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Abstract

In this study, the effect of active aeration and the different mix ratio has been carried out in the
rotary drum reactor by adapting step-feeding strategy. The main biowaste used is empty fruit bunches
(EFB), palm oil mill effluent (POME) sludge and recycled compost. In the composting process,
4 experimental runs were carried out. Namely, as Mix 1 on Run A and Run B using the same mix ratio
of 10 kg EFB:1 kg POME sludge:5 kg recycle compost. For Run A no active aeration is used, while
Run B uses active aeration. While Run C (Mix 2) and Run D (Mix 3) are a study to determine the
most effective mix for obtaining quality compost with the optimum percentage of moisture content.
Run C using a mix ratio of 5 kg EFB:0.5 kg POME sludge:2.5 kg recycled compost. Run D using a
mix ratio of 5 kg EFB:2.0 kg POME sludge:0.5 recycled compost. The moisture content of Phase 3
in the four runs is within the range of 58.6-70%. Final C/N ratios for Run A, Run B, Run C and Run
D are 20.61, 17.54, 13.06 and 14.51 respectively. The highest temperature achieved is 55°C (Run A),
45.2°C (Run B), 43°C (Run C) and 53.3°C (Run D). Continuous aeration is ineffective for achieving a
thermophilic temperature in the drum. Besides, the mixed ratio of fresh EFB, recycled compost and
POME sludge plays an important role in achieving optimum composting conditions in terms of C:N
ratio and moisture content percentage.
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Introduction conditions to produce stable humus products [1].

controlled terms indicate that this process is managed or

Composting is the process of biological decomposition optimized to achieve the desired objectives. Composting

of organic matter under controlled conditions, in aerobic can occur in many ways using a variety of materials,

methods, equipment and operating scales. Stability
and maturity are indicators commonly used to refer
to the quality of compost. Co-composting is termed
as an aerobic deterioration of controlled organic waste
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that uses more than one ingredient (such as a mixture
of POME sludge and organic solid waste) [2]. Palm
oil mill effluent (POME) sludges have high moisture
content and organic content, while biodegradable solid
waste such as EFB contains high-carbon content and
has properties of adhesives that allow air to flow and
circulate. Empty fruit bunches (EFBs) are the ideal raw
materials for recycling as they are produced in large
quantities in the local area, particularly in Malaysia.
Up to 2018, an area of 5.85 million hectares of land
in Malaysia under the cultivation of oil palm and 82
million tons of biomass were produced. Statistics from
National Biomass Strategy Blueprints shows ahead
in 2020, and Malaysia’s palm oil industry is expected
to generate about 100 million tons of biomass. This
will give a challenge to the industry and researchers
to utilize the biomass and change it into value-added
products. According to [3], the normal use rate of EFB is
40-70 tons per hectare. Research on the decomposition
characteristics of EFB during the composting process
was carried out by many researchers until this recent
year [4-9]. The main constituents in EFB contain 45-
50% cellulose, 25-35% hemicellulose and 19-20%
lignin [10-12]. High lignin, hemicellulose and cellulose
content in EFB fibers causes it to be a difficult material
to degrade.

The use of technology creates EFB’s value-added
products that successfully produce products such as
ethanol, methane recovery, briquette products, heat
and energy combination plants, compost products,
medium-density fiberglass products and paper products
[13]. However, composting has been recognized by
agronomists in that using EFB as composting material
can reduce by 50-75% the total volume of EFB
generated from the extraction process of palm oil. EFB
composting materials are also suitable for horticulture
and landscaping. This study generally reflects a more
integrated and comprehensive solution to EFB and
POME management through composting. It also aims
to achieve the goal of zero-waste management, which
is being upgraded to be achieved by most industries
— especially the palm oil industry in Malaysia.
Success in developing new composting technologies is
crucial and has a significant impact on the country’s
agricultural sector in terms of increasing productivity
and farm acquisitions while at the same time saving
costs from importing chemical fertilizers. It is
believed that the rotary drum reactor type composting
technology can play an important role in different types
of organic waste management to stabilize the compost

Table 1. Raw waste component characteristics.

as rapidly as possible [14]. The use of this reactor is
one step that reduces the dumping of organic waste
at the palm oil mill. This is because the composting
process in the reactor is taking a faster time than the
windrow composting system. The organic waste can
be decomposed effectively in a rotary drum composter
within a composting period of 2 to 3 weeks [15].
Therefore, this study will focus on the rotary drum
reactor operation study to achieve an optimum level of
composting process, which the effect of active aeration
and different mixing ratio by using organic waste EFB
and POME. The present studies evaluate the dynamics
of composting in terms of C/N ratio (change of TOC
and TKN), moisture content and temperature.

