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The dynamic o1l palin planting programme by the balaysian
Plantation Industry and the [“odcral l.and Governient
Authority over the last 10 years hus made Malaysia the
world's leading producer of palimn oil, and it is significant
to observe that the production of palm o1l i» Malaysia will
reach twe million tons within the present decade [ =

Under the chapter of harvesting the aspect s ) controlling the
yield in relation to quality is brought und.1 - cview, and it is
interesting to observe that the main fact r -2sponsible for «
the development of F. F.A, it bruwsing of he F.F, B, A
relevant graph shows how quickly the ccidification develops
after bruising has taken place, ‘The mraph under Fig.Il
indicates & very slow buld up of ¥. 1. A. in unbruised fruit
and this shows that it is much more impourtant to avoid
bruising than to arrange for qui~k iransport to the factory,

The merits of rail and road netwo:rk ollection systems are
analysed in Chapters VI & VII. 1. a{ pears that the rail net-
work is the more expensive *+ . *lish but substantially
cheaper in operation,

Under Chapter VIi1 the 1nportans: of proper sterilisation

is emphasised. The authc: expresses *he opinion that
oxidation does not take plice as lung as *he oil i8 inhibited

in the mesocarp and applicatior of vacuum prior to admission
of ateam does not seem (o ind:cate any pronounced difference
in respect of oxidation os the paim oil.  Application of vacuum
showed only moderate i'crcase of temperuture whencompared
with the standard -ter:liz.tion,
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PToote corried O Tenpen n gt et EEVTORES IN A L XD

2t cilisaon e oo b S FEACITNNI ) WO B L m’\-'~<.‘<Hu’iliﬂ.-'l-¢'d
. e ) o thre a1t
fo1 direct orackibgiron the deprorse ! d this w il be

tried on a comreraiel b oogle ot e

tinder Chopter DX it s obse: el that hreshung Machines
coping with 40 tong of aertheed ¢ Fotse ave in operation,
The empty btinches pan P ERETHL, GpEUOX ety N%of the
weight of ¥, .68, wnd Lurning of =uch brpches man
incinerstor can produce 0.3 0 0. 9% of pota<h 10 F.F. B
2e distribution o the field of cmopty funches also seeins

0 have a beneficial elfect on yied and soil conditions.

Chapter X discloses intevesting tablos refercing 1o the
effect of wear and tear in relaton o apsorption of 1ron

in the oil during processing. it appears that ihe iron
absorptior is least when screw plresses are used ag medium
of exiraction.

The importance of kevping the correet tetaperature of the
digested mash 15 clesoly pecordec in Talbic No. 7 from where
it ean be observod that the power consumption can be reducea
Ly 30% if the temperatare is roiged from 70°C %9 95", "he
effect if having hottom drscharge from a digester is readily
observed from iable No, 8, and the writer expresses the
apinion that bottom discharge from the digester of the auto=
matic hydraulic press 1s responsible for the exiraordinary
heavy wear and tear indicated by the average working life of
the digesier spar:s as Jepicted at page 32,

‘Table O depicts the comparative villoss in respect of various
extraction units operated under identical conditions, italao shows

the advantages offered iy serew presses in respect of capital out-
]

lay and power requirement,




Under kerael recovery plant 27 5 discioses an interesting
proposal for a depricarper i nut cracking station being

tried on & commerciii basis during 197,

Table No. 12 iadicates the advantuge of sterilising the kernels
prior lo storage. It is significant to observe that oil from
broken and unsterilised kernels reaches an acad value of 64,21%
within 8 \-ecks compared with an acid value of 14, 70% in
respect of sterilised broken hernels.

Under Chapter XI it 1s of interest to observe the high bio-
chemical oxygen demand of the factory efficient from a palm
0il factory. ‘This problerm. is now subjected to mucl, attention.

The importance of reducing the contact of hot oil with air
during purification is emphasised, and sealed puritiers are
recommended in order to ensu-e production of high quality oil,

Under Chapter XII Table No, 1, gives a clear indication of
how to work out a crop projection in order to establish the
factory throughput as shown in Teble 14, |

The fuel balance in relation to the evaporation of steam is
shown in Table 15 while Table 16 gives interesting inforration
in respect of the calorific vaiue uf the tuel used in a palm oil
factory. The steam consumption of 0. 4 tan/ton of F¥B pro-
ceseed gives a practical rule of the thumb for calculating the
steam requirement of a palm oil factory. It is also noticed
that a single stage impulse turbine use more steam than a
compound steam engine, However, the possibility of uaing
wet steam for turbines makes it now possible to achieve a re=
duction of the cost of the power plant required for a palm oil
factory.




Table 20 gives 4 rpalisic petire of e pewer requirement

at various rates of throagiput,

From Chapter XIV 1t con he ouser ved that the ol storage space
for preference should be not less thon 30% of the snnual product-
jon in order to maintain the free bacgaining capacity with the
buyers. Thisis a most pertinent advice ir. view of the expand-

ing production.

From Chapter XV it appears that the control of maricting
Malaysian palm oil nov: has been transferred from London

to Kuala Lumpur, from where the Wes Malaysian Palm Oil
Producers' Association will maintain close contact with worid
~ trading centres.

From page 53 it is obvious that the production of palm oil will
represent an increasing percentage of theworla production of
edible oils and fats, and the writer expresses the opinion that
palm oil must acquire a greater share of the world market by
making high quality oil available at the door steps of the
consumers,

Table 23 depicts a realistic projection of the cost of establighe
ing a palm oil estate a.d the yelevant production cost/ton of
oil, It is of interest to observe that a price of $500/ton of oil
is marginal in respect of profit, and when the development
costs are high as has been the case in recent years particu=
larly so in Sabah a price level of $500 [ton is not profitable,

Chapter XV describes the naessity of employing bulk tankers
in future in order to compete on equal terms with other edible
oils. The impor.ance of storing Malaysian palm oil in tank farms
under a gas hlanket in varicus parts of the world is empharsised.’




The coating of tunks wiil Epoxy resin and conteol of thermal
treatment to which palm oil is ¢xposed is given particular
imporiance in relation to prevention of oxidation,

Chapter XVII indicates the versatility of palm oil, and
fractionation of palm o1l by aeparating the mixture of tri-
glycerides and therehy obtaining & solid and liquid fraction
seems to offer additional flexibility and scope for the use
of palm oil, v

Teble Nos. 34 and 25 cloa: ly indicate the benfit of keeping
to total oxidation of palm oil at a low level, and there can
be r.o doubt that the future demand for the S, P, B, quality
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INTRODU ') TOM

1. By ti.e middle of tie 19th ceatury the palm oil trade was
well established between the United Kingdom and African
areas with inore than 20,000 tons of palm oil being handled
in the po t of Liverpoo! in the year of 1856, About this
time, or more specificaily in the year 1848, four oil palms
(Elaeis (iuinmensis) were planted in the Buiterzorg Botanical
Gardens in Java, and although oil palms were introduced
into Malaya in 1875 from Peradeniya, probably through the
Royal Botanic Gardens, Kew; and planted in the Botanic
Gardens, Singapore, it is generally accepted that the Deli
oil palms in the Far East all originate from these four palms.

2, The development of the palm oil industry in Malaya,
however, did not commence before 1917 when Tennamaram
Estate, Batang Berjuntai, became the pioneer oil palm
plantation in this country, However, it was not until 1926
that oil palms started to be cultivated in the earnest on a
commercial basis, This expangion of the area under oil
palms was interrupted by the second World War, and by

1862 less than 150,000 acres h.:d been planted with ofl palms,
placing Malaysia, at that time, behind Nigeria, Belgian-
Congo and Indonesia, |

3. The Malaysian Plantation Industry recognised the
increasing demand for edible oil, and this factor together
with the strong appearance of synthetic rubber in the world
market sparked off a replanting programme with rubber

being replaced by oil palms where the goil and growth
conditions were suitable.

4. About the same time the Malaysian Government through
the Federal Land Development Authority commenced a most
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dynamic planting programme, resulting inr substantial
jungle areas being cuitivated with selected o1l palms, It

is, therefore, not surprisin; ‘tat Malaysia has now become
the world's leading producer of palm oil, and the following
statement indicating the estimnated production up to 1976
clearly manifests Malaysia's position as the World's lead-
ing producer of palm oil during the seventies :-

Recorded Planted Palm Of! Kernels

Acreage (tons) (tons)

1072 1,054,683 767,504 119,576

1073 1,182,085 971,815 252,672

1974 1,206,492 1,157,068 301,072

1975 1,377,123 1,363,380 354,479

| 1976 1,418,084 1,533,025 398,821

5. New areas are still being planted up, and with yields
reaching about 2. 6 tons of palm oil/acre on alluvial clay - 5
soil, it will not be too optimistic to predict a Malaysian
production of two million tons of palm oil and about

500,000 tons of kernels before the end of the present decade.

