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Figure 1

(57) Abstract: The present invention relates to a process for treating oil palm fruit bunches
comprising the steps of introducing the oil palm fruit bunches to be treated into a treatment
vessel (101) for gravity feed through the vessel (101); retarding the free fall flow of the oil
palm fruit bunches during its passage through the vessel (101) to mitigate the compaction of
the fruit bunches within the vessel (101); and discharging the sterilized oil palm fruit bunches
from the treatment vessel (101).
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PROCESS AND APPARATUS FOR STERILIZING OIL PALM FRUIT

FIELD OF INVENTION

The present invention relates to a process and an apparatus for sterilizing oil palm
fruits. More particularly, the invention relates to an apparatus having a treatment
vessel equipped with a means to retards free fall flow of the oil palm fruit bunches
and to segregate the oil palm fruit bunches loaded therein to several partitions in order

to minimize vertical pressure load on the oil palm fruits.

BACKGROUND OF THE INVENTION

Sterilization process in palm oil mill operation is the first step in the sequence of
processes to extract the oil. It is typically a batch process using steam for heating or
cooking the oil palm fruits. While the main function of the fruit sterilization is to
deactivate enzymes in the fruits which may cause fermentation thereto, the

sterilization process is also intended for loosening the fruits from the fruit bunches.

Vertical sterilizer is one of the common types of oil palm fruit sterilizer used in the

palm oil mill operation for sterilizing the harvested fruits.

Prior art GB 2421169 A discloses a vertical sterilizer that sterilizes fruit with steam
and water. The water is introduced into the sterilizer for displacing air, washing the

fruits, and damping the impact on the fruit during movement in the sterilizer.

Prior art MY 164435 A reveals a system for sterilization of oil palm fruit comprising a
sterilizer equipped with a damping member for reducing gravitational impact of the
received fruit bunches prior to settling in the sterilizer. Pressurized steam is

distributed into the sterilizer through a plurality of vertical conduits spaced apart to
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each other on inner surface of the sterilizer.

There are several shortcomings identified for using the vertical sterilizers
aforementioned. When water is used in the sterilizer for cushioning the dropping
impact of the receiving fruits, a large volume of water is required to fill up at least
half portion of the sterilizer. The presence of large volume of water will subsequently
increases energy consumption and time duration required to heat up the sterilizing
chamber. As oil released from the fruits as a result of impact between the fruits during
movement in the water is inevitable, the released oil will subsequently mix with the
water, causing a further step of oil recovery from the water to be needed. Even though

the oil can be recovered, the quality thereof is often low and unacceptable.

Further, when the fruits are piling up in the vertical sterilizer, high vertical pressure
load is imposed on the fruits at the bottom portion of the sterilizer by the weight of
overlying fruits. The high vertical pressure load often damages the fruit and squeezes
oil therefrom, inducing undesirable oil loss during the sterilization process.
Nevertheless, the existing vertical sterilizers aforementioned do not provide a solution

to overcome such shortcomings.

SUMMARY OF INVENTION

The main aspect of the present invention is to provide a process for sterilizing oil
palm fruit bunches that is improved in terms of shorter sterilization cycle. This object
can be achieved by introducing pressurized steam starting from top to bottom portion
of a treatment vessel to remove cold air trapped therein. In the absence of the cold air,
desirable temperature can be easily reached within short duration of time for

sterilization process.

Another aspect of the present invention is to provide an apparatus for sterilizing oil
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palm fruit bunches that can minimize vertical pressure load on the fruits, especially
those that settle at the bottom portion of the treament vessel. By mitigating
compaction of the oil palm fruit in the vessel, substantial loss of palm oil and
subsequent mixing of the palm oil with the condensate during the sterilization process

can be prevented.

Yet another aspect of the present invention is to provide an apparatus for sterilizing oil
palm fruit bunches that is able to retard free fall flow of the oil palm fruit bunches
which are gravity fed through the treatment vessel, thereby avoiding impact damage

to the outer layer of the oil palm fruit.

At least one of the preceding aspects is met, in whole or in part, by the present
invention, in which the embodiment of the present invention describes a process for
treating oil palm fruit bunches comprising the steps of introducing the oil palm fruit
bunches to be treated into a treatment vessel (101) for gravity feed through the vessel
(101); retarding the free fall flow of the oil palm fruit bunches during its passage
through the vessel (101) to mitigate the compaction of the fruit bunches within the
vessel (101); and discharging the sterilized oil palm fruit bunches from the treatment

vessel (101).

