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INTRODUCTION of old o1l palm. Thus, fumre conversion of Torests
will be minfmal. It is worthwhile 1o poinl ool that

t e o1l palm industey in Malaysia has grown S5 ot Mulareinas shll covered il faresis adite
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phenomenally in the last 30 wvears. The
arc planted incressed from 55 000 hectanes
i [4960 10 2.3 mmllion bectares in 1994,
(1] palm has been planced on land
previcusly occupied by Torest, rubber or ether crops
or on reclaimed land, Corrently there ure 274 palm
o1l mills, 3% active relineres and 13 oleochemicals
plants in 1he country,

Recently, 4 number of groups bave raised
guestions concerning the impact of the indostey an
Lthe environment and its economic and sacial effects.

This urticle discusses variouns sectors of the
industry — pluntations, mills, retineries and the
cleochemical seclor — and their impact on the
enviromment (Tl T

PLANTATIONS

In Malaysia ¢il palm plantations were originally
developed Trom [orests, &0 000
torests heing cleared annvally since 1960k In future,
moat new planting will be in the form of replanting
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TAELE 1, THE MAIN SECTORS OF THE PALM OIL
INDUSTRY, THEIR WASTES, AND WALTE
CONVERSION TO BY-PRODUCTS
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Voueng peilies il cotier craps,

Ciovernment has declaced that 504 will remain as
permancnt forest. If we nelude oil palm, rubber and
cocoa plantations, then nearly 74% of Malaysia bas
some form of tree cover. [l 35 acknowledged that
when forest is cleared for agriculoue, the mdigencus
fauma and Nora will be affected. Howewver, the
remaining permanent forest in Malavsia should e
able to preserve the bulk of the biodiversity of the
country,

Vareover, wnder a tropical crop plantation
managerment SYSEMm mitigating measurss are always
taleen to minimize the offect; for example, the clearsd
pround is quickly planted with cover Cieps, thus
minimizing seil crosion and thereby protecting the
lundseape.

The level of fenilizer apphoation i ol palm
plantations is much less than that used for culivation of
arable crops such s sova bean, wheat, efe. For example,
100 ke Mitrogen per hectare is pormally e masxamuom
arreant used inoodl palm plancatdons, while aver 1500 kg
Nitrogen i commonly used on mpe in Furepe and Nerth
Arerica. The spplicaion of mincral fertilizes to oil palm
w [wther reduced by the use of emply i bunches
(EFR) ohtained from the oil patm mills (Table £3. In the
past the BFE were converned into bunch ash by slow
incineration. The bunch ash 15 a petash-rich ferilizer
used n the oil palm plantations. However, n recen
years the Department of Emvannment (ROE] reguladions
have resiticied the burning of EFB and mesl of 1 1S
now applied as mulch in the estates,"The pruned lroeds e
stckex] between the oil palm rowes wed bislegradacion
recveles the plant nulnents o the pilins,
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04l palm plantations are replanted every 25
30 vears. [n the past, the  trees were burnt Lo clear
the land. With pew poidelines rom the DOD, the
recomnmended practice 18 o shred the palms into
smull pieces; burning s discouraged in order 1o
avoid generation ol smoke, New regulations ol the
DOE alae make it more difficull to plant oif palm
from lorest. Aller extracting the valuable timber, the
remaining trees are felled and remerved: burping on

| the site is no longer allowed,

The inputs required for oil palm are modest
The energy value of the crop is high and inpuc
oulput ratios of aver 9.0 in energy terms have been
caleulaed (Waed and Corley, 1991). Generally, there
are relatively few major pest and disease problems in
oil palm plantalicns, so that the guantity of pestivides
anel Tungicides used is very low, Several biological
contrel methods are being emploved in o1l palm
plantations. the control of ras using barm owls being
a prime exumple!

