. Solvent Extraction plant

There are quite a number of companies who are building
continuous solvent extraction plants but using only four nrinciples
The first and oldest of these prinicipa?s is the use of baskets.
The cake is filled in the baskets, whiclh are linked to a chaing
The chain is moved in a horizontal way in the form of a looup.

On the upper nart of the loop the cake in the basket is washed
with hexane of gradually lower oil conce:tration to yield a
countercurrent process of washing eut the oil from the cake,
In the dewn part of the loop the irrigation of the cale is

.continued but finally the basket is reversed and the Reusoiveniized

deoiled cake falls out of the basket, and is transported out of the
extractor. The desolventizing of the cake is executed with the X
help of heat and direct sfeam in a similar, but mot identic way

in the different plants. The miscella (oil containin; solvent)

is evaporated, and condensed and than reused., The solvent recovery
18 also similar but nit identic in the different sysiems,

The basket tyne extractors are built by Bernardini and Ginnazza
and also by Crown in a new form, In Israel H.TL.S. i3 building

a basket extractor which is similar to the others. I do not recomne
mend the barket type extractor, as they are relativeky comr-licated
in their noveients, the area of the cake which is irricated

by the solve:t is small, the reversing of the heavy basket

gives problens and the transporting chain is wnder hicsher stress
than it would be necessary of the transpostation systems of the
other processes. The performance in the praciice is not so jood

as of the other type aof rlants,

T would definitely not recomend the divect extraction
of Rernardini, which uses a pre-extractor followed by an oxtruder
working with solvenied cake and a final extractor., 'The cale in
this exiractor is too much mistreted and the result is a nowder
which ds difficult to extract completky, or to less than 1
oil content,

fpound 1947 DeSmet introduced his belt extractor
which in 30 years had been with a lot of amaller, but important
chances improved, It is the simplest way of extraction allowing
an easy adantation to the material t0 be nandled by chan<cin:
the velocity of the belt and the height of the cake layer.
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™o cake is reveo in the belt, but remains motionlecs:s, and

will {herefore © 3% disintecrate. Important for the performanc?
ol Jie exbine or ig an as biz  arca of tne belt as uessible and
a ionz, = 2 ‘¢ 3 hours - extvaclion vime, and Tinolly the nunber
w .ohing gta ¢, This three yparameters has to e discunsed
extensively, 1 cided, ond confirrmed before orderin; of the plont.
FYor the ecorrnic periormance of the solvenl extraction the stean
and anlvent consmmntion are nxtiremly imvortant. The stean ig ex-
pencive in Zutbic  and vae Texaac has to e inported. Theretfoye

ihe desolventizer and ithe solveni recovery has to be examined
as uch as the exiractor itself. These parts of the plant arc cften
girilar in the different cystems, but small dirlerences, = Sone-
time gadgets, - also differences in heat exchanfe areas, size of
the recovery system and method used could save VeE/ mach money in
short time, Therefore the decisive paramelers of tine desolventizing
and recoverin-: svstem nas to be discussed wita Llae supplier,

The Tiar:i extractor is similar to DeS..et, and the eninear
ing of tue whole nlant is also of veri hi”n derreo. In eifect
iT the decision is to be made between thie tvio congtructors, tue
decigive Ta:tor would be tue size of the extretin ¢ areas and volumeo
the heat exchwe areas, desolventizing areas, price, payment
conditions and deliverv time, and not the difierence of the system,

Desmet and Tursi plants are manufacturcd also in India by
noy indevendent conpanies, who worked beiore under licernse, I have
seen several of ihese plants in India, which rave reasonably (ood
resulis. Certainly beeing deprived of the newver develovment of
the iurorean motherconvanies the Indian plants are loosins sone
of tie advantares of tne newer plants. There is also not alwys
easy to find all of tne parts of the equipnment witn the required
quality in India, thererore in my opinion tne diflerence in price
must be very important, to buy such a plant from India,