According to a preferred embodiment, the oil palm fruit bunches loaded in the
treatment vessel (101) is segregated into several partitions to reduce vertical pressure
load on the oil palm fruit bunches which settle at the bottom portion of the vessel

(101).

In another preferred embodiment, the process aforementioned further comprising a
step of feeding pressurized steam into the treatment vessel (101), starting from top to
bottom portion of the vessel (101) through a first steam distributing unit (102),
followed by a second steam distributing unit (103) that is installed below the first
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steam distributing unit (102), for facilitating removal of cold air trapped in the vessel

(101) and for sterilizing the oil palm fruit bunches.

Preferably, the steam is fed into the treatment vessel (101) at a pressure of about 20-

40 psi.

In another preferred embodiment, the process aforementioned facilitates the

detachment of the oil palm fruits from the bunches.

The present invention also discloses an apparatus (100) for treating oil palm fruit
bunches comprising a vertical treatment vessel (101) in which the oil palm fruit
bunches to be treated is gravity fed therethrough; a fruit bunch inlet for introducing
the oil palm fruit bunches to sterilized into the vessel (101); a fruit bunch outlet for
discharging the treated oil palm fruit bunches from the vessel (101); and a means
(108) to retard the free fall flow of the oil palm fruit bunches through the vessel (101)

to mitigate compaction of the fruit within the vessel (101).

In accordance with a preferred embodiment, the means (108) to retard the free fall of
the oil palm fruit bunches comprises a restriction in the internal cross section of the
treatment vessel. It is preferable that the restriction comprises at least one partition
having a passageway through which the oil palm fruit bunches pass. Preferably, each

partition has an inverted frusto-conical configuration.

Pursuant to a preferred embodiment of the present invention, the apparatus (100)
aforementioned further comprising a first steam distributing unit (102) installed at the
top portion of the vessel (101), wherein, when in use, steam is introduced into the
vessel (101) through the first steam distributing unit (102) so that cold air trapped
therein can be removed from top to bottom portion of the vessel (101) and exit

through a steam discharging outlet (109).
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In another preferred embodiment, the apparatus (100) aforementioned further
comprising one or more steam distributing units (103, 104) that are vertically spaced

apart to each other.

In still another embodiment of the present invention, the apparatus (100)
aforementioned further comprising a vertical spindle (110) positioned within the
vessel (101), equipped with a vertical screw conveyor (111) at the bottom thereof for
facilitating the discharging of the fruit from the fruit bunch outlet (107). It is
preferable that the upper and middle portion of the vertical spindle (110) are fitted
with a plurality of flexible blades (112) for breaking arch formed by the fruit bunches.

Yet another preferred embodiment is an apparatus (100) aforementioned further
comprising a hydraulic motor (113) for powering the rotation of the vertical spindle

(110).

A further preferred embodiment describes an apparatus (100) aforementioned further
comprising an outlet (114) at the bottommost of the vessel (101) for discharging

condensate therefrom.

The present preferred embodiment of the invention consists of novel features and a
combination of parts hereinafter fully described and illustrated in the accompanying
drawings and particularly pointed out in the appended claims; it being understood that
various changes in the details may be effected by those skilled in the arts but without
departing from the scope of the invention or sacrificing any of the advantages of the

present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
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For the purpose of facilitating an understanding of the invention, there is illustrated in
the accompanying drawing the preferred embodiments from an inspection of which
when considered in connection with the following description, the invention, its
construction and operation and many of its advantages would be readily understood

and appreciated.

Figure 1 shows a side view of an apparatus (100) according to one preferred

embodiment of the present invention.

Figure 2 shows a means (8) to retard the free fall of the oil palm fruit bunches in the
treatment vessel (101) of an apparatus (100) according to one preferred embodiment

of the present invention.

Figure 3 shows a side view of an apparatus (100) having segregated zones loaded with
the oil palm fruit bunches in the treatment vessel (101) according to one preferred

embodiment of the present invention.

Figure 4 shows introduction of steam into the treatment vessel (101), beginning from
the top portion (zone A), followed by middle portion (zone B) and lower portion

(zone C) thereof.

Figure 5 shows introduction of the oil palm fruit bunches to be treated into the

treatment vessel (101) through the fruit bunch inlet (106).

Figure 6 shows oil palm fruit bunches bounce off the damping unit (121) according to

one preferred embodiment.