8. The question of quality production, freight and distri-
bution in & highly competitive edible 0il market is subject
to continuous attention by Malaysian Producers and
although the oils from annual crops such as soyabean,
rapeseed, sunflower, cottonseed and groundnut represent
for midable sources of supply, there can be no doubt that
the oil palm, being the highest potential yielder of oil per
acre, in conjunction with new technical development in the
field of oil technology, will capture an increasing percent-
age of the edible oil market in years to come,
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{I. HARVES NG, (O i O 44D STORACE OF
FRESH FRUIL 3203 ins G000 -

I, s peneradl asoepted i o narvesiing of By Fo B,

i8 the most imporant fie'or in relation to the economic

and qualtiative aspects of processing « f F.F, B, This can
be more -pecifically cxn: ecsed vy stuting that the standard
of ripeness of the buich ' e harvested in turn will influ-
ence the rate of extraction as vell a2 the level of free fatty
acid in the o0il extencied, 1 is of course desirable to achieve
the highest possible evira~tion of oil, while the F,F, A, of
such oil should be as iow av pessible, In practice these
aims are conflicting hecause the riper the fruitlets are
on a palm bunch, the more cas.ly they become bruized and
this in turn causesthe F. F. A, to develop in an undesirable
manner, It is therefore of interest to analyse the following
problems which arise when optimum efficiency is the
declared aim :-

i) Harvesting in relation to extraction
i1) Free Fatty Acid (F.F,A,)

iif) Collection and 'ransgport,

II1, HARVESTING IN RELATION TO EXTRACTION :-

1. The whole process of «fficient il extraction is closely
Integrated. Itis, however, correct to say that it starts
right in the freld at the palm to be harvested, because
without cloge field gupervision of the harvesting, which
should he ae homugencous as possgible, the efficient extract=
fon of high uality oil is not possible,

2, The method of harveating Jepends upon the area being
harvested. In young aveas ai axe or a chisel fixed to a
wooden handle {5 used, whereas in old areas with palms




reashing @ height of about 10 Srct ) L ong g o nler fitted
with a uickie-shaped knife and weighing about 36 lbs, are
used by skilful harvesters,

3. The question of when to cut the bunch should be clearly
laid down to the harvesters, who normally enter the same
area on 2 6 to 8 days harvesting round. If a bunch is cut
prematurely, i. e. while it £till has & red-bluish shine and
no loose fruitiets the photosynthesis converting the carbo«
hydrates into fat has not heen completed and the oil content
of the mesocarp is often as low a8 35%, whereas the ofl
content in the mesocarp from well ripe fruitlets ncrmally
reaches 50% 1o 55%, It ig therefore obvious that substan-
tial oil losses can vcecur if the P, P, B, is cut prematurely,
In fact, experiments carried out have indicated a ‘loss of
8% of the total oil and it {s interesting to observe that tests
have shown the following average specific gravity in respect
of fruitlets from ¥, P, B,

Ripe fruitiets 1,08
Unripe fruitlets 1.12

4. The explanation seems to be that the fat (specific gravity
0. 80) form a greater part in ripe fruitlets than is the case
in unripe fruitlets, Naturally, the oil content is at its mm-»
mum level when the fruitlets loosen themselves from the
bunch, Unfortunately, there is a variation of about 14 days
in maturation of the 800 - 500 fruitlets contained within an
average bunch; eonsequently it is never possible to obtain
optimum condition in 1-espect of all fruitiets at time of
harvest. The outer iruitlete are bigger and better deve~
loped than the inner layers of fruitlets and it has been
established by laboratory analysis that oil formation in the
Pericarp ceases as soon as a fruitlet becomes loose from
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the stalk, Alzo within @ {w ther four days, the o1l begins
to decomnore and this do witoralivn 0f the 0il content is
even quicter when to Mnithong teca poen bruised 1t is
therefore not desirable !0 let too 1 any fruitiets fall to the
ground before the bunch is cut, and the general rule within

the Writer's urganisation is to have one fi-uitlet/lbs, of
bunch weight on the ground before the bunch is cut. With
due flexibility, and aliowance for rainy days, the height of
palms to be harvested (harvesting of younger palms cuan be
better supervised) and the interval between harvesting
rounds, this ripeness standard gives good results for both
Dura and Tenera palms,

1. As mentioned above the aime of high extraction and a
low F,F,A. of the exiracted oil are of a cmﬂmthwm.
because the producers can eagily l0se substantisl revenue
if the fruit is cut prematurely in order to ensure a low
F.F.A, It must however, always be borne in minc that a
low F, ¥, A, is the firat characteristic *o which edible ofl
refiners nay attention, and althoigh the existing standard
contract provides fo. o remiur op penalty of one percent
of the sales price per percent below or above 5% Free Patty
Acid, there can be no doubt ihat palm oil, such as the
Stabilised Prime Bleachable (SPB) which has made its
entry into the worid market over the last few years, will
be sold in greater quantities than are at present available,
The vast areas of young pelms coming into bearing will
facilitate the production of palm oil with a low F.F. A,
which, together with the fact that u consistent supply of
such ofl in great volume wiil be available, should enhance
the competitive position of palm oil in the world market,

*




2, Before going further it might be of intercst to state
the various factors encountered and confirmed by practi-
cal experience in respect of the development of F.F4A.
The formation of F,F, A, in the fruit starts with the des=
truction of the cells which contain, in addition to o0il, a

protoplasm rich in liplytic enzymes. THE ACIDIFICATION

F.F.AY%

14
g




3. The view lLi's been expressec that rapid transport of
F.F.B. ‘' the oii mill will help maintain the F, <A, at

a low levei, ‘Lhe above resuits, which have been confirmed
time and again, clearly show that the most ymportant anti-
1. F. A. measu & which can be taken under practical working

conditions on an Oil Palm estate is W
MINIMUM, This rule, which must be law if high quality

oil is to be produced, is confirmed by & substantial number
of tests made with unbruiscd fruitiets stored over a period
of four days,the analysis results of which arc recorded
hereunder :-

Bl
F.F. A,
0.3
i
0.2.
o. 1
0 ,
r T esr-—-m
Days 1 2 3 4

From the above it can he observed that the increase in

the ¥, F.A. of the oil fromunbriéased fruitlets came to less
than 0.2% in the course of four days.

4. The breakaje of the cell walls may be due to two
completely different causes, either mechanical or micro=
biological, The former constitutes by far the most frequent

cause of bruieing and this wiil be further considered under
the following heading.
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1. The method of collection, transport and storage of
F.F,B. varies {rom estatc .o estate. During the early
period of development of oil palms in Indonesiu and
Malaysia, most estates were established on flat, alluvial
clay soil, which was conveniently suited to carry a light
railway network for fruit collection. The post-war
period has seen a rapid development of various types of
tractors, trailers and tipping iorries, which coincided
with the trend of planting oil palms on undulating inland
soils, where a light railway network cannot be establised
except at prohibitive cost,

2, The capital outlay, in respect of a light railway system,
which must be established at a density of , 005 miles/acre
in order to serve efficiantly, is substantially higher than
the capital cos: of a road network for tractors and trailers,
or lorries. However, there can be no doubt that the raile
way network is the more efficient and economical to
operate,in particular if due consideration is given to the
aspecte u! handling the ¥, F', B, in relation to the develop-
ment of F,F.A.

3. The following examples of two 10,000 acres estates,
having an unnual yield of 100,000 tons of F, F, B, whé.é%l
is hauled an average of 7 miles, should give a realist

comparison of costs between smmefmmw
QW?“

1. The present cost of laying one mile of 20 lbs/yd. rail
track will bes -




O e mile of ek ed entats $15,500
2,510 preces 1mnrenien et $ 2,500
Lavying ar 1 paziur aoden $ 5, 00
Provision for ficld bridges & Jevelling i 2,000
: I
Total cost/mile ot track $25,000

RIS

2, The cost of a h~tuns Diesel Locomotive ex estate will
be about $30,000 at todo's ruling price. As a general .
rule it will be ne‘cessary to poovide storage capacity for
nnt less than 70% of tie daily crop of ¥.F. P, during a
peak month which can be 127 of the annual total

100,000 tons x 12% x 70%
25 days

i.e.

« 336 tons
It will therefore be necessary to provide fruit cages and

underwaggons to cater for 338 tons of FFB with 2§ tons
cages, the total requiremert will be as follows i~

) "2‘9% = 134 cages

The cost f such a cape and unde waggon would be bout
$1,700 per set,

3, Tractors and Traileswould have to be employed in the
fields for carrying the cages to and from the field for
loading at the railway, which is done by the medium of the
hydraulic power take~-off attached to the tractor, ,
On a 8 days harveasting round five tractors and a similar
number of special trailers will serve 10,000 acres in this
manner together with five hvdraulic gantries,
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The cost of a suitable tractor cum trafler for a frultcagé
is at present $15,000 ex estate, and a cantry can he pro-

vided at $6,000 ex cstate.

4. Total Capital Cost of a Railway collection system !

50 miles of track $1,360,000
60 miles of secondary roads $ 340,000
10 Pive tons Dissel Locomotives ¢ 300,000
§ Tractors and trailers § 75,000
' & 30,000

§ 6,000

The average cost of riairtenance and opsration vould be &8
follows: ’

Mail Traneport & Upkesp Locomaives s .00
f*fégu; ‘!B&k 2

» 10 oents,
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e iolluwing inte. cot and depeecialion charges will also

have L0 he nclad :d 1 *ho ~r s of aperating a railway net-
work:-

5% on 50 miles rail track $1.250,000 =$ 82,500

5% on 60 miles secondary roads $24,000 =$ 12,000

74% on Rolliny Stock $259,%00 =$ 20,325

10% on Locomative $300,000 =$. 30,000

8% interest on Capital $2,134,800 =$170,784

Annual cosf of operation =$ 90,000

Total annual cost operation & capital =$385,609

wsENIRNweEs

Actual cost per ton/mile of goods moved ;-

1. To establish an efficient road network on inland soil
is cheaper than to eatablish a similar system on alluvial
coastal clay; howaover. since there can be no justification
for est. olishing a rail retwork on inland soil, it vill be of
internst an}y to make a comparison of the capital cost and
operations of road and rail network on coastal clay.

