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Abstract It was well recognized that many factors influenced the composting process and the resulting product.
Temperature was the most important ecological determinant within composing material. Temperature increase
was a function of starting points metabolic heat evolution and heat conservation with the achievement of
minimum temperature levels being essential to an effective composting process and contributing substantially to
the high rates of decomposition achieved during processing.

Few studies had been undertaken to understand the processes of microbes heat losses from the mass and
the ecological nature including microbial succession.

The temperature of a composting mass depended largely on airflow. The temperature between the center and
the surface of the composting mass varied greatly in static piles largely because of airflow. Turning of stacks or
forced aeration as in environmentally controlled composting could control temperature effectively. Termination
of such practices resulted in the temperature soon returning to the range of 70C to 80C .

The forced aerating influenced the temperatures at different positions so the temperature changes were
different. To know the difference was important to control the composting process improve the quality of the
composting product.

The study was carried out to investigate the temperature dynamic during the sewage sludge aerobic static
composting.

All experimented composting piles were placed in a building in 1.6 m X 1.0 m bays with cement floors and

walls. Aeration boards were laid on the bottom of the bays. The piles contained sewage sludge moisture content
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=83% ~85% Volatile Solid=49% ~58%  recycled compost and bulking agent with five proportions. A
bulking agent layer on the aeration boards dispersed air through the 1.0 m high mix layer. All piles were covered
with a 20-cm insulating layer of recycled compost. Each bay had an aerator to supply ambient air. Sensors were
inserted into the middle layer and upper layer of the piles geometrical centers to detect the temperatures and the
detected values were fed back to the computerized control system. In order to study the difference among the
different layers six sensors were inserted into the piles in the treatment II from the bottom to the top. A three-
stage control algorithm controlled the damper duty cycle of aerators. The control software logged temperatures
every 15 minutes and generated reports.

The temperature increasing and decreasing speed was slow less than 4.7C d and 2.9C d respectively
and the composting duration was long and the composting temperature was lower when the proportion of bulking
agent was lower. On the contrary when the proportion of bulking agent was high the temperature decreasing
was faster about 12~17.6'C d and the composting temperature was high enough to destroy the pathogenic
microorganisms. The duration in high temperature period related to the proportion of bulking agent the duration
was shorter when the latter was higher but long enough to destroy the pathogenic microorganisms when the
recycled compost was added.

The composting process suggested by earlier reports could be divided into three stages temperature
increasing stage high temperature stage and temperature decreasing stage. However our experiment indicated
that the composting process should be divided into four periods besides the three periods previously stated the
period from the low temperature to the 15°C should be noticed because it was important for the microorganisms to
proliferate and the composting process to start.

The temperature changing trends at the different places in the composting piles were different. The
temperature of the upper-layer was lower than that of the under-layer in the early stage and then the former was
higher with the development of composting process.

he temeprature of under-layer was higher at starting stage and it should be studied in future.

Key words sewage sludge composting temperature position effect
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2.1 Table 1 Date and treatments of composting
2 1999 - R i
Date Year-Month 1999-11 2001-03
I Treatments I 1 1 v v
4.7C d 46.3C
2.9C d 11 Mixing ratio
CTB 302211101203101
2.5d 17.6C d Sewage sludge
: . Y recycled compost
10.1C d bulking agent
GB7959-87 50~55C
5~7d
I =50 1.5d
50%
II 2d 58C 12C d 50C 6d
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