Figure 7 shows discharging of the treated oil palm fruit bunches through the fruit
bunch outlet (107).
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Figure 8 shows removal of steam and condensate comprising palm oil through a
steam discharging outlet (109) and outlet (114) for discharging condensate

respectively.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, the invention shall be described according to the preferred embodiments
of the present invention and by referring to the accompanying description and
drawings. However, it is to be understood that limiting the description to the preferred
embodiments of the invention and to the drawings is merely to facilitate discussion of
the present invention and it is envisioned that those skilled in the art may devise

various modifications without departing from the scope of the appended claim.

The present invention relates to a process for treating oil palm fruit bunches
comprising the steps of introducing the oil palm fruit bunches to be treated into a
treatment vessel (101) for gravity feed through the vessel (101); retarding the free fall
flow of the oil palm fruit bunches during its passage through the vessel (101) to
mitigate the compaction of the fruit bunches within the vessel (101); and discharging

the sterilized oil palm fruit bunches from the treatment vessel (101).

In one embodiment, the treatment vessel (101) described herein can be referred as a
sterilizing chamber. Preferably, the treatment process described herein refers to an oil

palm fruit bunches sterilization process.

In a preferred embodiment, the oil palm fruit bunches loaded in the treatment vessel
(101) 1s segregated into several partitions to reduce vertical pressure load on the oil
palm fruit bunches which settle at the bottom portion of the vessel (101). The

segregation of the oil palm fruit bunches load into partitions can mitigate the
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compaction of fruit in the vessel (101), thereby minimizing the amount of oil

squeezed out from the oil palm fruit.

In another preferred embodiment, the process aforementioned further comprising a
step of feeding pressurized steam into the treatment vessel (101), starting from top to
bottom portion of the vessel through a first steam distributing unit (102), followed by
a second steam distributing unit (103) that is installed below the first steam
distributing unit (102), for facilitating removal of cold air trapped in the vessel (101)

and for sterilizing the oil palm fruit bunches.

A suitable steam pressure is preferably used for sterilization. The heat from the
pressurized steam is important to cause the moisture in the nuts to expand. When the
pressure is reduced the contraction of the nut leads to the detachment of the kernel
from the shell wall, thus loosening the kernels within their shells. The detachment of
the kernel from the shell wall greatly facilitates later nut cracking operations. In the
present invention, the steam is preferably fed into the treatment vessel (101) at a

pressure of about 20-40 psi.

According to the present invention, the sterilization process aforementioned is able to
weaken the pulp structure of the oil palm fruit, softening it and making it easier to

detach from the bunches.

The present invention also relates to an apparatus (100) for treating oil palm fruit
bunches comprising a vertical treatment vessel (101) in which the oil palm fruit
bunches to be treated is gravity fed therethrough; a fruit bunch inlet (106) for
introducing the oil palm fruit bunches to sterilized into the vessel; a fruit bunch outlet
(107) for discharging the treated oil palm fruit bunches from the vessel (101); and a
means (108) to retard the free fall flow of the oil palm fruit bunches through the

vessel to mitigate compaction of the fruit within the vessel. The apparatus (100)
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according to one preferred embodiment is illustrated in Figure 1.

Preferably, the oil palm fruit bunches to be treated are transferred from a source to the
apparatus (100) via a conveyor system (115), and loaded into the vessel (101) through
a chute (116), followed by the fruit bunch inlet (106). As depicted in Figure 5, the oil
palm fruit bunches are gravity fed into the vessel (101) through the fruit bunch inlet
(106).

According to a preferred embodiment, the means (108) to retard the free fall of the oil
palm fruit bunches comprises a restriction in the internal cross section of the treatment
vessel (101). It is preferable that the restriction comprises at least one partition having
a passageway through which the oil palm fruit bunches pass. Preferably, each partition
has an inverted frusto-conical configuration as shown in Figure 2. In an exemplary
embodiment as shown in Figure 3, the apparatus (100) of the present invention
comprises 2 inverted frusto-conical partitions (108) that restricts the passthrough of
the oil palm fruit bunches through the vessel (101). Preferably, the inverted frusto-
conical partitions (108) are vertically spaced apart from each other, thereby enabling
the fruit bunches loaded in the vessel (101) to be separated into zone A, B and C. The
presence of the inverted frusto-conical partitions (108) can minimize the palm oil
from squeezing out from stressed oil palm fruits as a result of high vertical pressure

load exerted thereon.