3. The road network on two substantial coastal estates

has a density of one chain/acre. 70% of the road network
consists of all weather roads with mining metal as ballast
and the cost ie about $10,060/mile, 30% of the road net-
work consists oi secondary roads costing $4,000/mile only.
A total of 87 miles of all weather roads and 38 miles of
secondary roads will be vequired thercfore to give the
desired density of onc cheinjfacre on a 10,000 acres estate,
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3, The traasport equipinent reqiived/1 000 ,scres w
this case, ig one special, heavy tractor at $27,000 to-
gether with two 6~-tons trailers costing $6,000/unit.

4. The storage of 70% of the crop is catered for by a
100 tons loading ramp and one hundred 2; tons cages
with special steriliser underwaggons.

5.
87 miles of all-weather roads $ 870,000
38 miles of secondary roads $ 152,000
Loading Ramp & Shunting area $ 100,000
100 Fruit cages & underwaggons $ 120,000
10 Tractors $ 250,000
20 Tvailers $ 130,000
$1,612,000
ERNBRAFTERRN

6. The average cost of maintenance and operation would
be as follows :-

Upkeep 125 miles of roads @ $5/chain $ 63,500
Upkeep Tractors & Trailers $ 25,000
Tractor Operating costs $§ 50,000
Total average annual cost of operation $ 137,500

wpeuBEsBAw
Cost per mlmih of goods moved before depreciation

137,500 x. 190

. = Xﬁal cents,
130,000 x 7

7. The télbwing’ interest and depreciation charges will

also have to be included in the cost of operating a road
network -
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5% on roads %1,022 . 004 =$ 51,100
5% on leading rimp $ 100,060 =$ 95,000
107, 20 Coplon & UDULD o sRELHD 4 .2u,000 =8 12,000
15% on tractors & traiver= $370,000 =$ 55,500
8% interest on capitat $1,612,000 =$128,860
Annual cost of operation =$137, 500 |
Total annual cost capital & operations =$390,060
'IIB.SI!EB

Actual cost per ton/mile of goods moved 3

W w 42, 8 cents.

130,000 x 7

Tablc No. L

] -
Summary of  Capital Cost MM%—"’
Transport per Acre u ' cluding
System. (10,000 ac.) Operational Deprecn.
Rail Network $ 213 10 cents 432, 0 cents
Road letwork % 180 15,1 cents 42,8 cents
VIILSTERILISATION :

1. The first process {0 which the Fresh Fruit Bunches are
subjected is sterilisation, the aim of which is three fold,
namely - ‘

i) 10 inactivate the lipase or fruit engyme,
which is thermolabile.-

ii) To coagulate the nitrogenoud and ruclla-
genous matters, in order to prevent the
formation of emulsiuns in the crude oil

during purification.




iit) To iraprove extraction by proper siripping
of the bunches as well as the breaking up of
the oil carrying cells of the mesocarp.

2. Sterilisation is normally carried out by means of
horizontcl or vertical sterilisers constructed to withstand
a working pressure of 3 atmosphere or about 43 psig.

3. In the horizontal steriliser the FFB is contained in a
mild steel fruit cage of e:ther 11 tons capacity or 2} tons
capacity, The sterilising cage is generally constructed
with two cylindrical carrier rings facilitating the lifting

and smooth discharge of the fruit into the threshing machine.

4, The vertical steriliser is generally used for a amaller
factory throughout and the FFU is normally discharged
direct into the steriliser by means of a bunch Elevator.
The discharge from the vertical steriliser is carried out
manually by workers raking the sterilised fruit to a
conveyer feeding the threshing machine,

5. The steam consumption per ton of FFB sterilised is
the lowest in respect of the vertical steriliser as shown
hereunder in Table No. 3. However, the oil loss in the
condensate is the highest in respect of the vertical steri-
liser and the additional brushing of the FFB during
charging of the steriliser also aggravatesthe development

of the FFA,
Table No, 2.

Steriliser g:;:ti Y %i';‘lﬁo'i: * l:;?do‘;mﬁﬁ*
Horizontal 280 bc 0. 45% 8-12%

Vertical 230 lbs 0. 55% 6 -10%
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6. The ftreutment 1o which tie FF3 is subjected during
sterilisaiion is mos* important bece se it has a prono nced
influence on \ie Overdid eXtraclon wificiency and qualsty of
the oil and kernels cxtracted. The enzymatic hydrolysis
causing the acidifica’ .or. of the palm oil w'll cease when the
FFB is exposed to 4 temperaiure of about 80°C. However,
the destruction of the oil carrying cells which is accelerated
by desiccation require a much higher temperature, and
although the time rectar.d fuor the loosening of the fruitlets
trom the stalk vary with the size and ripencss of the FFB
it is possible to achieve good sterilisation within one hour
at a pressure of 43 psig. If the sterilisation is prolonged
beyond 60 minutes discolouration of the kernels will be

agravuteé.

7. Tests carried out at Ulu Bernam have confirmed that
sterilisation at 38 peig, with inter mitten fall of pressure
%o 28 psig, by blowing out steam to other sterilisers, has
a beneficial effect in respect of discolouration of kernels,
desiceation and nut cracking., The tests were carried out
with several samples, anch of 5 tone nf FFR and harvested
from identic. ] palms in respect of & ¢ and origin. Ths
average results were recorded as shown below at Table 3,

Table No, 3 .

-l L
Details 43 psig 38 to 25 peig
Desiccation 10% 12%
‘White Kernels 83% 96%
Discoloured Kernels 17% 4%

* Cracking Efficiency 898% 84%

* Cracking of 50 lbs nuis samples direct from the
depericarper.




The higher percentage of desiccation no doubt was caused
by the fall in pressure which could create flash evaporation
from the bunches in the eveitl the temperature of same
would be higher than the stearm temperature at 25 psig,

The percentage of white kernelg clearly iliustrate the
beneficial influence obtained by the reduction of pressure.
The increased cracking efficiency is explained by the effect
pressure variation have on the nute, which in this case was
of Dura origin,

8. The possibility of conditioning the nuts during sterili~
sation for dircct cracking from the depericarper, has led
to the conatruction of a new type of nut cracking station
which will be tried on a commercial basis during 1972,

#. The question of how to ensure the best possible steri~
lisation has been subject to much attention of theoritical
as well as practical nature,

10, Various views are held with reference to the effect of
air in the steriliser in respect of temperature and (xidation
of the 0il. 'n particular there seems to be a conflict of
opinion as regardsthe development of peroxide during
sterilisation. Consequently in order to meet the éemaml
for high quality palm oll such as SPB an extensive reseafon
programme was implemented at the Ulu Bernam Palm Ol
Factory of United Plantations, the details of which can be
studied:from various papers submitted to the Symposium
on 'Quality and Marketing of Oil Palm Products" spon-
sored by the Incorporated Society of Planters, and held

in Kuela Lumpur 6th to 8th November, 1869,

e e e
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11. The atandad Suegitis o provdere s o allow alow
admigaion of steain weli-dst Lat.d o the top of the
steriiser, while the bottom discharge valves are left
open to allow air- tO Jischarge for about O minntes or
until wet stram 18 visible at the discharge puint. Such
procedure makes it possivle to drive vut a high perceni-
age of the air without use of puwer or extra equipment.
When the main valve hax heen closed a one inch valve
controlling a by=pass. can be left partly open to allow
for further escape of aiv during the stci-iiisation which
normally has a cycle of one hour, Thiz is the method
recommended and used widely within the industry.
However, in order 1o egtablish a comparison of results
a vacuum pump giving 80% vacuum within 12 minutes
was attached to one of the sferilisers, and the average
resultg in respect of temperature and peroxide develop-
ment are shown hercunder in Fig.No. IIL & v,

Vacuum applied” Average Temperature 213%p

1 :
Steam ,nlet‘i‘ ! | Lo Steam exhaust

el larra e
NN
g 27 BEURAA | L_E‘?;.‘..J

- ed b e

L 1] \T 1




Fig. No, T/

No Vacuum - Average Temperature 269°F

o nnn

Steam inlet Stean exhaust

- W | |~

12, 1t will be ooserved that the average temperaturs in
respect of the eseriliser sxpased to & vacuuin of 80% was
recarded at 273°F against 2&9 F for the steriliser without
w&imﬁm of vacuum, A temperature difference of 46?

at this level is equal t0 a difference of steam pressure of
about 4 1bs, only. which really is insignificant under
practical conditions. Since the stripping of the bunches

in cach case was excellent it was concluded that the tem~ .
perature difference obtained by application of vacuum did
not improve the sterilisation to any noticeable degree.

13.As regard the risk of uxidation during sterilisation
Table No. 4 showe no convincing difference between the
vacuum and none vacuum sterilisation, Subsequent
praeuetiea of SPB oli on a large scale has e&ﬁfirmed our .
original finding in this respect, which indicate that the oi} .,
does not oxidise while inhibited in the mesocrap. This ..
view seems to be confirmed by the fact that the oil which
exudes from the fruit during sterilisation has a high degree
of oxidation in respect of peroxide and benzidine value,




Table No. 4.