Material and Methods

The main organic waste components used in this
study are palm oil mill effluent (POME) sludge and
palm empty fruit bunches (EFB). The empty fruit
bunches (EFB) used in this study comprise fresh palm
oil EFB. Fresh fruit bunches (EFB) used for compost
materials were obtained from the Sri Ulu Langat Palm
Oil Processing Factory in Dengkil, Selangor. The EFB
was shredded in the factory. The estimated length of
each shredded EFB is 3-13 cm. The moisture content of
EFB taken was about 24%, while POME sludge for this
study is gathered from conventional aerobic treatment
plant. Raw waste component characteristics are shown
in Table 1. The overall composting activity in this study
was carried out using a rotary drum reactor made from
stainless steel measuring 3 m long with a diameter of
0.6 m. The reactor works with the support of a 3-phase
motor system with a maximum 2 rotations per minute.
The reactor in this study operated 8 hours a day.
Rotation frequency for this study was limited to only
6 rotations per 1 hour of operating time.

Study Procedures

There are 3 different mixture with 4 runs studied
in this composting process as shown in Table 2. For
Mixture 1 at Run A and Run B, composting is done
by studying the effectiveness of activated aeration on
compost waste in the rotary drum reactor by using the
at the same rate of compost mixture ratio. For Run B,
minimum aeration rate has been applied to the rotary
drum reactor, ie., 300 m® air/volatile material/day.
The volume of air that needs to be supplied to

Parameter Empty Fruit Bunches (EFB) | Aerobic Palm Oil Mill Effluent (POME) Sludge | Recycle Compost
Moisture Content, % 244+5.8 9443.3 80+0.5
pH 6.7+0.2 7.5+£0.5 7.59+0.3
C/N 58.9 8.3 10.3
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Table 2. Mixing ratios of EFB, POME sludge and recycled compost on each mixture.

Mixture Run EFB (kg) POME Sludge (kg) | Recyle Compost (kg) Mixture ratio
A 10 1 5 10:1:5
Mixture 1
B 10 1 5 10:1:5
Mixture 2 C 5 0.5 2.5 5:0.5:2.5
Mixture 3 D 5 2.0 0.5 5:2:0.5

the reactor is 35.1 m3. The amount of air compressor
capacity to supply the air in this study is 122 L/min. The
composting process of Run B with activated aeration is
carried out for 20 days, then the air supply rate to be
supplied to the rotary drum reactor for 1 day is about
14 minutes. The air was supplied continuously for
14 minutes/day to the compost material in the reactor
throughout the composting process in Run B, whereas
for Mixed 2 Run C and Mixed 3 Run D, different
mixing ratios were used to obtain optimum percentage
moisture content and temperature. Recycle compost
being used in this study was obtained from the previous
old EFB and POME compost. EFB, POME sludges
and recycled compost are mixed manually according to
the daily mixing ratio at each run before the mixtures
are added to a rotary drum reactor. The purpose of
composting materials is to mix them manually before
adding them to a reactor in order to ensure the mixture
is well mixed and homogeneous before undergoing the
composting process.

The process of adding compost materials of each
mixture into a rotary drum reactor are done on a daily
basis according to the stated ratio. Overall, 150 kg of
EFB fiber (the result of a mixture of fresh EFB fiber
and recycling) and 30 kg of POME sludge have been
used for each mixture in this optimization phase. From
the observations on Mixture 1, Run A and Run B, the
compost product reached the outlet section on day 11
because the volume of the rotary drum is only able to
accommodate 150 kg of fiber material at any one time.
For Mixtures 2 and 3, the compost product resulted in
the outlet section on day 16. The compost output from
the outlet section was then be restored into the feeding
section until the composting process was completed.