Anpliceeiiaon aof POME oy fertidizer
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Weed control ropresents the major use of
chemicals on estates. However, the level of herbieide
usage can be reduced by carclul management and
use of livestock e conteal the weeds, In the early
vaars afler planting, weeds are suppressed by the use
of legumingus cover crops, These also, as mentioned
above, redoce soil erosion prior o the development
ol the oil palm canopy, and they supply the palms
wilh nitragen through thelr association with nodule
Daleria,

The wvields of ol palm are highest of all oil
bearing crops (Table 27, 'The meun palm oil yield per
unit area is ten times that  of sova bean, (il seed

crops occupy nearly 120 million ha world-wide and :

procduce nearly 60 million tonnes of ol per year. In
the case of palm oil, 5 millien ha produce 15 million
tonnes of oil per vear. To produce 60 million toones
ol vepetable oil vsing il palm trees, we would need
only 200 million bectares, Theoretically 100 million
hectares (1200~ 20% could then be released by the
vegelable oil seed producers [or reforestation. Thus
gil palm could supply most of the world's requirement
for venetable oils and fats from an avea much less
than that unger oilseed crops now,

MILLING

The fresh fruit bunches (FFBRY from the plantations
are processed at the palm oil mills. In 1993, there
were 271 mills in the counuy with a processing
capacity of 45 105 120 lonnes of FFB per year. During the
processing, the wasles materials producsd are;

1% Palm ol mill effluent (POME). This has a very high
content of organic matter a5 indicated by s high
biochemival oxyveen demand (BOD), The effluent is
otherwise non-loxic as no chemical s added during
the oil cxtraclion procass.

21 Solid byv-products

i1 Nesocurp fbre {press cake fibre)

iy Emply lruit bunches (EFB)

i) Shell {procuced when the kernels are extracted from
the seeds)

Sinee the enacoment of the cnvirooment laws in
1978, several treatment sysems have been developed
to athate the pollution caused by POME. [n recenl years

| POME has become a useful byv-product which can be

Effluent treatment: he Segoencivg Buiel Reaerar developed By PORIM,

TABLE 2. AVERAGE PRODUCTIVITY OF
VARIOUS OQIL CROPS

Crops Yield of oil {kg/hafyear}
Enva bean 3330
Paapne el Shl M
Pulm il fmgsodarpy; AZ000
Talim kemnel ol 414,54

Soaerca: Miclke DTSR
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converted into animal feed, fenilizer and a source of
eneray {Ma er @l , 1991], at the same tirme reducing the
level of effluene discharped o sireams.

The fibre and shell are the main souwrces of energy
i palm odl mills, When bumi, they produce mare than
sufficient energy o meet the mills' energy requircments,
Ag ndicaed earlier, EFE are now largely used as
muleh sinee burning them is discourazed.
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With the proper handling of POME and solid by-
products it is possible to atain ‘zero waste' from the
ralm il mills. Recent vears have witnessed a change in
the concept of waste management in the oil palm
indnsery, from ceamment and disposal to beneficial
utilization.

REFINERIES AND QLEQCHEMICAL
INSTALLATIONS

At present nearly all Malaysian palm oil is refined
[ocally.
total anmual installed capacity of 5.8% million tonnes
of crude palm oil. Moat of the refineries now use the
physical refinring process, which is cheaper than the
traditional chemical retining method.

Palm oil refinery effluent (PORE) from the
physical refineries can be treared by sequencing
batch reactor (SBR} or other asrobic processes.
However, the SBR process is a more cost-effective
swatem for PORE.
conaislently below 50 milligrams per litre.

There are novw 13 oleochemical manufacmrers
i Malaysia with a toca] capacity of B35 557 tonnes
per year. The effluents from these manufacturing
plants are handled similarly te those from the
refincries.

There are 3% refineries in operation with a |

The treated effluent has a BOID |

COMNCLUSION

The environment: laws coacted by the Malavsian
Govermment to control pollution by the o1l palin
industry will, if observed, enable the indusiey o
move towards 4 zero waste” siluation, The ol palin
industry should then have very hiltde opact on the
environment; in facl 1l will be
covironmental [riendly when compared with those
dealing with other majar oil Bearing crops.
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