QOil Days 21 29 35 42 49 56

Sample FFA  Moisture Peroxide Value mmole/kg oil
T 2

A 1.3 0. 064 0.00 0,16 0.74 0,89 1.11 1,37
B 1.42 0, 067 0.00 0,21 0,72 1.02 1,17 1.42

Peroxide tests on fresh oil and stored samples
Steriliser A with vacuum B with airrelease,

14. The only part of procesaing of FFB which is not on a
continuous basis is the sterilisation, The problem of
handling the waste volume of FFB on a continuous basis
without additional brushing represents a formidable protlem.
It is nevertheless, correct to say that continuous sterilisation
would be a most desirable feature to add to the processing of
F.F.B.

IXEIRIEPING :

1. The second treatment 1o which the fruit bunches are

subjected is stripping of the fruitlets from the bunch. This
operation normally takes place in a drum threshing machine
with & diameter of about 6'6" operating at 33 R,P. M. The
length of the drum varies according to the throughput and
with an automatic bunch feeder the throughput of & threshing
machine with a drum's length of 18 feet can handle the
sterilised bunches from 40 tons of F, F. B, /h,




2. The sterilia. 4 bunches ave liftea by means of an over-
head crane, which iy fitted wina device tvrning the fruit
cage 180o i order o discher,e (e contents Ol lie cage.

It is important to ensure a rapid conveyance of the fruit
from the steriliser yard to the digesier in order to
preserve the heat of the fruit, Well co-nrdinated handling
will ensure the fruit reaching the digester at a temperature
of not less than 15°C. .
3, Assuming proper harvesting standard and sterilisation
of the ¥, F. B, the percentage of unstripped bunches should
be betwaen 4 to C% only. Unstripped bunches must be
rteaiiceteé and sent back for sterilisation a decond time.
The volume of unstripped bunches is less than half the
volume of x-.!‘.B.

. The stripped bunches . epresent approxi mately iﬁsa
m #eeamg FFB expressed in terma of weight, It there«
fore represents a handling problem which cen be m with
as follows:

i) The empty bunches are rerurned to the fields where
they are distributed in the inter-rows between the
palms, The mulching effect as well as the nutrition
value of such bunch application, at the rate of 40 tons
per acre, is most benefidal and our records indicate

| e effect to last over a pertod of three years,

if) The empty bunches can also be conveyed dircctly to
on incinerator where a slow and controlled fire will
ensure & supply of potash representing 0. 3 to 0, 8%
to ®.F. B, Such potash is redistributed to the field
where it ispeadilyabsorbed by the palms. The
average corposition of the ash has a range as shown
in Table No. 5,




Table Moo

——

Analysis of Bunch Ash Average Normal Range

v - -

Phosphorous (i*) i 2% 0.9- 1.7%
Potassium  (K) 26.7% 15,0 -40,0%
Calcium () 2.3% 1.6 - 3.7%
Magnesium  (Mg) 3, 6% 2.7~ 4.8%

The as'i from one ton of ewnpty bunches contain the equi-
valent of about 15 lbs, ammonium sulphate, 24 lbs. of
rock Phosphate and 20 lbs, of Potassium sulphate when
burnt in an Incinerator. The construction of an incine~
rator can therefore be considered an economical propo-
sition. In fnct approximately 400 tons of concentrated
fertilizer can be produced from 25000 tons of empty
bunches, and this represents approximately 8$100,000
at ruling prices.

iii) During the early stage oi operation of 8 new factory,
the fuel supply of fibre and ghell s sometimes falls below
the requirement due to the fact that the power units are
geared to a greater throughput, In such ceses the empty
bunches are sometimes used as additiorl fuel. However,
in view of the high moisture contents as well as an unde-
sirable element of sulpher contained in the empty bunch,
it is nat considered an attractive fuel substitute,
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1. The ext.action of ¢dible ml fro.n sceds or other material
low in oil conterts is now normally carried out by means of
solvent axtraction leaving less than 1% oil in the meal

-against from 6 - £% ir. respect of the residue from expeliers

or presses,

2. The palm fruit by contaiing two widely different oils,
namely palm oil and palm kernel oil, represents problem
in o far as solvent extraction 1s concerned, because it
wotlld be necessary first to s*-rilise the bunches in order
to lcosen the fruitlets as well as to control the development
of ¥,F.A, The separation of the mesocarp and nuts would
also be necessary in order to retain the two different oils
and such process would involve a pre-pressing. Conse=
quently the residual oil in the fibre should justify the
capital investment required for a solvent plant, and this
seems to be the stumbling hiock to such process, which
would extract a low quaiity oil from the fibre containing
phosphatides and other non-glyceride lipurities,

3. The industry have therefore luitherto been confined

to mechanical extruction begining with the centrifuges
followed by hydraulic presses and now screw presses.

The centrifuge is too inefficient to justify its containing
existence and with the increasingly higher oil contents in
the pericarp from the Tenera strain, the efficient extract=
tion by means of hydrauii» presses becomes more and more
problematic. Consequently the continuous screw press

is now the most frequently used medium of extraction in

the palm oil indusiry: not only because it can cope more

efficiently with a higher oil content in the mesocarp, but




equally much so beceause the mechanical and economical
advantages offered by this method of cxtraction is super-
ior to any other method of extraction knowr 10 the market
at the presenc moment,

4. The efficiency of the extraction unit regardless of type
depends very much upon the process of digesting, the aim
of which is to break up the oil carrying cells of the peri«
carp by means of stirring arms rotating with vertical
shaft. The size of the digester is normally equal to a
volume of 2,500 1, However, with the introduction of the
continuous screw press the size has been increased in
order %0 allow sufficient retention time to separate the
nuts from the pericarp, and digesters with a volume of
up to 4000 1. is now in commission within the mhyﬁm
Palm Oil Industry,

e

« When used in conjunction with hydraulic presses, the
diamr is normally provided with a steam jacket allow-
ing the temparature of the mash diseharm into tla
press to reach 95°C, Digesters for screw preae: &ro
sometimeés without a steam jackst and in such case liwe
steam is injected in order to let the mash reach a dis~
charge temperature of 0s°c, However, tests have shown
the desirability of retaining the steam jacket in order to

reduce the moisture contents of the fibre going to the
boiler platform,
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6. Some digesters are operated with bottom discharge
in order to pre-condition the thash for the emueﬁqh
unit, However, practical tests have shown that wé—h
method of operation is not degirable as regird the wear

st R i oS i i RENS
SR RSG5 o S B s

i

1
£




926G~

and tear 18 well as the consequert higher absorption of
iron by the palm ¢il, The iraportance of reducing the
absorption of heavy metal, copper or brass will be shown
under the heading Palm Oil Purification Plant',

7. During 1864 it was decided to embark on a Research
Programme the aim of which was to establish how to pro=
duce 8 high quality oil in connection with efficient and
economical operation, This policy led to the employment
of highly qualified chemical engineers to be in charge of
quality control. Experimental research with existing and
new machinery and equipment finally produced the agree=
able result which made the production of high quality

8, P. B, oil on a big scale a reality, The details of the
quality aspect of such oil can be observed from the
chapter describing the purification of palm oil,

8, The experimental research with existing and new
machinery and equipment eventuully made the factories
ocontrolled by United Plantations unique in the sense that

{t became the only known centre in the world, where six
different types of Palm Ofl extraction units were subjected

" . to comprehenaive tests under identical conditions over

several years, covering not only the performance but aleo
the aspect of wear and {ear and relevant economics,

9. It is a well known fact that Iron and heavy metals such
as brass and copper have a catalytic effect in respect of
oxidation of oil. It was established that the oil from
steriliser fruit contained from 0,6 to 0, 83 ppm of iren,
and 0,06 to 0. 18 ppm of copper. The contents of iron in
palm oil from South East Asia normally range between

5 ppm to 12 upm, whereas the copper contents has been




recorded to be between 0,15 to 0,4, It is therefore apparent
that iron and heavy metal is absorbed during processing, and
Table No. 6 indicates the calculated iron absorption in 1bs per
ton of ¥, F.B, based upon the loss of iron due to wear and
tear over 1000 hours operation,

IableNe.S
Standard Automatic Usine de
_tydraulie M&unc Wecﬁr -
Digestere: | |
Exposed inner shell 8,33 = 10,04
Wear plates 40,20 137,08 44,90
Bottom plates 73,31 90,88 98,78
Square shaft 7,88 9 76 8,30
Beater arms 28,07 36,20 8,00
Discharge arms 10,41 14,07 11,90
Total loas 181,38 301,68 213,81
Press unitst
Press plates (B) 8,00 - -
Press cage 34,72% 20, 45+ 28, 604
Screw @) - - 22,83
Bxtension shalts (2) - - 14,00
Pressure cones (3) - - o b8

~ Total loss 43,77 30,45 - .9
Combined total loss ¢ 225,10 323,13 205,40
FFAB processed (tons) 3000 85000 100000
- Total loss per hour (b) 0,235 0, 323 0.388
‘*;lﬁu per ton £, £, be 1b) 0,075 0, 080 0,028

* Solid drawing steel. <+ Spebial cast iron,
# Special steel 95-100 kg per sq. mem,




10. By ¢ .oice of extraction unit .8 well as by pre\ antive
measurements it 1s possible to reduce the iron contents

of the production 0il to around 2 ppm whereas the copper
contents can be kept at about 0.2 ppm. In view of the
detrimental effect such metal has on the oil, it is obvious
that the storage property of high quality oil is superior
and this is why the 8, P. B, quality of palm oil is becoming
more and more popular with edible oil refiners,

