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Abst ract

The product ion of Crude Palm  Oil (CPO)  in I ndonesia keep increase following

the am ount  of wastewater that  being produced. Therefore laboratory scale

research of processing of palm  oil m ill effluent  of anaerobic fixed bed reactor

with elect rocoagulat ion technique was conducted. Elect rocoagulat ion is a

process of coagulat ion using a direct  current  through an elect rochem ical

events are sym ptom s of elect rolyte decom posit ion. This research aim s to

determ ine the influence of voltage in the adaptor t o the perform ance of this

elect rocoagulat ion system  and to determ ine the opt im um  operat ing t im e for

the liquid waste t reatm ent . The m aterial that  being used is palm oil m ill

effluent  with elect rocoagulat ion equipm ent  devices with the discharge of 1.5

liters/ m inute, the residence t im e of wastewater at 1 hour, 5 cm  elect rode

spacing, as well as the st rong current  of 8, 9, 10, and 11 Am pere. The results

obtained by the reduct ion in COD (Chem ical Oxygen Dem and)  at  the highest

voltage of 9 volts at  120 m inutes of operat ing t im e 95,76% , the reduct ion of

TS (Total Solid)  obtained at  the highest  voltage of 10 volts at  90 m inutes of

operat ing t im e 24,41% , the reduct ion of TSS (Total Suspended Solid) the

highest  obtained at  the operat ing t im e of 180 m inutes and a voltage of 10

volts give the reject ion 91,78 % .

Key W ords : POME, Elect rocoagulat ion, COD, TS, TSS.

I nt roduct ion

I ndonesia was the first  count ry in the world as a producer of CPO (Crude Palm  Oil) , followed

by Malaysia and Thailand (Dit j en PPHP, 2006) . But  it  raises som e new problem s, nam ely the

am ount  of waste generated. Where the waste produced can pollute the environm ent  if not

t reated properly. Palm  oil m ill effluent produced in large quant it ies, which ranged between

600-700 liters/ tonne of fresh fruit  bunches (FFB)  or approxim ately 65%  of FFB. (Husni,

2010) . There are som e wastewater t reatm ent  t echnologies that  have been applied generally

like coagulat ion- flocculat ion, sedim entat ion, neut ralizat ion, act ivated sludge and anaerobic

processes. This technology is com m only used in all t ypes of indust r ial wastes containing

specific waste. For waste that  contain heavy m etals soluble, the technology m ent ioned

above is not  efficient . This is because the cost will increase by using chem icals and also will

increase volum e of solid waste that  being generated. Therefore acquired one of the m ost

effect ive ways and cheap, by the m ethod elect rocoagulat ion (Mukm in, 2006) .

Elect rocoagulat ion is a m ethod that  is capable of rem oving various k inds of pollutants in

water, the suspended part icles, heavy m etals, pet roleum  products, the color of the dye, a

solut ion of hum us, and deflouridasi water. The advantage of this m ethod are the value of

efficiency is quite high and not  required the addit ion of chem icals (Purbaningsih, 2008) .

Som e research that  has applied this technology confirm  that  by using elect rocoagulat ion can

redude the COD, pH, TS and TSS of POME (palm  oi l m ill effluent ) . Nasut ion(2012) reported
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that by using this elect rocoagulat ion m ethod, t he reducing of COD and TS from  POME was

achieve up to 81.18% and 82.9% while Purbaningsih (2008) reported that the pair of

elect rodes I ron (Fe)  as the anode Carbon (C) as the cathode can reduce the turbidity and

color from  POME was achieve up to 91.5%  and 88.7%  in the leachate t reatm ent  using batch

reactors and Husni (2010)  reported that the percentage obtained the reducing of COD,

turbidity, color and TSS from  POME was achieve up to 93.46, 98.40% , 97.55%  and 95.30%

while Shivayogim ath(2013)  reported that  by using elect rocoagulat ion m ethod when t reat

solid leachate obtained the reducing of COD and turbidity was achieve up to 95.8%  and

96.6% while Chantaraporn(2010)  repor ted that  the reducing of oil, COD, TSS and TS was

achieve up to 72% , 64% , 53%  and 43% and also Nasut ion(2013)  reported that  by using Al

elect rode with raw POME, the reducing of COD and Turbidity was achieve up to 57.66%  and

62.5%  and with pret reated POME can reduce COD and turbidity up to 62.35%  and 90.55% .

Mater ials and Methods

The m ain m aterial used in this study was POME from Biogas Reactor processing of PT. Mit ra

Agung Sawita Sejahtera, Bandar Sakt i Bandar Tinggi, Sim alungun, Sum atera Utara .

Meanwhile, COD Reagent  Vial, dist illed water, 1,6 μ m  porous filter paper and H2SO4 pa were

used for sam ple preservat ion and analysis of the response param eters.

