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INTRODUCTION

ver the sl two decades. treniment aiorl dlizposal

Gmethadds have been seecesstully developed and
employed by the palm oil mills o treat their palm
= (POMED,
hinlogical system consisting anacrobic and asrobic or Gealative
processes are used.  IT well operatsd and muintained, hese
processes are able ooeal POME o the discharee standasds
stipwlaced by the Deparoment of Luvivenmsent (DO {Tabie 1)

il mill  etfluents Comventiongl

TABLE 1. PARAMETER LIMITS FOR WATERCOLRAR
DISCHARGE FOR PalLy (ML YIILL EFFLULNT
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Due 1o ihe mereasing covironmenral awareness and (e
deteriorating receiving (river] water guality, especially in
calchment arens, DOE is compellad to impose more stringen:
* discharge standards o the palm eil mills and other industrics.
Zero discharge (s imposed o certain arcas.

Orver the fast [0 years, the coneepl of maragement of palm ol
mill wasies haz changed from wearment and disposal 1o
teneliciul utilization. POME has been lound w contain valwakle
plant autrienis in substntial amount (Tatde 23, When applied
o the plantations it a contrelled manner, it can replace the
neemal ferilizer o a large cxtent. Ir can also improve cron
vield.  Land application of POME has become a standand
practice in mills where planrtations are lozated nearby, This has
resulied in substantiel saving in ferilizer Bills and increpsod
income due o higher coop viell,

F.I'\-:"-""l"-'k.'.-| such |:"T:J.n.'l.i;.'q." i l'|.'||‘_'.- saable o e |1|iIIl|-EII.'.I.II1 IS
where there are anongh fectirugee of oil palm in the vicinity of
i palm ol mills. This accownrs for about WES of the 272
]'.\-EIJI11 ail mills in rthe COLnry, Uk rest aof the mills ae =ull

TANLE 2. CHARAUTERISTLCS OF AL OTL MTLL EFFLUENT

Parangdeia® Aetnl

=H 4.7 Fhessherans 15

0O G 4 1KLL Pakissinr A EE)
[l BRG] Magmesinrm fil
i Sl Calcium 4%
TA Sl E0K] Harcin [}
w5 [ERELY [run Hyp.h
TS EERE L] Hunﬁ.m._"\.._' gt |
AN =13 Comper R
T TE Fin v

Al paramenees o nesL vaiepn 21

SR G- O ol G DL - Hizchamical Covpen Dl
T% o T L T O - Chemicnl Chovzes D
Ak = Suapemicd Sclil TWVh - Tenl valanl: Solid

M - Aasieescal Nioeen o T Tanal SNinegen

palmn oil mills are able 1o omeel e discharae standards all the
L

Biological weatment sysiem needs proper mionlenance and
menitoring.  Biolegicel processes rely solely on the
nucraorgunisms o breakdows (he pollutanis. - These
PHCEOOPEAII S G very zensitive o the eoviconment,  Thus
Jral ours hizs oo b raken o ensore el o conducive envinonimend
s rningd for the microorganizms o thiive, U reguires
stallivl opermtors” areation aod menugement's commitment.
Sad v osay, thes 1s moch lacking in the industry, Foetl e,
weasbewater treatment has alwavs been consilered @ burden
the indesny, Worst sull, i 15 net considered: 25 pan of the
prosiuchion process nes momenton a profil centee, Undoabiediy
it s of the lowest procily ws far us maintenance bodgen i
cuncerned.

Crrowing wwarenass of the nesd o prevent pollution has requied
the palm wl predecers wotake a closer ook al their plant
cperaticns, Piocess solubons that mest cost and performance
vefiirenents and minimize environmental inpact ane high on
their watting 1isr.

Ervaperahon iz cnz of the mes '|'.-inlq|:-,- waetd LIl eperutions in
the chemical process indusicies. It is generally applied o
remave waler s aqueons solubons moa bromd rance of

relying on the reatment and dispnsal methods, Soy ol these | Brocesaing applizations:
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= Concentration of products — pglycerine from sweetwaler,
sugar concentrate (syrupl in sugar relinery, dairy indusiry,

¢ Hecovery of chemicals.

o Coneentrabion of restdues Tor incimeration g bel recoveny
o Dhesalippbon ol brockosh or seosiers,

= Productoon of natural rubber secum concentrare.,

POXME 15 mosde up of abaut 95% - 9% warer, 11L4% - (.77 nil
and 4% - 3% total solid including 2% - 4% suspended solids
which are muinly debns from palm mesocarp,

Elaborate treatment svstem is reguired toredoce the B 1ooan
._||,u|,:||li|!'-|u pval fon ||i.~u.:||:||_:'_-.: [ e cne reason or anncher
not many palm oil mills cun meet the DOE" s discharge sendards,
The palm oil indusoy is inferesied in finding an afferdable
alternetive w salve the problem, I the water andd the solid can
he reclaimed from the POME, and made into saleable products,
this will create o business cppocfunity for the indosey or
venture capiralises.