11. From Table No. 7,which includes the recorded power
consumption of & digester fitted with one=third extra
beaterarms (23 r.p. m.) and seven sets of angle iron
stop bars, it can be seen *hat a temperature raise from
11°C to 85°C caused the power consumption to be
reduced from 22 k.w, to 14 k. w,, i.e. the rise in
temperature promoted a very substantial fall in frictional
losses. Consequently, apart from the power requirement
which can be substantially reduged if the digesters are
operated at the ideal temperature of 95°C, the wear and
tear, and thereby absorption of iron, can alsc be kept at
a lower level by use of the correct temperature. It is
aleo interesting to cbaerve how the level of fruit in the
digester can influence the extraction efficiency by &
significant margin, It appears that a digester for s
standard hydraulic press should pever be less than
three-quarters filled, while maintaining a temperature
of approx. 95°C.
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Table No. 7. Digester tests with diffevent levels of fruit
and temperature

Temp. of Kw electric Oil on
mlg;'“ dlgertcd motor before Moisture Oil loas dry
Digester mash, -after filling basis

start-end press cage

$ 71-7 11-9 45,904 6,573 12.100
123-71 11-9 45,557 6.403 11.702

Q 71-70 11«9 45,004 6,572 12.180

4 10-70 16-13 45,318 5,740 10,816

i . 71-70 16-13 . 988 5,680 10.300

| 12-73 18-13 48,168 5,008 10,887
“‘“‘&ﬂ~ﬂﬂ“C&Q‘ﬁﬂ‘ﬁ“ﬂﬂﬂ‘ﬂ‘@QQHQ‘IQQ“OUQ*.?‘QOQ*&“
Nl 6900 8218 44,000 5,530 10.08)
. Fall 71-70 23-18 48,345 5.022 10.017
Ml 9004 14-13 41,373 0,080 10.108

. 508 14-13 44.406 6,031 10,080
il 9508 14-13 41,104 6,213 10,504

mmgmmmm.m?fem
98°C and moisture contents in fibre. Also difference in
6il loss on dry basis between one-half and three=quarters-
filled digesters.
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12. In order to establish whether it would be advantagenus to
drain dige .ters while processing ) X D fruit, seveial tests
were carried out, The total oil losses from a digester with
bottom drainage and a digester without bottom drainage are
showr: in Table 8, This has been calculated on the basis of
the following figures, geﬁerally applicable when processing
mature D X D fruit; oil extraction, 18%; nuts to fruit,
21-23%-1less 14% moisture-say 18%; dry fibre and residue
to fruit 11%,

13, From Tabie 8, it is obvious that although the amount

of oil on dry basis in fibre can be improved by having bottom
perforation, the total oil loss is higher due to € Ngher
n.{.p.§G. and, in particular, due to the higher ratio of oil
loss on nuts, An explanation is that bottom drainage with
DX D fruit will cause t0o many cavities between the nuts
due to the absence of dry ma‘ter; consequently. vome of

the nuls  are visibly wet with oil. It is also significant
to observe that, by applying bottom drainage, the power
requirement increased by about 37%; hence the frictional
losses are greater and the oil cenuqmﬂ.y Mam
prapovtion of iron, ~

14. The percen‘age of smashed nuts and kernels becomes
_substantially :dgher with bot'om drainage. This feature fs
. amplitied by severe drainage which, for instance, i»
required when a digester is working in conjunction with the
sutomatic hydraulic press, However, when processing
Tenera fruit in stendard presses, m:perhm has been that
moderate drainage from the digester hottam plate isa
desirable feature in improving the extraction mdmy
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13. The overall extruc aon erfatirnty, ws depicted in Table 9,

indicates that the cvificiern -y of nerew prosses equals, or is
even greater than, that of hydraulic presse3, No doubt the
early results were most unfavourable in respect of the screw
preases due to the much higher n.f.p.q. However, improve=
ments in design have brought the n.f,p.q. of the screw presses
close to that of the autcmatic hydraulie press, and the use of
better screening and thermal trectment, as well as the intro-
duction of more efficient separators, have made the problem
of n.f,p.q. much less important, since the losses on dry basis
in the sludge are now nearing the level of the losses in fibre,
It is therefore probably correct to predict that the more
efficient extraction unit will be the one able to produce the
lowest percentage of oil in the fibre fromn the press, and this
will be more pronounced the higher the percentage of oil in
the incoming fruit. Table © also indicates the capitsl cost
per ton of F,F, B, throughput capacity as well as the relevant
maintenance cost of the various presses, In this connection
it must be mentioned that screw presses also offer savings
in respect of capital outlay for buildings and power plant,

18. The wea~ & tear of a digestcr with provision for bottom
discharge ~an be very severe in particular so if the fruit is
contaminntéd with sand. The average life of various compo~
nents has been recorded as follows:

&

Digester beater arms and expeller arms 4 - 6 months

Side wall wear plater, 3/8 in thick 6 = 7T monthe
Bottom wear plate, 1 in thick, mild steel 8 - 12 months
Press cage (approx) 10000 h, equal

to 50‘55990 tﬁﬁt d fo ft Bw
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X, KERNEL RECOVERY CLANT :
1. The efficient kernel recovery commences during steri-
lisation, at which time the nuis can he preconditioned for
the cracking at a later stige, {lowever, the geparation of
the nuts from *he press residue starts at the press cake
conveyer, which is heated by a stearm jacket suitable for
a pressure of 43 psig, The object of the press ceke con=
veyer is to condition the press residue for separation of
the nuts from the fibre, Thig is done by meana of a paddie
ghaft , rotating at about 50 repe me The spplication of heat
assists, the separation of the fibre from the nuts by reducing
the moisture of the fibre before the press residue ia dis~
charged into the denericarper,

3, Several types of depericarpers are in use ranging from
open mechanical screens to pneumatic separating columns

or & combination of the pneumatic columns and a cleaning
drum., The later mentioned type which is shown below in

Fig. 5 is the latest type introduced to the industry in Malaysia,
and the simple design chsures reliuble and efficient operation
at a power requirement of about 1 H, P.{*on of FFB processed.

steam heated conveyer
, ——— — Separating
e WA ff] | column
big nut small nut cleaning
screen screen screen m
1) - . )
() - " .

polichips —

. r1;:: lant for gepa
frorf restduc

Y5 Kernol separato

L ———
put crackers

- gesigh

ue
arge

Fig.5 ~ New U.F. Type Deperizarping cum Cracking
" SI&tiOn.
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A powerful fan (30 H. P.) surts the fibre away hefore the
nuts reach the rotating drum which then polisheg and
separates away further {ibr¢ that otherwise could cause
troutle during separation of the cracked mixture,

3. After the depericarper the nuts are conveyed to the nut
bins either mechanically or pneumatically. In the nut bins
the nuts are conditioned for cracking by reducing the mois~
ture content from about 16% to between 10 to 12%, at which
level the desiccation has caused the kernel to shrink away
from the shell thus facilitating cracking of the nuts without
cracking the kernels, Proper drying prior to erackitg slso
reduces the 10ss of kernels during separation, because with
insufficient dried nuts, pieces of shell will stick to the

kernels thus causing the kernels to be discharged with the

shell fraction going to the boiler,

4, Drying can be achivved by natural drying in the bins for
about 8 days, or by artificial drying by means of & heat
exchanger in conjunction with a ventilation fan. Tests
carried out with a heating oveu in order to find the optimum
cracking condition gave the results as shown in Table No, 10,
The ideal condition would of course be to crack the nuts
direct from the depericarper because this would ensure less
capital out=lay as well as a better kernel quality,

5. The conventional cracking plant ccnaisted of a top
grading screen with two or three separating screens, the
aim being to separate the nuts into size prior to cracking
and screening. This method called for an elaborate structe
ure without eneuring the desirable efficiency, This is partis
cularly s0 when a mixture of Dura and Tenera nuts are t0 be
cracked in the same plant.
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6. A new cracking plart was introdvced by Messrs, United
Plantations during 1968/69, 7ne advantage of this plant is
based on the replacement of the top grading screens as well
as the cunsequential separating drums by one single screen=
ing drum, which allows for the recycling of uncracked nuts
while separating to the beiler all shell pieces below 10 min,
This plant has simplified the cracking station and proved to
be reliable and efficient, However, as mentioned earlier,
an even more simplified plant has now been designed and
will be ready for commissioring on a commercial basis
during 1872,

7. The separation of the cracked mixture into fractions of
kornels & shells takes place by means of either clay bath
separators or hydrocyclone separators. The claybath
separator is siraple and efficient if the pruper clay ts availe
able, and a plant for & throughput of 5 tons nuts/h can be
mm‘ by means of 6 H, P, Nevertheless it requires a

continuous supply of suitable clay at a rate of about 0, 1 ton
per ton of kernels produced, Tests on the gravity of the
kernels have shown the variations as shown in Table No, 11,
It is therefore advisable to operate the clay~beth with a
specific gravity of 1,18 to 1,20 in order to get near 100%
recovery., However, with the "™ail" peculiar for Tenera
nuts a high percentage of shell pleces are carried over

with the kernels at such specific gravity. A special
winnowing plant clesning the cracked mixture as well as the
dried kernels can overcome this problem,




Tubls Ne, i1
Specific Gra.ivy Teust with Salt Solation
1, 06 Al. kerne's remained submersed
1,07 0% came to the surface
1,08 307 " " "
1' 09 60‘70 1A (1) 11
1. 10 80‘.7' " 11} #
1. 12 904’10 ] " (3
1. 16 1‘)0% 1] " "

Recommended 8. G. for Clay-Bath §.18 = 1,20

8. The Hydrocyclone Scparator can be nearly as efficient

as a clay-bath separator, and it does not require a conti-
nuous supply of & scparating media such as the clay-bath
separator. It is quite sensitive to wear and tear of the
separating cones in rclation o efficiency, and the Power
consumption at 30 H. P, is substantial. It is more clean

in opers .ion than a clay bath se arator, and therviore more
agreeable to operators. The cost of maintenance and opera-
tion is more or less identical,

9, After the separation th.e kernels must be weshed and
conveyed to the kernel drier where the wet kernels will

be dried down %o a moisture content of between 7 to 8% in
order to prevent serious development of ¥, F, A, during
storage and shipment, Tests have shown that oil from
cracked kernels show a much higher development of FFA
than does oil from whole kernels, This is explained by

the fact that cracked kernels expose greater surface ares

to microbiological attack than i the case with whole kernsls
which are well protected by the skin of the kernel.