The m ain equipm ent  required includes glass basin size (12 x 12 x 36)  cm  as

elect rocoagulat ion bath (bat ch) with capacity of 5.184 L and effect ive at  4.500L, regulatory

source of direct  current  (DC power supply) , 2 pairs of alum inum plate is used as an

elect rode, plate thickness used is 0.8 m m , the effect ive area of 864.48 cm 2,  stopwatch,

m easuring cup 1000 m L and bucket waste storage. The schem at ic of the elect rocoagulat ion

shown in Figure 1.

Figure 1 . Schem at ic of the elect rocoagulat ion

The wastewater that  being used is the POME output  of anaerobic pond, while the elect rode

that  being used is alum inium . Experim ent  runs for 3 hours with 30 m inutes each for

sam pling and run in batch system with variat ion of voltage 8, 9, 10 and 11. Before and after
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running the elect rocoagulat ion reactor, the POME will be analyzed the COD, pH, TS and TSS

with given t im e of 0, 30, 60, 90, 120, 150 and 180 m inutes.

Assem bly of Elect rocoagulat ion Reactor

Elect rocoagulat ion reactor used is a batch type reactor.  The reactor in the form  of a square

tub m ade of glass with dim ensions:  length 12 cm , w idth 12 cm  and height  36cm . Each

elect rode plate was cut  to a uniform  size. Furtherm ore, the elect rode is connected to a

voltage source (DC power supply)  with the elect rode spacing in accordance with a

predeterm ined.

Preparat ion of W aste Biogas Reactor

Liquid waste originat ing from  the reactor biogas is the m ain m aterial to be processed in this

study. Waste Biogas reactor effluent  is taken and put  into buckets or j erry cans, to further

analyzed in accordance with the required param eters (COD, pH, TS and TSS) . For COD

analysis, sam ple preservat ion is done by put t ing into dark glass bot t les of 100 m l.

Analysis

The calculat ion of percentage of reduct ion of COD, pH, TS and TSS after the experim ent

conducted can be seen as this form ula :

Where C0 and C are the concent rat ion of COD, pH, TS and TSS before and after the

experim ent .

Results and Discussion

Figure 2 presents that  using alum inium  elect rode can rem ove the COD from  the raw POME

from  inlet  of anaerobic pond. As can be seen, with the pow er of 9 V, the graphic keep going

up and down and reach the highest  peak two t im es with efficiency of 95,76%  at  10 m inutes,

while with power of 8 V the graphic is steady it  reach its highest  peak at  95,59%  at  120

m inutes, while with 10V it  going up and reach its highest  peak at  78,72%  at  180 m inutes

and with 11V, it  reduced with the lowest  efficiency with the highest  peak at  180 m inutes

with 34,02% . As the theory, the m ore supply power given, the m ore rem oval COD will be.

But  at  11 V has the lowest  of reject ion because the system  be unstable for the highest

voltage. The m ore power given to the system , the m ore rem oval of COD, pH, TS and TSS

(Nasut ion, 2012) .

Figure 2 . Reduct ion of COD
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Figure 3 . Reduct ion of TS

At  Figure 3, the reduct ion of TS while 8V given to the system , it  keeps reducing the TS with

low efficiency but  steady and reach its highest  peak at  180 m inutes with 10,39% , while 9V

given to the system , it  reduced the am ount  of TS and slowly going up and reach its highest

peak at  150 m inutes with 21,54% . While with 10V, it  is going up to it s highest  peak and

then going down drast ically with the reduct ion highest  peak of TS at 90 m inutes with

24,41% and then being down and stable. When 11V given to the system , it  reach the

highest  peak at 180 m inutes with 17,57% . The m ore COD rem oved, then the m ore TS will

be reduced (Nasut ion, 2012) .

Figure 4 . Reduct ion of TSS

At  Figure 4, when 8V was given to the system , the graphic keep going up and down and

reach three highest  peak with 80%  efficiency while at  60,120 and 180 m inutes. When 9V

was given and can be seen at  the graphic that  it  going down and going up again but  with

highest efficiency 91,78%  at  30 m inutes. While 10V was given and the graphic keep going

up and reach its highest  peak with 91,78%  eff iciency at  180 m inutes. While 11V was given,

the graphic keep steady and then going up and reach its highest  peak at  180 m inutes with

66,67% , as the theory, the m ore TS rem oved, t hen the m ore TSS will be rem oved too. The

m ore TS rem oved, then the m ore TSS will be rem oved too from  the system (Nasut ion,

2012) .
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Conclusions

Elect rocoagulat ion is an econom ical, effect ive and efficient  ways to t reat  the palm  oil m ill

effluent  in term  of t im e rather than using the other ways such as sedim entat ion,

stabilisat ion pond, anaerobic facultat ive biological process, etc. The effect iveness of this

m ethod is rely on the elect rode that  used elect r icit y to reduce the COD, BOD, pH, TS, TSS

and colour of the wastewater so that  can be disposed to the r iver flow.
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