WATER REQUIREMENT AND WATER TREATMENT

|.:.-.I*;__'|.: I.|I.|:|||Iili-.':~ of water are recuired tnocthe palon ail milling
process, 1is cstmated that 1 - 13 wonnes of waler are reguines
L0 process one lonne al FER of which abhoat TLS fonne is nsed
as piler feed water. The remaining 15 uzed ps process walaer
Abouac half of the water
waed ends vp oue palm ol mall eteent,
as steam Ceapourt throogh mainly srenlizer exhausts, leokupes,
&1

like dilubion warer, wash water. @i,

The ather bzl s lost

Wost pulme ol omills extzact the sater Do oalweal sate
These warcrs normally
contzin high dissolved solids und suspended salids aod meguare
eluborte chemienl meatment and povification. Depending on
the quality of the water, the cost for chemical reacment varies
from BATCLEE o BAIOLA0 per tonme il FFR

svalems like rvivers and mihe waelis.

PROCESSING OF POME BY EVAPORATIOMN
TECHNOLOGY

The pulm il mill effivent (POMED el 1 collecil direetly
oo the efflaent piv o the palim oil mill. Fresh POME i a
thick brownish colloidul slurry of wler, oil and Dne cellulosic
front dizbris, Tis b CROSC = 900 and acidic (pH 4 - 510 The
characrenstics of a typical POME are shown m Pokle 2,
chursctensed by bogh biochemical oxvgen demand (BODN and
il dizaalved solids, [is non-toxic as ne chemical wis added
tor the oil extroction process, However, ol contains appreciable
amnuni of metals which are the essential nucrient elements Foar
:,'-I:_|||I, _|;n.'-'.=.'l,|| '*1':|||||| g ool POME e taken daily for :||1:||:.':-i:~'
cn pH, total solid and o1l wnd gresss.

I 1=

A pilot plant was provided by Yokohame Bubber Co, of Tapan

Fipyre 1,

aned instelled wn one palm cal ol Ter evalsation (Figare D Tt
coataiats of a single affect evaporanes of 2H0 Lire capuaity, The
vicuunt (A0 mmHr reguired wis crested by warer jer The
coresponding boiling point of water is abour G0°C.

FOME 1= collecied noa holding tank. Tf enters the evaporaoer
sestem Chy suction! through o plate heat exchanger which s
heated by steam T the palm oil mill, The remperatune of the
fead is maintained at 300,

The process was aperated batchwise, The evaporation process
15 comirallad by bae level sensors an &0 lire and 30 Lire Level
Ad the comimencement of the hawch, when the vecuem wed teed
temperature had reached A0 mmHg and 800 respectively, &l
hes of the POME corered the evaporacor via o plake heat
Crae 1o the big emperatore gracdicnt, vaporizition
The liguor in the evaporator 1%

recircolated contnuoushy vig the same hear exchangzr,

RO HET,
=

tonk plage nmediaely,

When the |i|'_:|_.ll|' 1 Lhe gvapunslor |||||:'\-|l.'|| fon thie 31 Litee lewel,
trosh PO L wos aclinoied

sensors. This provess wits repeated until the solid concentration

Ul v efTectes] thuough the level

of the Lguor an the esaporatoe bad reachied a pre-sen level, ez
A5, The sobid concentrale was then discharged. A new cycle

would begin
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Cheediey o Psiillee

The POXLE used G e pilal plaon trial conrained aboor 2.353%
ital sulwds. The solid concentale produced contained ahout
2005 205 solid, Inoother wonds about 8573 ol the warer has o
b eliseilbed et A the paled plaon, the disnllae s recoverad for
rense Dacess disillis s depned oI,

The quality ol e disilline collectad a the end of the nn s
ghown in Tadde 200 [0 can b smen thal boas of bosh gqualine
Cartinndy 10 can be rewsed as peooess water or hoiler feadwater
with minimurm chemical treatment.

TABLE & (MLALUIY CHF DISTILELATTE.

AprEEmnDe e b slight torhid

(HE] -0
Crrermica] Choygen Demamd (] 113
i tical eegen Pt L A
Teead Sudid (mg) 1201
Suspemled Salid fpdl: 10
01 o Girease (nndl) 1M
Apzmeniacl Mitngss il &
Tetal Milneaen 2
Irzm Mo dzizczhls
e [[= ST A e deieonnaln

For a Si-tonne FFB per hour palm ol mill cenecating ab<ou
19,5 fomnes of POME, & 85% recovery means 16 onnes of
water are recovered for recvole, This will be solfNicent omaen
e bioiler Tesdwatze cequircment.  This @il offser the waler
intike from Lthe source,