10. To examine the effect of kernel sterilisation on quality,
four bags were filled with a mixture of whole and broken
kernels selected randomly from fifty bags of stored kernel.
These were then sorted into whole and brcken kernels., One-
half of each group was steamed for 5 min. in an open con-
tainer provided with live steam distribution pipes and then
sun-dried to 7% moisture, The comparative results in
respect of oil extracted at two weeks intervals are shown

in Table No. 12,

11.It is quite obvious that sterilisation prior to storage has
a most sajutary effect on the extracted kernel oil, which is
closely akin to coconut oil in its fatty acid composition, and
therefore eminently suitable for the manufacturs of edible
fats and soaps, and as the extraction of oil from kernels is
now done on a great scale in Malaysia, it should be possible
t0 offer better kernel oil to the consumers in terms of FFA
hersby reducing the refining losses, and thus making palm
kesiel oil more competitive.

12. The sterilisation of the kernels aleo has a beneficial
effect in respect of preventing growth of mould on the resi
dual cake, which although somewhat low in proteins, has

a content of essential amiuo acids, together with s favour=
able calcium to phosphorous ratio, making it & valuable
food.
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X1. PALM O RIFICATION :

1. The pre-war purification of palm oil was frequently carried
out by means ofg sludge tank placed at groundlevel. The crude
oil was conveyed into such tank and from there was skimmed
off by a few gutters delivering the oil to a sump from where it
was pumped to one or several decanting tanks., The oil was
then exposed to heat treatment by live steam in order to coa-
gulate the mucilagenious msetters, and then left for natural

‘ separation for several hours, Such method was cumbersome
and inefficient measured by the standard of present day puri-
fication plants. .

2. The need for quality products and efficiency, has promoted
the introduction of various solutions to quick recovery of the
palm oil from the crudv oil as expelied by the extraction
units. The puritication of palm oil commences immediately
after the crude oil has been extracted from the digested mash
by leading it over a vibrating screen of 30 to 40 mesh removing
the major part of the fibre and residue expelled through the

. | press cage. The residue passing over the screen uianc-
diately recycled to the digestar,

3. The crude oil discharged into a s :itable reception tank
preferably made of stainless m%.MMﬁipawmn
convey the press liquid to a continuous separating tank at a
temperature of sbout 90°C, Pig. No. V1 shows a popular
recovery system patented by Bernam Ofl Palms in 1939,
Approximately 80% of all the oil is recoyered within 38 minutes
mmmmem continuous tank, as shown, and from
M¢auwm:aammmwwmﬁm
10 a sealed purifier.
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4, The remaining 20% oil together with the siudge , flow by
gravity to & rotary screen with a laesh of from 0.6 {0 1 mm,
The screened sludge oil then gnes to a boiling tank where the
liquid is heated to about 100°C before being admitted to a
sludge separator together with a mixture of hot water at a
ratio of 131, The oil recovered is transferred to the conti-
nuous tank, and the slud-= having a biochemical oxygen
demand of above 20,000 is conveyed to a fat pit, The oil
contents of the sludge water on dry basis is normally froin
8 to 10% at a well run installation.

- 5, After purification the oil is pumped into a vacuum tank where
the moisture is reduced to a level of below 0,1%. The oil is
then cooled down to about 45°C and pumped to the oil storage

tank wherc it remains at ambient temperature until shipment
takes place at & temporature of about 55°C,

6. In the event that oil is conveyed to the Bulking Installation
by road tanker, modern factories have comparatively small
elevated despatch tanks, normally two of 50 tons each, The
oil is discharged direct into the road tanker without pumping
or further heating up. Such methods help to reduce the oxi~
dation of the oil,

7. Comprehensive tests have shown that the formation of total
oxidation popularly described as TOTOXs2 x pV + BV, comm-
ences when the oil has been extracted from the digested mass .
and exposed to the atmosphere st temperatures above 40°c.

It is therefore of great importance to reduce the contact with
air while the oil is hot, and from Fig, No,V, it will be noticed
that floats have buen fixed in the tanks in order to minimise
 surface contect during purification. |
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8. Tests caprvied out kave ling ' oae ! #hat the oon ventional open
purifier causes oxidation of the ofl jue to the fact tha. palm

oil is dischargd in small droplets at a high temperature and
collected by the surrounding receptacle, In fact it has been
found that one b, of oil atomised by such open centrifuge gives
a surface enlargement of 215,000 sq.inch, This is of course
good for evaporation of moisture but it aggravates the develop-
ment of the peroxide value, hence such purifiers should be

replaced by sesled purifiers in order to facilitate the product-
ion of high quality oil.

2

POWER PLANT AND THERMAL CONSUMPTION AT A

1. A palm ofl mill consumes a relatively large quantity of
steam for motive power and thermal treatment, It is there-
fore important during the initial stage of planning to establish
s proper relationship between the F, ¥, B,, available fuel such
as fibre and shells, and the size of boilers and power units
suitable for the ultimate capacity, From practical experience
we know that the crop of F.F,B, during any one peak month
can reach 29 0out 12% of the annual { tal, It is thereic ‘¢ nece~
ssary to esiablish a crop projection in relation to the areas
wnder cultivation or those intended to bring into cultivation.
This can be done as shown below in table No. 13,

Year of Planting

Yoar Acres 1976 1078 1977 1918 et |
1969 1,000 3,000 6,00 8,000 10,000

1870 - 1,000 3,000 6,000 8,000

1&11 1,000 3,000 6,000

A5

Tons of F.F. B, 3,000 9,000 17,000 24,000




2. Having established a crop projecnion it is possible to plan
a factory throughput table based unon one oc two shifts opera-

‘

tion up to 20 hours/day ac indice! - in Table Mo, 14.

Tabls No, 14

Peak day Hour at daily process~
Tons Peak 25days ing as indicated here-
FFB, Per: Annum month permth. ____ under

8hrs 16 hrs. 20 hrs.

1972 3000 360 14 .75 0,88 0,70

1973 9000 1080 43 0,53 0,26 0,10
1974 17000 2040 81 1,00 0.30 "0.40
1075 24000 2880 96 1,30 0.60 ' 0,48

1080 100000 12000 480 60,00 30.00 24.00

3, When the factory throughput table has been establish.d it
becames possible to calculate the fuel available for the teilere.
Based upon the fact that Deli Dura fruit yleld 12 to 14% fibre t¢
?t’:nt (35 - 40% moisture) and 15 to 18% shells to P, F. B,

10 to 156% Moisture) 7 2nera fruit yield an identical percent-
age of fibre but only 6 ~ 10% shell to F\,F, B, 1t is therefore
obvious that the risk of having too little fuel during the initial
cm, for which the boiler and motive power units are cvers
dimentioned cannot be ignored, However, with the introduetion
aimw;reniusmmﬁhk to provide mm!mlia '
relatic . to the capital outlay than was possible when only hydras
lic presses were used, When based upon i&ifu&l to F. P B,

- with a net B, T. U, of 8500/1b, giving about 3,5 1bs, of steam
per hour per Ib, of fuel at-a Thermal efficiency of 5% the
following fuel and steam balance will .;aterialise,
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Feen Steam
Available/h  Evaporation/h,

10 e o 7,5 R fi 41352 the, 11117
20 " " 3004 O 28224
30 v " Tahuh o 42336
4y v " " RPN 0644¢
50 v " " 2¢3130 80860
o0 " it " PRI 74€72

4, The calorific value of the fibre and shell have been esta-

blished by various laborstor-es, aod the iollowing tables Nos,

16 & 17 represent a fair avera:e of sem:.dried fue) :

Teble No, iv_< Fibre :

Gross R, 7,11, /ilb, Dried Fue!

