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Sampling and physicochemical analysis: Temperature
was measured at core of the reactor on day: 0, 1, 5,10, 13,
19,20, 25, 29, 34, 40, 45, 49, 55, 60, 70 and 90. Sampling was
done by taking 40 g of compost at four different locations
(0, 0.3, 0.6 and 0.9 m from bottom of the bin). The mixture
was manually homogenised Wet density was estimated
by fillmg 500 mL beaker with material (Schulze, 1962).
The pH was determimed by adding 5 g sample to 50 mL
distilled water, mixed with magnetic stirrer for 20 min, let
stand for 24 h and then filtered. The supernatant was
tested using pH meter (HI 931401, Microprocessor, pH
meter, Harma Instrument Ltd.). For moisture content, the
mixture was oven-dried at 103°C for 24 h. Oven-dried
sample were finely ground and screened to <0.5 mm to
represent the whole sample homogenously. The Crgamc
Matter (OM) was determined as volatile solid Ash
content was determined by bwning dried sample at
550°C for 4h (APHA, 1985). Total Orgamic Carbon (TOC)
was determined by the following formula (Liac et al,
1994):

Organic matter (%)
1.8

_ Volatile solid (%)

- 1.8

_ 100 ash (%)

- 18

TOC (%) =

Orgamc matter loss were determine using formula as
given by Paredes et al. (2000):

OM loss (%) =100 — 100  (A/B)

Where:
A =% Imtial ash content x (100 — % Final ash content)
B =% Final ash content x (100 — % Initial ash content)

Total Nitrogen (TN) was determined using the
Kjeldahl method (Rowell, 1994) with C to N ratio
determined as TOC/TN. After HCI digestion, P
was  determined  volumetrically as  ammonium
phosphomolybdate and K determmed using the
cobaltnitrite method. Water holding capacity and pore
size were determined using the Keen-Rackzoowski Box
method (Tswaran, 1980).

C. citratus growth in potted media: Growth studies were
conducted to determine the suitable mixture of sandy soil
to compost for growing C. citratus. Pseudostems of
C.citratus were bought from market and submerged in tap
water. After 3 days, C.citratus plants that had leaves
approximately 0.5 cm long and roots approximately 0.5 cm

long were transferred to 2 L plastic pots. Pots were filled
with 0:100, 15:85, 25:75, 75:25 or 100:0 sandy soil (bought
from hardware shop). POMS (by volume). Plants were
placed on the cement floor. Every 2 days, plants were
watered using tap water. No additional nutrient added to
tap water. After 2 months, shoots were harvested and
welghted.

RESULTS AND DISCUSSION

Physical characteristics of raw materials: The
parameters of raw POMS and sawdust are given in
Table 1. Addition of sawdust changed several parameters
of POMS (Table 2).

Addition of sawdust reduced wet bulk density
and moisture content sigmficantly thus favouring
composting, Moisture content of more than 70% can
cause leaching in the composting process (Tiquia et al.,
1996). C/N of 12 can cause volatilization of toxic free
ammonia and thus may reduce microbial populations in

closed reactor systems (Shin and JTeong, 1996).

Physicochemical evolution and organic matter loss:
Temperature is the main mdicator for a composting
process (Nogueira et al., 1999). Maximum temperature for
about 40°C (Fig. la). According to
Anonymous (1996), the optimum temperature range 1s
32-60°C. After achieving maximum temperature (at day 15),
the temperature in reactor decreased sharply. Secondary
peaks in temperatures were possibly due to mesophilic
organisms recommencing activity. Distinet troughs in the
temperature may also be due to the excessive presence of
ammonia and phenols, which inhibit bacterial growth and
activity. Once most of the ammoma and phenols
are released to the air, the bacterial population can

reactor was

Table 1: Physicochemical analyses of raw POMS and sawdust

Parameters POMS Sawdust
Moisture content. (%6) 85.0 10
Wet bulk density (kg m—) 1100.0 100
pH 84 58
Organic matter (% dry weight) 60.0 100
Total Organic Carbon (TOC) (% dry weight) 33.0 55
Total Nitrogen (TN) (%% dry weight) 3.6 0.1
C/N 9.0 550
Phosphorus (as P,05) (%% dry weight) 0.9 0.001
Potassium (as K;O) (% dry weight) 2.1 ND

ND: Noat Determined

Table 2: Physicochemical characteristic for initial feed of POMS-sawdust

composting
Parameters Value Reasonable range for composting
Wet density (kgm™  400.0 500-600 (Goldstein, 2002)

Moisture content (%) 58.0 40-65 Rynk et al., 1992)

pH 7.5 5.5-9.0 (Rynk et al., 1992)
C/N 25.0 20-41 (Rynk et al., 1992)
Porosity (%6) 73.0 =30%% (Biddlestone and Gray, 1988)
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Fig. 1: Evolution of (a) temperature and (b) pH in composting of POMS-sawdust
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Fig. 2: Evolution of (a) C/N and (b) organic matter loss in composting of POMS-sawdust

resume growth, thus causing minor peaks in temperature
(Liao et al.,, 1994). To achieve temperatures up to 50°C,
more biodegradable carbon sources such as sucrose or
green wastes need to be added to the compost mass
(Qiao and Ho, 1997).

pH is relevant because microbial activity depends on
pH and pH is an important parameter that can control
nitrogen losses from ammonia volatilization (Qiao and Ho,
1997). In POMS-sawdust composting, the pH value
decreased from 7.5 to 5.8 (Fig. 1b).

The mitial C/N rato of 25 decreased over the
composting period to about 19.5, which i3 considered
mature (Fig. 2a) (Jimenez and Garcia, 1989). Organic matter
mineralistion and loss of CO, and H,O cause decrease in
C/N ratio (de Bertoldi et al., 1983). Morisaki et al. (1989)
stated that nitrogen content also increased as sawdust
retained the ammonia. Final compost with C/N ratio about
19.5 can accept as matured.

During composting, organic matter is found to be lost
in all compost mass. The composting of most substrates
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The possible explanation for these phenomena is
improvement of density (about 1500 kg m ™) and water
heolding capacity (about 15%) of the media (Fig. 3b).
Addition of substrate like sand and peat can decrease the
phytotoxicity of compost (Keeling et al., 1994). After that,
the weight of yield and root of C. citratus starts to
decrease due to lack of nutrients

CONCLUSIONS

From this study, it can be concluded that composting
of POMS with sawdust can be accomplished i a natural
aerated reactor. Highest maximum temperature achieved
was 40°C and to increase the temperature bed, more
biodegradable substrate needed to added. The pH value
decreased throughout the process with the final pH
compost of 5.7. Highest maximum organic losses were
about 50% with fimal C/N ratio compost of 19. Final
compost also showed some fertilizing value but needed to
be adjusted to obtamn an ideal substrate. Addition of 70%
sandy soil caused highest yield and root development for
C. citratus. Composting of POMS with sawdust shows
potential as an alternative treatment to dispose and
recycle these waste components.
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