Parameter Analysis Method

To produce stable and high-quality compost
results, some parameters affecting this process such as
temperature, C/N ratio and moisture content have been
monitored. In this study, the monitoring process was
carried out throughout the composting process until it
reached the maturation stage. Temperature readings are
monitored daily. Meanwhile, moisture content reading
was measured twice a week to maintain moisture in
composting materials, with the monitoring of the C/N
reading ratio taken every 3 days. According to [16], the
biological decomposition process is considered complete

and the mature compost is produced when the compost
temperature is stable and reaches ambient temperature.
Therefore, the composting process in this study is only
monitored until the day when the temperature has
begun to show a decline and is stable.

Results and Discussion

Effect of Active Aeration and Mixing Ratio
on Moisture Content

The optimum moisture content in the composting
process depends on the specific physicochemical
properties and biological features of the materials
being composted [17]. Moisture content affects
microbial activity, as well as the physical structure,
in the composting process, and thus has a central
influence on the biodegradation of organic materials
[18]. Previously reported optimum moisture contents
for composting range is between 50% to 70% [19-20].
Excessive moisture content invites various problems
such as anaerobic conditions in compost heap and loss
of nutrients and pathogens in the form of leachate.
Fig. 1 shows the percentage change in the moisture
content of Run A and Run B in Mixture 1 with the
effect of active aeration. In the early stage of the Run
A study, moisture content was low at 24.36%. But from
day 2, the percentage of moisture content increased
by 50.28%. Low initial moisture content is due to the
mixtures of organic compounds that are still in uniform
condition. In the early stages of the composting process,
the moisture content of the organic compound showed
a fluctuation trend, with a minimum value of 35% on
day 10. However, this value is seen to be more stable
when the composting process is over. The final value of
moisture content in Run A was 58.6%. Similar trends
are seen in Run B process composting. The initial value
of the Run B process is 32%. However, from the 3rd
day, the moisture content of the contents increased to
48.79%. The highest moisture content in Run B was
63.29% on day 11. However, this moisture content
returns to a decline and stabilizes with a final moisture
content of 58.66%. From the graph, it can also be seen
that the active aeration in Run B affects the stability of
moisture content in composting material throughout the
composting process. However, from the results obtained
in the composting process of Run A and Run B, it is
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Fig. 1. Profiles of composting moisture content on Run A and Run B without active aeration and with active aeration.

found that the final percentage of moisture content is
within the optimal range even at the start of the process,
when the content of the two mixtures is relatively low.
Meanwhile, Fig. 2 shows the percentage change in
the moisture content of Run C and Run D. On Run C,
the initial value of composting mixture was 59.22%,
and on day 4 the percentage of moisture content soared
to 74.92%. The trend of moisture content fluctuations is
seen after day 4, with the final value obtained on day
23 of 70%. The moisture content of Run C was high
compared to Run A and Run B. This high moisture
content may be due to a mixture of non-uniform
composting ingredients and the percentage of mixtures
in this run using a recycle compost of 2.5 kg per EFB
mixture. This affects the moisture content of compost
ingredients in Run C. According to [21], The initial
moisture level is dependent on the concentration of the
compost mixture and material. For the percentage of
moisture content of Run D, the initial value obtained
was 61.25%. After 4 days of composting process, the
value of moisture content showed a slight decrease to
53.3%. The moisture content of Run D is more uniform
in the range of moisture content of 59-63%. The value
of moisture content in Run D was seen to be more

80

uniform and less compared to Run C compost. This
was due to the mixed ratio of Run D being modified to
achieve the optimum value of the moisture content in
the composting process.

Effect of Active Aeration and Mixing Ratio
on C/N Ratio

Two of the most important nutrient parameters in the
composting process are carbon and nutrients. Carbon
nitrogen ratio during composting affects the process
and subsequently the resulting product. Previous studies
have shown that the optimum C/N ratio for composting
is between 20-25 [22-23] and 25-30 [24]. However,
C/N ratio of 10-15 is typically recognized as a value
representing the humic acid formation and improved
stability of a compost [25].