"

™

Ag Received Dry Ash Free

Calarific Value 8. 860 €. 090 9, 560
Proximate A\nalvsis
Moisture ve i
Volatile Matter 2.0 “6. 4% 78.4%
Fixed Carbon 20, Q% 18,2%
Asi 7, 3% 6.7%

. NDY% 100%

Ultimate Arnalysis
Sulphur g, 449,




L4 bl -

Tl o ! -

e e e e e e -
i —— i e e e s e

o e e PR e ke s ik me e ————

Gross B UTH e, ied rusi A Receilved Dry Ash Pree

Calar 1fic Va g 190 G490 4, 480
Proxinate Anjyas
Moisture 8 1%
Volat:le Maotter Vh. AT P0,2% 78. 8%
Fixed Cerbon 20, 9% :8,09
Afjh 3. iU/U 2. QWO
Uitimate Analysig
S'lehlh" 0. ()4?”0

5. The shells contain less culphur than the fibre. However,
the silica cortenie 0f e sliell js quite high, and since the
silica degosite itze!f on the furnace walls thereby causing
spalding ¢t the firehricks ic 16 advisable 1ot to use too much
shell if it con be aveided.  Talle No. 18 mdicates the analysis
results ~conrdid i respact of bHniler slag freed from firebrick
fragrmerts o er coatinueas firing for threc months with 50%
raim shelts mived with the fuel.

oA great variey of loilers sueh 1 Water Tube, Lancashire,
Cornish, FPirctube and Unde tirea 3uspension boilers are in use
withia the polir 0! industsv, Pre-war » most Loilers were opera-
ted in conjuncumn stk 2 sizam engine with direct exhaust to the
atmosphere,  This .ystew gave a consumption of about 0,6 ton
gteaa/tor of VB treated,  The great demand for thermal treat-
ment with steam of low rressure such as sterilisation, treatment
of erude oil it live steam and heat transfer through a steam
jacket eventually induced the acceptance of the 45 peig hack
pressure system worling in conjunction with a boiler pressure

of about 250 psip,  Thw consumption with such a system is
genera.ly noout 0,4 16 0,45 o of steam/'on of FFB treaed,
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Sii.ca “109 R4, N9,
Alumine Aoy {e 8%
irov (O de S oGy 2. 0%
Calcium Oxide Cals 4. 3%
Magnesiam Oxide AT g 5. 4%

Potassum Oxide 434 10, 8%
Sodium Ox.de NansD 0.2%

Sulphate SO 0. 9%

Phosphate P20, 3.1%

T e i P 4 5t M e s & o v

Serii Reducing Oxidising
GAtmosphere  Atmosphere

Initial deformoation Temp, O 1020 1070
Fushion Tomp. ¢ 1230 1250
Fluid Te. p. "¢ 1320 1340

A O |t e e M 157 <A i,

ToIi the pa st most il e wers - rovided with either hopi-

zontal or vertical stoapn orgines vioe o steam consumption

ranging recir abows 32 Ine ot 47 10T, DLW In leler vears

the singie singe 1inpulos turivns has found a growing market

due to the low iniidal canital autlaxy,  The tact that single stage
turbires can now bhe spersied =ued es8fully with up 16 4% wet

steam without detrimesital cffery if he right material is used

in conjunctior with 2 good tearr ¢ fparelor, openg the door for

greater utitsation J turbine: whioh reouiro leas space and

founaation wori,

8., Th~ =team “ensuaphion of compas atively small turbines

such aa used ir a Palm O Miil ie higher thar the consumption

in respoc of Stoan engine s, partirulnrly under partial load
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couditwons, Howevor, tatmg o1 aaiomalic 1oze e FiOUp Yaives

CcOnEmprove the stanm s oons my L te capciailss Table 190
indicates the relevant steam consumplions in respect of a H00 KW
alternaor sct driven by 2 atean: cngias 9 o urbioe with o

without automatic nozzle groun values,

Table No, 19

—— - L —— s

Compound Turbine with
Steam Engine Typrbine Nozzle valves

Stearn Consumption

—

Load 500 KW 24300 32600 33100
Load 350 KW 20500 26500 23000
Load 225 KW 17000 21000 16000

POWER REQUIREMENT :

1. The power requirement for a factory initially constructed
for a single production line of 30 tons of F,F, B, /h. , but with
allowance for a final capacity of £0 tons of F,F,B. /h in two
production lines will be approxim.tely as shown in Table 20,

2. Two 400 K. W. turbines wouid be able to cope with the
requirements in conjunction with three boilers of 20,000 1bs.
steam/h. for a working pressure of 259 psig.
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Ty R o0 40 60

Kerne. Dlant s A 10 50 80

Capstiu, 5 L9 ! i3 15
Overiead Croses 1O ) S0 45 45
Strippers 25 16 15 30 30
Empt. Sunch, Conveve 3 ) 5 7.5 7.5
"ruit FEilevator 3 3 b 10 10
Fruit Conve,or 4 4 3 3 8

Extraction Urits 44 30 120 160 240
Steamn Heated Convey 14 14
Depericarper 30 G 39 70 70

=

Ji
.
—~

Convevera & Flevaiois '5 19 20 5 35
Nut Bins 3o e 30 45 60
Vibrating Screens 5 4 6 8 8
Crude Oil Transfer Pumps 3 o G 9 9
Sludge Separatary 10 15 z 45 45
Purificer; H 14 14 21 2

Boiler “ans H 3G 30 45 45
Water Transic: i v U 8 i0 10

Factory L.ght e 'O 13 20 20
Woriczhon 20 o 70 3¢ 30
Miscelluneous 2N 20 25 30 40

Total 297 419 5G4 747, 5 872,

w

With ¢, O T.ad Faclor ¢ 238 535 40% Hh98 6oL




X1V, STORAGE ;

1. Having produced the palm oii the question of storage arises,
and with particular reference ‘o the estimated production
figures depicted on page No. 3, it is obvicus that the existing
siorage capacities at the Qil Mills and Bulking Installations
must be expanded 1n line with the produciion and preferab.y
ahead of the production, Failing this, the producers will
loose the free bargaining capacity with the buyers. Nobody
can beat the market on a continuous basis, but the producers
can be beaten by the market if they fail to secure sufficient
storage space to withstand periods of slack trading. Tho
importance of maintaining adequate storage space at all times
cannot be too strongly emphasised,

2.1t is generally accepted that the combined mill and bulking
storage capacity should be not l¢ss than 30% of the annual
production. Accepting this dictum would call for a total
storage space of about 250,000 tons by the end of the current
year, and tank builders in Malaysia will be busy to provide
sufficient capacity for the industry within the next four years.

3. The impressive growth rate of the industry will no doubt call
for further bulking inatallations at various points,; preferably
close to the production centres. The installations must be of
greater capacity than has hitherto been the general rule; and
although flexibility must be maintained in order to handle
special types and qualities of vil, storage tanks of about
3,000 tons must appear on the scene in order to cater for the
future requirements, in respect of shipping by bulk tankers
direct from Malaysian Bulking Installaton to tank farms in
Europe and the U, S, A. in lots of 20,000 tons or more.
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o The cowt ot e 00 T e 0 st g )] Very seeord-
ing to grounc ovehitic 0 el o, 30 general guude it can be
stated that a inodero instalation with a capacity of 10,000 tons
and having faciiivics ns »{7jo et ha ndling of quality products

will ¢ost abor SYVEDten oF Sturipe capacity.

XV. MARKE [iNG:
1. The marketing of Matvysian Palm Oii was done by the joint
selling committee of the Palm Ol Pool seated ir, London until
the end o 1371, From the 1.8 uf danuary 1972, the West
Malaysian Palm Uil Froaucers Association, base” in Kuala
Lumpur, has ausumed contrel of the general marketing policy
of the preducers oil, through Imanaging and sales committees
representing the producery as well as Bulking installations,
Cloge liaison is muintained with voopld trading centres and
daily contact hetween the gales commi‘tee me mbers and selling
agents should ensure a flexbie marketing policy.

2, The storage, selling “hipping of palm oil is u somewhat
complex hLusiness, and « strong producers agsociation should
represent a uniind front agans: puyers playing off one producer
against snoths v, thus mulki, o [rosble to obtain a beuer price
and more aprecat e terms w0 sitions of contracts than

Individus! producers can hope ! oktair on a continuous basis,

3. A sirong hodv elso makes it possible to secure better terms
in respect of freight rutes by co-ordination of shipment and
storage on & world wide basis, Research, quality eontrol, and
salea prumotion oy a strong body is also more likely to bring
lating berofit to e mdustry ag a whole, and these agpects of

merketing will he of i Casing fimportance in view of the

rapidl; expandic g nroductions of palm oil from Malaysia,




4. The world production of edit e aiis and fary re «ched
approx.maiely 34 miliion tons auring {871, This compares
with a production of palin o1} of about 1, 6 m,llion tong or
4.7%. By 1976 it is cstimated that the toial production of
oils and fats wili rench approx.matelv 42 million tons of
which palm vil wili represent 3. & million tonk or 8§, 3%,
In'other words palm oil wil! almost double 15 share of the
world's production of oil and futs, and gince by .. the
bigger volume of this incremaon, wil' be exported, palm
oil will reach a substantial percentage in respect of the
world exports of cils and fats.