Solid Concenlrale

Ther samgle il Tezl l,li'l_ll_ plint scle cvaperalin ig ahle to procdoce
a concenteare with 200 — 304 solid content, 1L is envisazed
that o commercial plant wsing multiple eiTects evaporaton system,
a concentrate with 30% snlid can be achisved withool much
ilitFieal ey,

Lailization of Safid Coreenfrale

Foer a0 M ponnes PO per kooe palm il mill, the solume of selid
crmcentrate (20% solid content? obiminabls wmoonts @ aboeal
L2 qenrs per bour g compared 1o 105 onnes of POME,
Thos there is a significant reduction (84% ) m volume, O
course, o higher solisd concendrafion corresponds fo o lower
ligpaied wolpme, [ i nvuch casier and simpler 9 baodle even
Fromn the disposal poeind ol s,

Curencdy all the pulme oil ol feve constrecied dheie own
FORE trestmsenl plards, Al these treacment plants have poncds
foe different designed functions, Since heee i ooo more Tguid
alllnent we be treared as hetore, these ponds can be wlilized 1o
conlain the sehd concentaie and there waill b vimoally no
discharge.  The solid cun we used loter when cequined as
lerilizer which i presently being practised.

The salisl concentrate contains high planl nulrients, especially
pitremen (ML phusphoms (1 ad potassiom (K. as shewn in
Tebdew 2 and A Iris a good feed material Tor lenilizer
mannzacturing, 1o Gacl e Tertilizer has heen spceessully
produced by Yokobama Rubber Coo Lod, of Jupun o stowll
scale experiment.  In onder e produce o Balanced festilizer,
other Tenilizes ingredicnes have to be incorpocaisd, Uhe Tertiliess
cifect on crops will be evihoted. Feom the experimental trial,
it appears that the small amount of ol content o the solicd
cuncenbmte did pol allect the fertilizer making process, 1he
solid concenorate lso containg aboul 1353% pratein and  ather
essenlil amone aeids. Thes i can he nged for making other
saleable walue added prodocts ke annoal Tesd oo esed a5 a
fed stk Tor Terrnentalion,

TARLE 4. SCTRIENT AaMALYSIS IPALR CHLL MILL
RFFLUEST SOLID CONCENTHRATE
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ENERGY COMSUMPTION

Enenzy requiremienl is the mapor eonsideraion in the evaporaion
process, Trig envisaged that the heal eoergy regquined o the
evaporalion cun b provided by steam and slectricity frem the
palin ail mill. &g the fresh PORME discharged Do (e palim
pil mill ds SO — leC, Lnde seosible heat s required. However,
quite kigh electiical enargy may he required.  Under stimdarl
conditions, the specilic energy consumption is taken az oae L
one kroof steamn per Kpowarer evaperationl. Inorecent years,
significant advancement has Laken place inoevaporarion
technalogy e raduce the energy consumplion. A tmodern
;-,-;:qmmu'_u- dlesizn is uble oo g oapeaiic SRergy Cconsumption
of 01, This can be achicved by increasing the nomber of
eruporatiurs and by elcient thermal saper recompression. OF
GO, INONS CYEPNCAEGT means higher imeestment costs, A
eeiluation an the cost-elfeciveness of an cvaporation system
for the palm oil mill efloent i= being carrisd oul,

EMERGY DEMAMND

[ is woell koo than all the malo cil mills are sell-sutlisient n
encrey by burning fibre and shell In Dot there i exocss of
thesi selul by-products which have o be disposed ofT separaiely.,
This alten pozes enaranmental problam, Empty froit bunch iz
arnther solid be-prodect which has allmacted moch negatve
altention due o the smizaion of “white smnke™ by the corrent
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incincration process,  This white smoke, though conzizsts of
mainly water vapour, is aesthetically unacceplable,  The
Department of Envirenment discourages the bumming of these
emply frunt bunches cspecially for new establishments, These
arc “free” energy source however, Thus it is envisaged that the
emergy dernund by the evaporation process can be men withoul
much difficulties. For those palm oil mills having excess boiler
and electrical enerpy genecrating capacities. the additional
investment requircd will he maimal,

COMNCLLISION

With the incorperation of the evaporation eshnoology in g palm

oil mill o process the palm o mill effluent, the palm il mill

i5 anle o achieve a closed loop syalem and there will he no
liquict elMluent discharged. This innovarive process will offer o
leng term selution and cpporienites for selving cnviconmental
problems throueh effective energy management. POME should
ke considered az a valuable resource and its recovery s a much
more desirable alicrnative from an environmental perspective
than the reatnent and disposul practice. The distllate can be
recveled oy boller feedwarer with mivimal reatment o oas
proscss water with no chemical treatment, The solid conceniratz
can be wsed Jor meking fertilizes o other sabeable products,
More beneficial spin ol can be realised when processing
POME is considencd part of the palm oil production process.
This will also creste new busingss opporturities for the indusiey,
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For more information kindly contact:
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P. 0. Box 10620
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