In addition, to further retard the movement of the oil fruit palm bunches through the
treatment vessel (101), one or more damping units (121) are therefore included in the
apparatus (100) of the present invention. As illustrated in Figure 6, the damping unit
(121) preferably has a bulging surface on top thereof to bounce the oil palm fruit
bunches to the side wall (122) instead of allowing the fruit bunches to directly free
fall through the vessel (101).
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Pursuant to a preferred embodiment of the present invention, the apparatus (100)
aforementioned further comprising a first steam distributing unit (102) installed at the
top portion of the vessel (101), wherein, when in use, steam is introduced into the
vessel (101) through the first steam distributing unit (102) so that cold air trapped
therein can be removed from top to bottom portion of the vessel (101) and exit

through a steam discharging outlet (109).

In another preferred embodiment, the apparatus (100) comprising one or more steam
distributing units (103, 104) that are vertically spaced apart to each other. It is
preferable that the additional steam distributing units (103, 104) are installed beneath
the means (108) to retard the free of the oil palm fruit bunches. Preferably, the first
steam distributing unit (102) is installed near the fruit bunch inlet (106). When the
steam is introduced into the treatment vessel (101), the cold air therein can be flushed
out from top to the bottom thereof and discharged through the steam discharging
outlet (109). Preferably, the steam provided is pressurized and the steam pressure in
the treatment vessel (101) is controlled by one or more steam inlet valves (105). In a

preferred embodiment, the steam pressure is maintained at between about 20-40 psi.

To effectively flush the cold air out of the treatment vessel (101), the apparatus (100)
preferably comprises a plurality of steam distributing units (102, 103, 104) that are
vertically spaced apart to each other in the vessel. In one embodiment as shown in
FIGURE 4, besides the first steam distributing unit (102) disposed at the top portion
of the vessel, a second (103) and third (104) steam distributing units are placed
somewhere below the means (108) to retard the free fall of the oil palm fruit. When in
operation, the steam is initially introduced into the vessel (101) through the first steam
distributing unit (102). As steam almost fills up the space in zone A, the second steam
distributing unit (103) disposed below a first inverted frusto-conical partitions (108a)
will be activated to feed steam into zone B of the vessel (101). Thereafter, when zone

A and B are saturated with steam, the third steam distributing unit installed below a
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second inverted frusto-conical partitions (108b), will be activated to supply steam into
the zone C of the vessel (101). As the hot steam rises up in the vessel (101), the cold
air therein will be forced towards the bottom thereof and exits through the steam
discharging outlet (109) located somewhere below the tapered bottom portion (117) of

the vessel.

Advantageously, the vertical spindle (110) is positioned vertically somewhere in the
middle within the treatment vessel (101) and a vertical screw conveyor (111) is
attached at the bottom thereof. As illustrated in Figure 7, it is preferable that the vessel
(101) has a tapered bottom (117) to concentrate the oil palm fruit towards the vertical
screw conveyor (111). Preferably, on top of the vertical screw conveyor (111), the
vertical spindle (110) is provided with a plurality of flexible blades (112). It is
preferable that the rotation of the vertical spindle (110) is powered by a hydraulic
motor unit (113). When in use, the rotation of the vertical spindle (110) drives the
movement of the vertical screw conveyor (111) and the flexible blades (112) in a
clockwise manner. The vertical screw conveyor (111) moves the fruit load downwards
towards the fruit discharging outlet (107) while the flexible blades (112) break the
arch formed by the fruit bunches. According to a preferred embodiment, the vertical
spindle (110) is supported and maintained by a plurality of steel bars (118) connecting

the inner surface of the vessel (101) thereto.

In one embodiment, the treatment vessel (101) is disposed on top of a supporting
stand (119). It is preferable that a conveyor system (120) is placed underneath the
vessel (101) and the fruit bunch discharging outlet (107) for transferring the sterilized

fruit bunches to subsequent treatment process.

Advantageously, the apparatus (100) as set forth in the preceding description further
comprising an outlet (114) at the bottommost of the treatment vessel (101) for

discharging condensate therefrom. The “condensate” used herein refers to the liquid
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phase produced by the condensation of steam. As shown in the Figure 8, the
condensate may partially mixed with the palm oil, the collected condensate from the

outlet (114) is thus preferably processed for oil extraction.

EXAMPLES
The present invention can be further understood through consideration of the

following non-limiting Example.

Example 1

After feeding the fresh fruit bunches into the treatment vessel, the fruit bunch inlet is
closed. Pressurized steam at about 20 psi is supplied into the zone A of the vessel
through the first steam distributing unit, followed by steam introduction into the zone
B and C through the second and third steam distributing units. By supplying the
pressurized steam at all 3 zones, the cold air contained inside the vessel will be forced

out through the air inlet.