Fig. 3 shows the change pattern of C/N ratio on Run
A and Run B for Mixture 1, with active aeration effect
from the beginning of the composting process carried
out until the maturity phase. In the early stages of the
study on Phase 3, the total C/N ratio at Run A was
39.37 with a carbon value of C (53.25%) and nitrogen
(N) with a value of 1.35%. Final C/N ratio for Run

50

70 =3 z
60 "

40
30
20

Moisture Content (%)

10

0 5 10

15 20 25 30

Time (days)

—¥— Moisture Content Run C

—&— Moisture Content Run D

—— Optimum Moisture Content 50-60%

Fig. 2. Profiles of composting moisture content on Run C and Run D with different mixing ratios.
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A is 13.44 with value of C of 38.47% and N value of
2.86%. Meanwhile, the initial value of C/N on Run B
in the record with a value of 35.56 (52.01% of carbon)
decreased to 17.54 with a C value of 38.92% and N
value of 2.22%. The value of the C/N ratio at the early
stage of the study was high because the high carbon
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content of EFB fiber (in the form of lignin, cellulose
and hemicellulose) increased the value of C/N ratio
in compost [26]. From Fig. 3, the value of C/N ratio
decreases steadily on both runs. This patent specifies
C utilization by the microorganisms as it serves as
a primary energy source [27]. In terms of C/N ratio,
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Table 3. Univariate test analysis results for C/N ratio on Run A and Run B.

Parameter Sum of squares Degrees of freedom Mean square F-value p-value
Standard error of estimate 10.581 10.581 28.556 0.000
Standard error value 17.045 0.371

active aeration does not make much difference to the
composting process. However, higher temperature
resulted in lower C consumption, possibly due to
the destruction of certain species of microorganisms
which are involves in the composting process [28]. The
nitrogen (N) range of compost materials for both runs
is 1.35-2.86%. An increase in N content may be due
to the mineralization and active microbial cellulolytic
degradation of complicated molecules in which it
releases N and other ions into the compost [27]. The
final value of nitrogen in Run A much higher than final
N in Run B, in which the value of final for both runs are
2.86% and 2.22% respectively. This may be due of the
reaction time for Run A being much longer than Run
B (43 days for Run A and 20 days for Run B). [27] in
their study also stated that N content is greatly affected
by reaction time. Figs 4 and 5 show the change in the
value of total organic carbon (TOC) and total Kjedahl
nitrogen (TKN) in the composting process of Runs A
and B.

35

Table 3 shows the results of the univariate test for
C/N ratio data on Run A and Run B. From the results,
there is a significant difference in C/N ratio in both
runs, with p value of 0.000 (p<0.005) and F of 28.556.
The mean value obtained is 20.231 for Run A and
21.033 for Run B. Based on the mean value, it can be
observed that the ratio of C/N for composting through
the composting process on Run A (without active
aeration) and Run B (with active aeration) is within the
optimum range in the composting process of 20-25:1.

Besides, the initial C/N ratio of Run C was recorded
at a value of 32.26 while the carbon value obtained
was 54.24%. There is a trend fluctuation in the middle
of the process on Run C. However, the final C/N ratio
obtained on Run C is 13.06 with a carbon value of
38.54%. On Run C, the value of N obtained is within
the range of 1.68-3.47%. Fig. 6 shows the change of
C/N ratio throughout the composting process on Run
C and Run D. Throughout the Run C composting
process, there is a uniform reduction in carbon content
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percentages as shown in Fig. 7, thereby generating a low
C/N ratio on compost yield. However, nitrogen values
show a decrease in the specific observation day in this
study. The reduction of nitrogen content in composting
material is also associated with the loss of nitrogen
in the form of ammonia (NH,) to the environment
[29-30]. However, toward the end of the process,
nitrogen content was increased. This is because most
of the nitrification process takes place in the mesophilic
phase with a temperature between 20°C and 35°C [8].

On Run D, the initial C/N ratio was 30.43 with a
percentage of carbon (C) 52.49% and nitrogen (N)
1.725%. Referring to Fig. 6, the C/N ratio reduction
on Run D was seen to be more stable, but there was a
slight increase on days 20 and 23, when the C/N ratio
value was 22.05 and 22.17 respectively. The previous
C/N ratio value at day 17 was 17.27. Although the C/N
ratio increased, the value of the carbon percentage
still showed a reduction. Carbon values on day 20
and 23 were recorded at 46.48% and 44.11% (Fig. 8).
The increase in C / N values was observed due to the
fluctuation of nitrogen values on that day. This decline
is due to the process of rotation to the rotary drum
reactor that releases nitrogen through the ammonia
dissipation process [31]. However, the value of the C/N
ratio starts to show a decline on day 26, and then on the
last day of composting, i.e., on day 29 the final value
of C/N obtained is 14.51. The final carbon percentage
value was 36.08% and the final nitrogen value was
2.48%.