5. The percentage inzremeut of the total world production
shown by palm oil by 1876, will exceed the relevant incre=
ment of world popula.ion, which by 1976 i3 estimated to
exceed four bi'lion and it is therelors obvious that palm
oil must acquire a greatcr share of the market by improving
the quality and broadening the base for its dtstribution and
availability o¢ the door steps of the consumers, This can
only be achieved by having ctorage facilities at the con=
sumption cen.res in Europe and the (I, <, A, and such
storage tarks must be equipped with facilities for blanket~
ing the oil, with an inert Fas euch ag nitrogen, in order to
prevent oxidation during storage, FExperiments with
storage under such conditions have shown encouraging

resgults and have clearly shown the effect of gas blanketing
as an anti-oxidant,
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Toble W, 2§
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BEffect »f = 0 eonr NSS! sUnalm ol sampiv s ¥

heated ior o} days at 75 ( and stored with and without an

attausplere of canbon dioxide,

Sucin o v ea Py V, {(mmolefkg) Days
Crontamoe: expused
{4 .m)

Wide-~mouth glase dish 2346 0.00 8,28 2,78 10,25
Narrow neck 300 m: ;

bouding flask ’ 0.00 1,17 1,65 2,28
Con:cal flask GUO ml

with 0O, 0 0.00 0,00 0,00 O0.52
Control (unheated

corked bottle) 0 0.00 0,00 0,85 2,22

- s A

* Initial 1mpuritr levele for all camples were: f.f.a, 1,83%,
moisture 0, 064%, residuc 0, 003%, iron 3.5 p.p. . and
copper 0,06 p.r, ot

8. Imrvoved pityition and stendaod of hygiets in the Jevelop-
ing countrics will ro doult sigo ancrease the consumption in
excass of thee growth of pupaiation, However, the greatest
source of promoting the aale Hf palm oil will be technical
development exploiting the veroatile fat palm oil really is,
and it is encourag. g to ob:erve that palm oil will be made
availabie n variovs v ciens and quatlities in increasing

quantities i e ned: utare. Furtherimore the abeence of

lauric glycorideg =llow: nalin o:i, uulihe coconut oil to be

used for irying on acconnt of ts low~{uaming properties,

Also of ‘mporiance among the nen-giveerine compenents are

the caro.enowds, which gives crude palm oil ite distinctive

L e i

colour. lndeed new developrient might see this valuable




ViLeni preserved it na el torg chimiiatas e niced
for colour and vitem.,, aodifien fonargarine and other odible

nroLitets,

7. The comparates ay bigl costo e ol oeenberols whioh are
natural anti-ovidanis alse gives palm Gil a stalality not ens
jored Ly many of tne compoeloip i, The droater avakening
to the importarice of quality has placed Malavsian Paim Oil
on the map with maiga e pinducers, mary of whom are now
increasing the percentage of palm il used tor the nroduction
of better table margzarines,

8, tlie rapid increment of the vroducton of palm o1l makes it
all the moire important that producerc make the offort to
supply the edibie o1l refiners with a standard product of high
calibre in respect of free fatty ac.d content as well as should
the oil be able to bleach without difficulty, Several methods

f or testing the bleachaovility are 1 ure, towever, a good
number of the maethods are too complicated for exact and
quick check at the point of production, ‘Three test methods
were subjocted tu tests at the U, P, quality contrnl laboratory
pamely the Hobuin, the Unilever and the Becnam method, The
Hobum test was found not to be sensitive enough to differentiate
a standard oil froiwn the S, P, B, quality oil. The Unilever
method was found to be somewhat more complicated than the
Bernam method, and there was no corelation between a high
Totox value {(Totox = 2 x pv + Bv) 1nd the colour removal

whon measured hy means of a one inch [.ovibond cell, The
Rernam method ae cin be seen from the table No. 22 showed
good corelation between the total oxidation and colour removal
whether measured by a une inch cell or a five ard a quarter
inch cell, There i1s no doubt that the future marketing of palm
o1l will pay increasingly wore attention to the stabii ty factor,
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and 16 18 101 s reason thay Vaereed Piabicaiiuine hies tanen the
itiotrve to o0 g (e dity vl o e gacara aeed T e of
totat oxidation,  The tatle show  crearic ndicate dhe import-

ance of maintaicing a low Totox of the palm oil,

0. The cost of palm oil like ail sther primairy commmaodities is
subject to frequent fiuctuanons, and it may be of general
intercet for the readers 1o gather an idea of the profitability
of A palm o1l cstate, and in view of the fact that certain
markets hartour the idea that palm oil can be produced at
S$250/ton it might be appropriate to submit realistic figures
based upon the average yield over 20 years in respect of an
estate of 10,000 acres, It is obvious that there will be devia~-
tions up, and down from Lhe average figures shown. The
table No, 23 below nevertheless indicates a fair average of
the overall production cost,

Table No, 23
Cost of estate to maturity $11,000,000
Cost of Road Collection system $ 1,700,000
Cost of Qil Mili 30 tons of FFB/h, $ 4,000,000
Cost of Staff & Workers quarters $ 1,500,000
Cost of Administrative centres $ 200,000
Total Establishment cost $18,650,000

Annual Cost of Capatal

5% Depreciation on $13,000,000 $ 650,000
10% Depreciation on $5,650,000 $ 865,000
8% Interest on Capital $18,650,000 $ 1,492,000

Total Annual Cost of Capital $ 2,707,000
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Ol aver 20 e v e e
Gilince ced e Tl mes $ 170.00
§ L5.00
$ 55,00
$ 20.00
Costrton T o, avpe § 95,00
$
3
$

Coovtton Up oce s oand Ot oation

Cosi/to Ty o o o ol e oy

Cost/ o War s fure

Cost/won bora arduag 17. 00
8. 00

63.75

———

Cost/tor Bulhing frstaliaion

Cosi/tor Puty price 500

Ail in caslner to 7,0, 14, 3 493,75
t
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From the above it aprears that a y:ies of 28500 1s murginal
for most producers, and wiicr = aevelopment cogt such as in
Sabah has bheer higher thor in Matavsia a price of $500/ton

would represent a toss ¢ the Loodacsr,

SHIIMENTL :

1. The ex piasion of the vooaductior S palin 0§l in Ma! yaia
IS LOW €30 @iund ve proportions, ard there can be no
doubt waniisouve: thet future smpmens of palin il to over =
seas destipitions rest e endertzken by balk tankers carry-
Ing 20,060 twrs »v inare, Deep tanks in cargo vessels may
atill be a priociioal size of consignment for a specific desti-
naton, it is, however, Smperont that ol ol muet e

evacuated on ter s egual to athe e edibls eils ard fats and

the answer ;6 BULK "ALKEDRS frowu. cae safe berth to another

in Eurone or the 11,8, A,

2.The ol must b wvea thoge tan’ farm s prcferably ander

a blanket of n1t sgcrn aht Com Maiar =18 4 e destination of

sorage  whici musat carer o,

vicaois fraccions and aualities
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and storage that the Malavsian Prim O Indugtry can compete

on equal terms with Gthep edibie ol's pad (s,

J. The cheaper rate of shipmente nulk carviage should make
pescibie, shoule be able to finance *he storage of palr ol at
tank farms ander agrecabli conditiong,  Consenuentls
Maiaysiin Paim Oil rou st be made equally well available to
arefinesr or soap maker anywhere 1 the world, as is soya
cil, sunseed oil, rapesced 011, tish oil and lard or tallow.
Only then will the cefirners or svap akers appre-iate the
excellence of palm oi?,

4 The detailed distribution ir. Europe o U, 8, must be doae
by coastal vesselc or big road tankers under strict super-

vision in respect of cjeanliness and quality aspects such as
oxication,

b, The tanks of the carriers as well as stcrage tanks should
for preference be treated with Epoxy resin costings, and all
means of heating should be t hermostatistically controlled
and set at a maximum temperat e of 9570, Iher.angraph
recorders should be instalied in croe to furnish the
customers with a record of the theriaal treetment during the
voyage and discharge. Withou! sach (acilities high qualityoil

such as S, P.B, cannot achieve the acclaim it rightly deserve,

8, Clearing of tanks and testing for leakages must be strictly
supcrvised by ship officers and operator of bulking installat-
ions alike, ard all concerncd must be mage aware that
eXcesstve heating 16 anethema s well as j5 i unaceepteble

‘0 eXpose palm oil to copper, Yrase, rust and water.,
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3, The hleschiner 0 bhe patro o P ake s viwe o {ter ofing
15 done under vacuus arel et Lo pe atar o with adivl e of
bleacking earth wiv h 15 sabse iy romoved by f Sgdering.
‘the bleachalnlity of paam 91l 15 wrectly curerated o the Totox.
It is therefore understzrn lvoe tha the S, P, B, 1l carries a
premium of approximately four podids /*on,  Tables Nos, 24
and 25 cleariv show the difference i teeor the S, P, B,

quality and ordivary patm 0i', 1t i3 ir particular interesting

to observe the differencs in Torox 1ron contents «nd bleacha-~
bility,

4, Fractionation of palm oil opens up uew fields of utilisaticn
by sepurating the mixiure of tiiglycerides which melts a*
different temperatures. Varioue methods for effecting the

fractionation are in existence, and it is 100 e¢ariy to aceept
any known method as pertect. Ii is nevertheless, correct

to state that the olain fraction of palm oil with a melting
point of about 16°C might open rnew fields [or the use of palm

oil in competitionwith more expensive oils,

5, Palm oil hae a relatively simplc glyceride structure com -
prising triseturated 5 - 10% disaturated 45 - 50% mono-
saturated 35 - 45% triunsaturaied 3 -10%, giving a fat with

a eoft texture and fairiy long plastic range, which makes it
satisfactory for blending in substantial amounts in margarine
and shortening fats for domestic usc and for commercial
beking and biscuit manufacture., In fact this versalile fat cen
be transformead into a bland, colouriess, stable edible product
with an agreeable shelf life if it appears at the refiners plant
as high grade crude palm oil
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