After 10 minutes preheating of the oil palm fruits with the pressurized steam, the
steam pressure is increased gradually to about 40 psi from about 20 psi within about
30 minutes to complete the first cooking cycle. Next, the cooking is further cooked for
about 40 minutes to complete the first sterilization process. After the completion of
first sterilization process, the steam contained within the treatment vessel will be
removed through the steam discharging outlet. To facilitate the discharging of the
steam from the vessel, the first steam distributing unit will be activated to introduce
fresh steam at the pressure of about 40 psi. The steam pressure is later gradually
reduced from about 40 psi to about 20 psi for about 4-5 minutes. Thereafter, the steam

distributing unit is deactivated and the apparatus is ready for 2" sterilization cycle.

Although the invention has been described and illustrated in detail, it is to be

understood that the same is by the way of illustration and example, and is not to be
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taken by way of limitation. The spirit and scope of the present invention are to be

limited only by the terms of the appended claims.
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CLAIMS
1. A process for treating oil palm fruit bunches comprising the steps of

2.

3.

4.

5.

introducing the oil palm fruit bunches to be treated into a treatment vessel
(101) for gravity feed through the vessel (101);

retarding the free fall flow of the oil palm fruit bunches during its passage
through the vessel (101) to mitigate the compaction of the fruit bunches within
the vessel (101); and

discharging the sterilized oil palm fruit bunches from the treatment vessel

(101).

A process according to claim 1, wherein the oil palm fruit bunches loaded in
the treatment vessel (101) is segregated into several partitions to reduce
vertical pressure load on the oil palm fruit bunches which settle at the bottom

portion of the vessel (101).

A process according to claim 1 or claim 2 further comprising a step of feeding
pressurized steam into the treatment vessel (101), starting from top to bottom
portion of the vessel (101) through a first steam distributing unit (102),
followed by a second steam distributing unit (103) that is installed below the
first steam distributing unit (102), for facilitating removal of cold air trapped

in the vessel (101) and for sterilizing the oil palm fruit bunches.

A process according to any one of claims 1 to 3 facilitates the detachment of

the oil palm fruits from the bunches.

An apparatus (100) for treating oil palm fruit bunches comprising
a vertical treatment vessel (101) in which the oil palm fruit bunches to be

treated is gravity fed therethrough;
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a fruit bunch inlet (106) for introducing the oil palm fruit bunches to sterilized
into the vessel (101);

a fruit bunch outlet (107) for discharging the treated oil palm fruit bunches
from the vessel (101); and

a means (108) to retard the free fall flow of the oil palm fruit bunches through

the vessel to mitigate compaction of the fruit within the vessel (101).

An apparatus (100) according to claim 5 further comprising a first steam
distributing unit (102) installed at the top portion of the vessel (101), wherein,
when in use, steam is introduced into the vessel (101) through the first steam
distributing unit (102) so that cold air trapped therein can be removed from top
to bottom portion of the vessel (101) and exit through a steam discharging
outlet (109).

An apparatus (100) according to claim 5 or claim 6, wherein the means (108)
to retard the free fall of the oil palm fruit bunches comprises a restriction in

the internal cross section of the vessel (101).

An apparatus (100) according to claim 7, wherein the restriction comprises at
least one partition having a passageway through which the oil palm fruit

bunches pass.

An apparatus (100) according to claim 7 or claim 8, wherein each partition has

an inverted frusto-conical configuration.

An apparatus (100) according to any one of claims 5 to 9 further comprising
one or more steam distributing units (103, 104) that are vertically spaced apart

to each other.

PCT/MY2019/050018
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An apparatus (100) according to any one of claims 5 to 10 further comprising
a vertical spindle (110) positioned within the vessel (101), equipped with a
vertical screw conveyor (111) at the bottom thereof for facilitating the

discharging of the fruit from the fruit bunch outlet (107).

An apparatus (100) according to any one of claims 11, wherein the upper and
middle portion of the vertical spindle (110) are fitted with a plurality of
flexible blades (112) for breaking arch formed by the fruit bunches.

An apparatus according to claim 11 or 12 further comprising a hydraulic

motor unit (113) for powering the rotation of the vertical spindle (110).

An apparatus according to any one of claims 5 to 13 further comprising an
outlet (114) at the bottommost of the vessel (101) for discharging condensate

therefrom.

PCT/MY2019/050018
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