Table 4 shows a univariate test for Run C and Run
D. From the results obtained there is a significant
difference in C/N ratio to both Runs C and D with a
p value of 0.000 (p<0.005) obtained and F value of
24.755. The mean value of Run C is 18.71 while the
mean value of Run D is 19.58. Based on the mean value

obtained, the Mixture 2 (Run C) and Mixture 3 (Run
D) composting processes obtained a lower C/N ratio
than Mixture 1 (Run A and Run B).

The compost obtained at Run C and Run D was
more stable, with C/N ratio less than 20:1. However,
based on the mean value of the C/N ratio obtained for
all four runs, it can be concluded that all runs either by
active aeration or without active aeration are still good
and suitable for composting organic waste. However,
the highest temperature that can be achieved in Run B
is 45.2°C on day 6 of this composting. The temperature
starts to decline and remains within the range of 41°C to
45.2°C for 12 days. Starting from day 15, temperatures
begin to decline to below 40°C. In Run B, it is seen
that the composting temperature does not reach the
thermophilic temperature above 45°C.

Effect of Active Aeration and Mixing Ratio
on Temperature

Natural aeration or passive aeration occurs when
there is a natural blend and movement of air in the
compost pile. Natural aeration is cheap, easy and does
not require special equipment. Meanwhile, active
aeration involves the use of equipment such as air
compressors. Fig. 9 shows the change in temperature of
Run A until Run D in the composting process. The data
of temperature was taken daily after the composting
material was added into the rotary drum. At Run A, the
highest temperature reached was 55°C on the 10" day
of the composting process, after composting was added.
Temperatures within the range 40-55°C remain for
24 days on the Run A composting process. On day 35 the
temperature of the composting process began to show a
decrease to the range of 32.1°C to 38.1°C until the end
of the composting process. In the Run B experiment

Table 4. Univariate test analysis results for C/N ratio on Run A and Run B.

Parameter Sum of squares Degrees of freedom Mean square F-value p-value
Standard error of estimate 9.109 1 9.109 24.755 0.000
Standard error value 11.775 32 0.368
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Fig. 9. Temperature profile of composting from Run A to Run D.

(with active aeration), the initial temperature of the
compost material mixture was 33.8°C. As shown in Fig.
9, the temperature of the composting material begins
to show an increase in day 2. However, the highest
temperature that can be achieved in Run B is 45.2°C
on day 6 of this composting. The temperature starts to
decline and remains within the range of 41°C to 45.2°C
for 12 days. Starting from day 15, temperatures begin
to decline to below 40°C. In Run B, it is seen that the
composting temperature does not reach the thermophilic
temperature above 45°C. Excess heat removal can
be achieved through turning operations employed to
control the aeration of the composting materials. The
turning operation enhances the passive aeration of the
composting materials by increasing air penetration into
the pile [28]. By turning and active aeration in Run B,
we can see that it affected the temperature arising in
the composting process. For this study, passive aeration
with adequate turning process is enough to supply air in
the compost pile inside the drum reactor. [19] also stated
that the application of passive aeration on a larger scale
simultaneously permits the thermophilic temperature
to be maintained during the municipal solid waste
composting process and constrains microbial activity in
the reactor.

—A—Temperature Run B
—¥—Temperature Run D

Meanwhile, the initial temperature of Run
C composting material is 32°C. The increase in
temperature on Run C is seen evenly, i.e., from 32°C
(initial temperature) to 39.9°C on day 3. On day 4, the
temperature starts to reach the 40°C range. On Run C,
the compost temperature remains in the range 40°C
to 43°C (the highest temperature reached on day 11).
The final day of composting, the temperature began
to decline to 39.6°C. The compost temperature of
this mixture (Run C) is seen to not achieve optimum
temperature of 45°C. This may be due to a 5 kg mix
EFB:2.5 kg recycled compost:1 kg of POME sludge is
not an ideal mix for optimal development of microbes
in a compost heap. This phenomenon agreed with [32],
who found that composting temperature can also be
affected by feedstock mix ratio, as feedstock ratio may
relate to the initial moisture content. Fig. 10 shows the
relationship between temperature and moisture content
of the feedstock for all runs in this experimental
process. From the scattered graph, we can conclude that
higher moisture content recorded in Run 3 affected the
temperature rise in the composting process. The mixture
of Run A shows the highest temperature with ideal
moisture content in the range of 40-50%. Meanwhile,
low moisture content below 35% also is not favorable
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Fig. 10. Relationship between feedstock moisture content and temperature during composting process.
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in the composting process for achieving high
thermophilic temperature. Hence, the most ideal
moisture content for EFB and the POME sludge
composting process should be upholding around 50%.

