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Accunulated Temperatureasan Indicator to Predict the Stabilizing

Process in Sewage Sludge Cam posting
CHEN TongBin, HUANG Qi-Fei, GAO Ding, HUANG Ze-Chun, ZHENG YuQi, L |
Yan-Xia (L aboratory o Envirormental Renediation, Institute o Geographic Sciences and N atural Resources Re-
search, ChineseA cadeny o Sciences, B eijing 100101, China). Acta Ecologica Sinica, 2002, 22(6): 911 915
Abstract: A ccunulated temperature is an mportant index of the required heat condition during the grow th
of plant The accumulated value of daily temperature during the grow ing period is relatively steady. L ike
the grow ing process of plant, the heat condition is also mportant for the composting process The two
am s of composting process, eliminating pathogen and stabilizing organic matter, all relates to the heat
condition It is necessary to keep the composting process during the moderate tenperature for a period of
time to complete the stabilizing process

The gecies and activity of microorganisn sare very mportant to the stabilizing process T he chemical
reaction increasesone timemorew hen the temperature increases 10  during the range inw hich is suitable
formicroorganisn sgrow th The high-tenperature-short-period reaction and the low -temperature-long-pe-
riod reaction achieve the approximately stabilizing effect So the detem inate temperature and the duration
during the temperature are all required for the stabilizing process

The study w as carried out to investigate the accumulated temperature during the stabilizing process

A Il expermented composting pilesw ere placed in a building in wo 1.6n x 1.0mn baysw ith cement
floorsandwalls A eration boardsw ere laid on the bottom of the bays The piles contained sav age sludge
(moisture= 83% 85%, volatile :lid= 49% 58%,CAN =5 16,pH= 6.5 8.5), recycled compost and
bulking agentw ith six proportions A bulking agent layer on the aeration boards digersed air through the
1.0m highmix layer. A ll pileswere coveredw ith a 20 an insulating layer of recycled compost Each bay
had a aerator to supply air. Sensorswere inserted into the geometrical centers of piles to detect the pile
tamperatures, and the detected valuesw ere fed back to the computerized control system. A three-stage
control algorithm controlled the danper duty cycle of aerators The control softw are logged temperatures
every 15 minutes and generated reports W hen the composting processw as during the temperature-de-
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creasing period, the compostingmaturity w as detected every day. W hen the compost process had complet-
ed, the composting tmew as logged and the index of accumulated tenperaturew as calculated

The result indicated that a complete composting processw as composed of four periods temperature
slow ly increasing period, temperature fast increasing period, high tanperature period and temperature de-
creasing period The tamperature developing trends of different treatments, aswell as the durations of
composting processes, w ere not complete smilar. The composting duration w as short w hen the compost-
ing temperaturew as higher; on the other hand, the composting duration w as long w hen the composting
tanperaturew as lower. The required heat conditions of different treatmentsw ere smilar w hen the stabi-
lizing process nearly finished

The indicator of accumulated temperature required for the stabilizing processw ere calculated using
10 , 15 and 20 asthe biology zeros, regectively. The statisticsof the variancew ere snaller w hen
using 15 as the biology zero, 0 itwas appropriate to use the value as the biology zero and its index of
accunulated temperaturew as about 10000 - h

The factors influencing accumulated temperature included the properties of composting materials,
composting technics, the biology zero of microorganisn and the environrment conditions

The index ocould be used to define the heat condition required during the composting process and pro-
vide the science basis to mprove the composting technics The index could also be used to define thematu-
rity of compost and predict the composting process

The concept of accumulated temperature in phenology w as introduced to composting science to quanti-
tatively analyze the heat condition during the stabilizing process and w hich included the tamperature inten-
sity and the duration It was verified that the accumulated tenperature could be used to predict the stabi-
lizing process of sawvage sludge composting The result should be tested in composting of other organic
w astes
Key words accumnulated tenperature sav age sludge, composting
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Table 1 Dateand treatments of the camposting
M ixing ratio ( - )
Treat- ( CTB ) Date
ments (Sewage sludge  recycled
compost __ CTB bulking agent) (YearM onth)

I 211 1999-11

I 101 2000-03

111 3 1 2 2000-05

\Y 1 01 2000-09

\% 1 01 2001-03

VI 1 0 1.5 2001-03
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Table 2 Theavailable accumulated tenperature of canposting
( - h (%)
— Available accunulated temperature . V ariety
I Il 11l v v VI Mean Variance  pefficient
T 12565 12241 12132 11251 11407 12752 12058 608 50
T 10948 10496 10552 10186 9515 10914 10435 532 51
T2 9332 8751 8972 9121 7744 9202 8853 579 65
,Ti0 T1s T2o , Tis , 15 )
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