Blow Inox develoned the Rotocell rlant, which in some
way is a variant of the belt extrac.or. Phis plant works well fop
eany to extract seeds, lie soybean, but his performance is mot SO
good as that of the belt extractors, especially wnen tne perceniatdon
oharncteristics of the cnke are somewhat defective. ™e bell extracs
tor is much less senaltiv for Tailures of the sced nreparation
and the prerress oneration. The rossible caugse & the Toxrin of
{ie extraction-cells of the roatting extracior, ~nd thaié the
irrignting arens.,are usually smaller, as the constrmction 15 Lore
expensive, Krunp and Roscdavms are licensees of Blaw YnoX, et
they improved in some details tne desolventizin~ and solvent ro-
covery, leuvting tre exvracot itselif basically 'nchnred,

In the Ndtocell the body of the extractor remain fixed
and only the bottom of nerrorated plate i3 movin:l. In the “rench
extractor the whole body included the boitow is ficed and only
the addition or the solvent is moving from one cell to the otner.
Speicnin ig building the TFrench extractor in Licencs for Buropc.

Y
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KlBckner (7:tractionstechnik) finally lets move the body. ALl
these anpar-iuses are variants of the original Rotocell with all
his characteristics, as it was mentiioncd above.

The Filtrex process of VWnster and Sanser did not had succes
It is also a direct extraction process, but witich deprnds too much o
on the perfect preparation, It mmrE uses a horizontally rotating
filt er, where tne cake of only 5 to lo cm heisht is intensely
washed with the solvent. The cake was before during about 15 to
30 minutes in cintast with the solvent in a nixer. The problen is,
that if tne cnke is to fine it pasces the filter, if it is tod
curse the solvert is not able to enter and dissolve th oil,

Tn my opi "ion, and it seems, that this is also %he
opinion of the najority of the oil industry, the systen prefeered
is the belt system represented by DeSmet and Iur;i. A big
majority of tne solvent extraction market is divided by this two
companies as well as total installed capacity, as number of
plants insta led,

d. Technical Assistence

Interviewing NeSmet about the possibility of lons term tec
technical assistence, which would consist in sending one of their
enginecers Tor nv ut 4 years to Zambia, T was told, that they are
used to it, and in this moment they would have 3 men available,
Tais engineer would function as production manacer or something
gimilar in P0P, \lso Iurgi could accept such an arrangenent, but
with much more difficulties, as they are working on a very big
number of fields, not only on oil, and their own needs are there-
fore much higher, Anyway, the auestion of the tecimical asgistence
shouldy be a tiieme of discussion during the negoatiations
regarding of the pumcnasing of ihe plant,

Maize 0il tiroduction

The preparation of the germs from the dry desermination is
simple. It neceds only neated rolls., Soybean needs a litltle bettor
preparation, but not very mich more than rollers, which would be
bigser than that for the maize germs. The installation hns to be
previcwed for sovbean, ~ud will serve also for maine ~erms, The
possible surpliers are the same as mantioned in the ROP-ixtension,

The solvent extraction is mot particular, only taat the
capacities for soybcan, maize germs one pare and roundnut and
sunflower other vart are different, Tne cales needs anout 205
bigger extractors than the soybean and maize eIMS,

If two or three extractiion plents cen ha ordored to-ether, a
an essential price advantage could be achioved, if the exiractors
are the same, In calwulating tne capacities, irri-ationd areas
golvent recovery, etc., this is something which sho.ld be kept

in nind,

As previewed in Tusaka I am awaiting now tho vin@t of +two or
+ hree gentlemwen from Zambia to show them the maize mills and sgolve

‘solvent extraction plants and discussing with them tho whole projed:
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whole nroject nere. Once tne guotation asked by the Zambian .
authoritics and i sorieo arrived, T could be at dispoaal to

help to order the . nat 2 nropriate plant, helping in discussion

the rentioned parancters, prices, conditions, garanties and
cantractis,
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