Besides, the initial temperature of compost material
mixture on Run D (Mixture 3) was 25.5°C. The
observed temperature increased gradually in this run.
The temperature within the range 30°C lasts for 8 days
at the beginning of the composting process. Starting
from day 9, the temperature starts to increase to about
40°C until day 22. But on day 23, Run D composting
temperature increases to 53.3°C. Temperatures within
the range of 50°C to 53°C are seen to last for only
4 days. On the 27" day the temperature began to
decline again with a final temperature of 45.8°C after
composting material was added. The slower rise in
temperature of Run D at the beginning of composting
may be attributed to an insufficient supply of a carbon
source of the low C/N ratio suggested by [28].

From the three mixtures, the mesophilic phase
begins in the first 3-8 days of the composting process.
The abundance of organic substances at present has
encouraged the activity of microorganisms and thus
generates heat energy, which causes temperature
rise to occur. When temperatures rise above 45°C,
thermophilic microorganisms will dominate the
compost mass [33]. On the process of composting Run
C and Run D, thermophilic temperature can last only
7-9 days. Although the duration of the thermophilic
phase lasts for a short period, the period is enough to
destroy pathogens and parasites. According to [34], the
increase in temperature in the thermophilic phase for
3-4 days is enough to destroy pathogens and parasites
in compost. The decreasing temperature due to the
activity of thermophilic microorganisms had subsided,
and mesophilic microorganisms forwarded the
decomposition process by recolonizing the substrate [8].
Stable temperature at the end of the process indicates
that the decomposition rate of organic matter was
reduced [35].

Physical Properties of Compost Product

Compost has great potential as a land improvement
material for various uses. Composting on land in
agricultural or farmland will help improve humus
content, soil structure, nutrient content, water retention
ability and soil aeration requirements. Currently,
composting is not only limited to agricultural activities,
but also extends to land reclamation activities such as
quarries and landfills, erosion control, nurseries and so
on. The size distribution affects the use of compost in
an activity. Composting with uniform size distribution
gets its place in the nursery and landscape industries,
while composites with non-uniform sizes are more
commonly used in erosion control activities and as
cover layers at landfills. The distribution of the size is
usually closely related to the product texture that affects
soil productivity [22].

In this study, the size of the fiber has been
determined from the beginning of the composting
process until the composting process ends at cach
run. The average EFB fiber size distribution at the
beginning of the composting process on Run A and
Run B was 6.5 cm and 10.4 cm respectively, while
the fiber size distribution at the beginning of the
composting process for Run C and Run D was 10.4 cm
and 13.9 cm respectively. On all runs, changes in the
average distribution of fiber sizes were seen to decline
uniformly. The sizes of EFB fiber after composting on
Run A, Run B, Run C and Run D are 3.3 cm, 3.8 cm,
3.5 cm and 4.7 cm respectively.

Conclusions

Four experimental running processes were carried
out in this study. The moisture content in the four
runs is within the range of 58.6-70%. Final C/N
ratios for Runs A, B, C and D are 20.61, 17.54, 13.06
and 14.51 respectively. Based on the C/N final value
reading at each run, it can be concluded that the four
runs in Phase 3 achieve the optimum C/N ratio to be
used as ground material. In terms of the thermophilic
temperature rise and the composite mixtures of the
composite material to maintain the thermophilic
temperature, Run A shows the most favorable conditions
compared to Runs B, C and D. Run C produces the
highest moisture content because the mixed ratio used
is 5 kg EFB: 0.5 kg POME sludge: 2.5 kg recycled
compost. The use of high recycled compost on Run C
is seen as one of the contributing factors to the high
percentage of moisture content, which also affects
the temperature rise of the compost heap in the drum
reactor in Run C, with the highest temperature reached
being 43°C. Therefore, to get a good composting
process temperature, a mixture of organic matter plays
a very important role. It can be concluded that Run
A is the best mixture and condition without active
aeration because of success in achieving thermophilic
temperatures and maintaining thermophilic temperature
within 20 days. Maintaining thermophilic temperature
over a long period of time can help remove the
pathogens and parasites in the compost product as well
as it being safe to use.
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