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T
INTRODUCTION

his	 is	an	 interesting	article	about	
the	way	palm	oil	processing	was	
carried	 out	 in	 Brazil.	 Malaysian	
millers	 will	 certainly	 gain	 some	

insight	by	reading	 this	article.	This	 	article	
is	 a	 summary	of	 the	findings	 of	 a	 team	of	
research	 officers	 from	 the	 then	 Palm	 Oil	
Research	 Institute	 of	 Malaysia	 (PORIM)	
who	 visited	 a	 palm	 oil	 mill	 in	 Brazil	 in	
August	1997	to	study	their	method	of	palm	
oil	milling.	 	 It	was	compiled	by	Dr	Ma	Ah	
Ngan	who	was	 part	 of	 the	 team	 and	was	
published	in	1977.	Mr	Hararld	Brunckhorst,	
Managing	Director	 of	AGROPALMA	S/A,	
arranged	the	visit.	

The	 mill,	 Agropalma	 S/A,	 located	 at	
Belem,	 Brazil	 was	 a	 100%	 Brazilian	 own	
corporation.	It	owned	some	45	000	ha	of	land	
but	 only	 allowed	 to	 plant	 16	 000	 ha	 with	
oil	 palm,	 2000	 ha	 for	 infrastrucure,	 which	
includes	 two	 	 palm	 oil	 mills,	 laboratories,	
offices,	a	school	and	health-assistance	units,	
while	the	rest	are	preserved	as	forest	under	
the	strict	Brazilian	law.	

THE PLANTATION

The Planting Material 
 

As	the	Agropalm	S/A	does	not	have	the	
facilities	to	produce	planting	materials,	they	
import	 	 the	 germinated	 tenara seeds from 
IRHO,	 Harrisons	 and	 Crosfield	 PNG	 and	
Costa	Rica.	The	palm	age	is	between	3	to	10	
years	old.	The	average	yield	is	20	t	ha-1	yr-1.	
At	the	new	de-forested	areas,	the	seedlings	
were	planted	without	uprooting	 the	 felled	
trees	to	preserve	the	fertile	topsoil.

Seasonal Yield

In	 the	 early	 years,	 before	 1993,	 there	
was	 a	 distinct	 two	 	 peak	 season	 falling	 in	
July	 and	 December.	 But	 the	 peak	 in	 July	
slowly	 subsided	 now	 and	 there	 was	 only	
one	 distinct	 peak	 in	 December.	 The	 yield	
deviation	 between	 the	 peak	 and	 trough	
seasons	 may	 be	 as	 high	 as	 31%	 and	 this			
made	 the	 planning	 of	 mill	 operations	
difficult	 in	 terms	 of	manpower	 utilisation.	
The	mill	workers	were	utilised	 in	 the	field	
during	drought	seasons.
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Harvesting Practice

The	 harvesting	 standard	 for	 fresh	 fruit	
bunches	 (FFB)	 stipulated	 two	 to	 three	
loose	fruits	on	the	ground.	Harvesting	was	
done	manually	with	poles	and	knives	as	in	
Malaysia.	 A	 harvesting	 team	 consisted	 of	
three	groups	of	personnel.

Harvesters	 were	 required	 to	 cut	 only	
the	 FFB.	 The	 harvesters	 and	 the	 collectors	
comprising	 	 two	 	workers	and	a	 tractor	 to	
collect	FFB.	The	female	loose	fruit	collectors	
will	 collect	 only	 loose	 fruits,	 forming	 a	
harvesting	unit.

The	 tractors	were	 used	 to	 transport	 the	
FFB	 from	 the	 field	 and	 load	 directly	 into	
a	waiting	 cage	with	 a	 holding	 capacity	 of	
8.2	 t	 per	 cage	 	 stationed	at	 selected	points	
on	 the	 main	 road.	 The	 cages	 were	 then	
hydraulically	 hooked	 onto	 lorries	 for	
transportation	 to	 the	 mill	 for	 immediate	
processing.	The	loose	fruits,	packed	in	bags,	
were	 sent	 separately	 to	 the	mill.	 They	 are	
paid	separately.

The	 advantage	 of	 the	 transportation	
system	 ensured	 the	 	 least	 handling	 and	
bruising	 of	 FFB,	 eventually	 lead	 to	 the	
production	 of	 good	 quality	 crude	 oil.	 The	
separation	 of	 loose	 fruit	 collection	 and	
payment	 system	 also	 ensured	 100%	 loose	
fruit	 recovery,	 something	 the	 Malaysian	
plantation	 industry	could	adopt	 to	 reverse	
the	declining	oil	extraction	rate.	

In	 the	 field,	 the	 FFB	 collection	 and	
transportation	 path	 for	 tractors	 and	
lorries	were	 relatively	wider	 than	 those	 in	
Malaysia.	 The	 planting	 density	 was	 134	
palms	per	hectare.	The	field	was	relatively	
flat	and	this		made	the	infield	transportation	
simple	 and	 reliable.	 There	 were	 about	
100	 workers	 for	 2500	 ha,	 i.e.	 one	 worker	
for	 every	 25	 ha,	 a	 figure	which	was	more	
favourable	than	that	of		Malaysia’s.	

The	 average	 earning	 of	 a	 worker	 was	
about	 USD	 525	 per	 month!	 This	 included	
the	basic	pay,	bonus,	social	allowances	and	

food	 subsidies.	 In	 order	 to	 earn	 the	 basic	
pay			amounting	to	USD	144	per	month,	the	
workers		have	to	harvest	a	minimum	of	2	t	
of	FFB	during	the	peak	crop	season	and	0.6	
t	during	the		drought		season.	Extra	tonnage	
would	earn	a	worker	a	bonus	at	the	rate	of	
USD	3.2	ha-1.

THE MILL

The Hooka System

The	 company	 had	 two	 palm	 oil	 mills.	
The	 mill	 had	 no	 FFB	 	 hopper	 system	 as	
the	 cages	 were	 delivered	 directly	 to	 the	
sterilisers	 through	 a	 system	 of	 rollers	
linking	FFB	delivery	point	to	the	sterilisers.	
The	cages	were	 specially	designed	 to	 slide	
on	 these	 rollers	 which	 were	 raised	 from	
the	 ground.	 They	 also	 had	 a	 hinged	 door	
at	 front-end	 to	 facilitate	 opening	 for	 FFB	
discharge	and	a	 cage	hook	at	 the	 rear	 end	
for	 lifting	 of	 the	 cages.	 A	 capstan	 system	
was	used	to	charge	and	remove	cages	from	
the	 sterilisers.	 The	 cages	 were	 also	 used	
for	 FFB	 storage.	 The	 quality	 of	 the	 FFB	
appeared	 good	 and	 uniform	 in	 ripeness	
but	 the	 	 bunches	 were	 not	 so	 compact	 as	
compared	 to	 the	Malaysian	 crop.	 The	mill	
had	 about	 80	 cages	 of	 8.2	 t	 capacity.	 The	
cages	 had	 only	 bottom	 perforations	 with	
the	sides	intact.	

Sterilisation

The	mill	had	three-twin	door	sterilisers,	
which	 could	 	 hold	 	 three	 cages	 each.	 The	
sterilisation	cycle	in	use	was	120	min	cycle	
(door	 close	 to	 open)	 with	 three	 peaks	 at	
3	 bar-g	 	 for	 each	 peak.	 The	 duration	 of	
the	 	first	 two	peaks	was	about	10	min	at	3	
bar-g	while	the	last	peak	for	the	remaining	
cycle	 time	was	 also	maintained	at	 3	bar-g.	
Sterilisation	 appeared	 efficient	 judging	
by	 the	 low	 percentage	 of	 unstripped	
bunches	 which	 were	 visually	 observed.	
The	sterilised	fruit	bunches	were	conveyed	
to	 the	 thresher	 through	a	 rubber	 conveyor	
belt.	 The	mill	 visited	 has	 three	 P9	 presses	
and	 they	 consistently	 processed	 36	 t	 FFB	
hr-1.	The	 rest	of	 the	processing	 such	as	 the	
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digestion,	pressing,	oil	clarification,	etc. are  
similar	 to	 the	 Malaysian	 practice	 except	
for	 the	 drying	 of	 oil	 and	 cracked	mixture	
separation,	which	are	discussed	below.

Drying of Oil

Instead	 of	 vacuum	 drying,	 the	 oil	
was	 dried	 in	 a	 vertical	 column	 under	
atmospheric	 pressure	 by	 means	 of	 an	
exhaust	 fan	 located	 at	 the	 end	 of	 the	
column	after	heating			it	to	120OC	by		using	
low	pressure	steam	in	a	heat	exchanger.	The	
moisture	 content	 of	 the	 oil	 was	 less	 than	
0.15%.	Some	mills	in	Malaysia	use	the	open	
cascade	system,	i.e.	without	the	exhaust	fan.

Cracked Mixture Separation

Nuts	were	cracked	by	a	 ripple	mill	and	
cracked	mixture	 separation	 wholly	 by	 the	
dry	separation	system.	The	cracked	mixture	
was	 charged	 into	 a	 slightly	 tilted	 (in	 two	
planes)	 vibrating	 screen.	 The	 separation	
of	 the	 kernel	 and	 the	 shell	 could	 be	 seen	
taking	place	through		the	screen.	Three	clear	
boundaries	could		be	seen,	i.e.	the	kernel	at	
the	higher	side,	the	mixed		kernel	and	shell	
in	the	middle	and	the	shell	at	the	lower	side	
of	 the	 screen.	 These	 were	 discharged	 into	
three	 receivers	 respectively.	 The	 mixture	
of	 kernel	 and	 shell	 was	 recycled	 for	 re-
separation.	 The	 kernel	was	 sent	 for	 kernel	
extraction	and	the	shell	to	the	boiler	as	fuel.	
The	kernel	seemed	to	be	of	good	quality	in	
terms	of	the	texture	and	the	dirt	content.

Boiler House

It	was	 located	slightly	outside	 the	main	
mill	complex	that	housed	two	boilers		with	
a	steaming	capacity	of	15	t	hr-1	at	21	bar.	The	
surroundings	appeared	neat.

Waste Disposal

There	 were	 either	 no	 environmental	
regulations	 on	 the	 disposal	 of	 waste	
products	 or	 they	were	 not	 enforced	 yet	 in	
1997.	In	the	absence	of	 incinerators,	empty	
fruit	 bunches	 was	 not	 incinerated	 but	 are	

loaded	on	to	the	empty	cages	together	with	
excess	fibre,	shell	and	was	disposed	off		in	
the	field	for	mulching	or	for	open	burning.

Palm	oil	methyl	esters	was	applied	to	the	
field.	Raw	effluent	after	the	de-oiling	pit	was	
pumped	 to	 the	 estate	 for	 land	application.	
From	 the	 de-oiling	 pit,	 the	 discharge	
contained	little	oil.	Not	much	oil	remnants	
were	seen	in	the	mill	surroundings.

Oil Extraction Rate

The	 oil	 extraction	 rate	 was	 observed	
to	 fluctuate	 between	 18%	 to	 23%	 in	 1996	
and	 1997.	 The	 year	 to-date,	 at	 the	 time	
of	 visit,	 was	 19.4%	 with	 no	 indication	 of	
any	 declining	 trend.	 The	 reason	 for	 such	
difference	 is	 not	 known.	 Oil	 losses	 in	
various	 by-products,	 i.e.	 oil	 losses	 on	fibre	
and	effluent	were	normal,	 i.e.	 less	 than	4%	
and	1%	on	sample	respectively.

Quality of Palm Oil

The	 mill	 produced	 good	 quality	 crude	
palm	oil	as	indicated	by	the	following:

Free	fatty	acids	 :	 less	than	2%	(1.5%)
Iodine	value	 :		 52	–55	(high)
Carotene	 :		 650	–	800	ppm
Tocopherol	 :		 600	–	800	ppm
DOBI	 :		 3	–	3.6

The	 iodine	 value	 of	 the	 crude	 palm	 oil	
was	high	compared	to	that	of	the	Malaysian	
one,	 which	 rarely	 exceeds	 52	 nowadays.	
The	tocopherol	content	seemed	a	little		low,	
as	it	never	exceeded	800	ppm	so	far.

Kernel Extraction Rate

The	 kernel	 extraction	 rate	 was	 about	
4%	with	 low	dirt	 and	 acceptable	moisture	
levels.	The	kernel	was	crushed	at	the	same	
mill	 complex	 using	 an	 old	 cooker	 and	
expeller	 system.	The	kernel	 crushing	plant	
had	 a	 capacity	 of	 1.8	 t	 kernel	 hr-1.	 The	 oil	
extraction	rate	was	very	low	at	about	30%.	
The	company	was	planning	to	upgrade	the	
plant.
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CONCLUSION

In	 general,	 the	 mill	 was	 well	 operated	
and	 maintained	 with	 a	 relatively	 clean,	
less	 noisy	 and	 less	 humid	 environment.	
This	was	due	 to	 the	absence	of	an	effluent	
treatment	 plant	 nearby,	 no	 rotten	 crop,	
residual	oil,	empty	fruit	bunches	or	fruits	in	
the	compound.	The	de-oiling	tank	that	was	
located	farther	from	the	mill	was	also	well	
maintained.

The	 whole	 plantation	 was	 relatively	
flat	which	made	 farm	mechanisation,	 crop	

transportation	 and	 maintenance	 much	
simpler	 and	 easier.	 The	 plantation	 was	
well	 planned	 for	 farm	 mechanisation	 at	
the	early	stage	 itself.	There	was	very	good	
co-operation	 between	 the	 estate	 and	 the	
mill	 operation	 as	 they	 were	 both	 under	
a	 common	 General	 Manager.	 Being	 a	
latecomer	to	the	industry,	they	enjoyed	the	
benefit	 of	 getting	 the	 latest	 information	
in plantation management and milling 
technology.	 They	 had	 also	 done	 much	 in	
improving	the	adopted	technologies	both	in	
the	plantation	and	milling	sectors,	and	were	
rather		innovative	in	this	respect.	


