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Abstract:The project concludes several years of 
investigation and one year of plant evaluations for sludge 
treatment using autothermalthermophilic aerobic digestion 
(ATAD).A three- facility, full- scale pilot program was 
undertaken at three small wastewater treatment plants in 
British Columbia, Canada. Process efeectiveness was 
shown by demonstration of pasteurization,stabilization, and 
odour acceptability. Control parameters were accessed by 
use of oxidation reduction potential(ORP), 
temperature,PH,air flow rates, and energy use. 
Dewaterability was also studied. The studies concluded 
that the ATAD process was suitable for use in small 
communities. The information presented is taken from the 
final project report and is supplemeted with design 
suggestions for use when considering the ATAD process.    
Keywords: Aerobic; Digestion; Pathogens; Sludge 
treatment; Thermophilic. 

1. INTRODUCTION 
For this paper, ATAD design recommendations have 
been developed from demonstration studies several 
years of plant operation and assessment. These 
assessments have provided a design approach for 
those who may be considering the ATAD process for 
biosolids treatment. The pilot work and operating 
systems have provided information for 
recommendation on design. From this, we have 
determined that selection and design for the ATAD  
should consider the following: Process selection and 
appropriatenesss; e.g., what are the design criteria for 
the ATAD e.g. and what are the special 
considerations for equipment selection. Physical 
plant design; e.g. what are the process constraints, 
complexity and minimum systems and how do they 
compare with alternative systems. Process design; 
e.g. can one use conventional design criteria from 
anaerobic or aerobic digesters and what are the 
paramount considerations that must be included in 
any design. Selection and design of ATAD are that 
penalities will be paid for over-design and that 
crieteria used for aerobic or digester design are not 
necessarily appropriate for ATAD. 
1.1Process Selection and Appropriateness 

The ATAD process the name ATAD is a North 
American abbreviation for autothermalthermophilic 
aerobic digestion, and was likely derived form work 
by Jewell (1978). Although the acronym gives an 
indication of the process function, it is not accurate. 
Firstly, the process is not completely autothermal and 
requires a heat component from mechanical mixing 
energy. This is not uniue since all chemical and 
biochemical processes requires some form of mixing 
energy to assist reactions. The mixing energy 
supplies less than 30 % of the heat. Secondaly, 
although the process operates at thermophilic 
temperatures (above 55̊C ), the first of one or more 
reactors may not. The first allows the temperature to 
come up to where a second reactor, in series, can 
operate consistently above 55°C. 

1.2 Operation 

Operations are simplest on continuous or 
semicontinous feed and becomes more complex with 
full or semi batch processes. Conversely, operator 
attention may be greater for continuous and semi 
batch feeding in contrast to a simple once in 8 day 
batch feeding. The latter system is likely reserved for 
very small plants where added sludge storage 
volumes do not present the same impacts on plant 
operations such as odour control and solids handling. 
Where pasteurization is an objective, when one tank 
only is used, a full batch process is used. 
Semicontinous or continuous treatment requires 
multiple reactors to approach a plug flow and achieve 
pasteurization (Schafer 1994). With either full batch 
or partial batch processes, operation requires timed 
transfers, controlled feeding and a greater operator 
attentiveness, and level control to allow flexibility in 
continuous to semi-continous discharge to the first 
reactor. A semi-batch process is subsequently 
available to the subsequent reactors. Illustrates a true 
batch process using two alternating reactors. The 
three figures illustrate sequences for transfer and 
normal digestion operations.. 
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1.3Study Area 
 
Tiruchirappalli ( formerly Trichinopoly in English) 
also called Tiruchi or Trichy, is a city in the Indian 
state of Tamil Nadu and the administrative 
headquarters of Tiruchirappalli District. It is the 
fourth largest municipal corporation and the fourth 
largest urban agglomeration in the state. Located 322 
kilometers (200 mi ) south of Chennai amd 379 
kilometers (235mi) north of kanyakumari, 
Tiruchirappalli sites almost at the geographic center 
of the state. The sewage treatment plant (STP) 
located in the National Institute of Technology, 
Tiruchirappalli is a public engineering institution 
near the city of Tiruchirappalli in Tamil Nadu, india. 
Founded in 1964, it is one of the oldest institutions of 
the National institutes of Technology system. The 
archaeologically important town of Uraiyur, capital 
of the Early cholas, is now a suburb of tiruchirappalli. 
The city played a critical role in the Carnatic wars 
(1746- 1763) between the British and the French East 
India companies. The city is an important educational 
center in the state of Tamil Nadu, and houses 
nationally reconized institutions such as the Anna 
University, Indian Institute of Management (IIMT), 
Indian Institute of Information Technology (IIIT) 
National Institute of Technology (NITT) and 
Bharathidasan University. The presence of a large 
number of energy equipment manufacturing units in 
and around the city has earned it the title of “ Energy 
equipment and fabrication capital of India”. 
 
 
1.4Objective of the study 
 
 To promote composition aerobic process and 

attached film growth by accumulation. 
 To characterization of organic sludge in final. 
 To measure the thermophilic condition.  
 To evaluate the sludge parameters. 

 
1.5 ATAD 
ATAD stands for Auto thermal Thermophilic 
Aerobic Digestion. Wastewater treatment employs a 
variety of processes to reduce the environmental and 
health impacts of effluent. Treatment is an 
environmental necessity but itself very energy – 
intensive, and this energy use is one of the principle 
costs and environmental impacts of the treatment. 
Wastewater impurities include a wide range of 
inorganic and organic chemical species and 
microorganisms. A filtered, concentrated sludge is 
produced at initial stages of treatment. One process 
that is used to achieve these treatment goals is 
autothermalthermophilic aerobic digestion (ATAD). 

ATAD makes use of bacterial growth within the 
sludge both to reduce organic chemical content and 
to kill pathohgenicbacteria.Aeration of the sludge 
promotes the growth of aerobic bacteria, which feed 
on and reduce the organic substrates available in the 
sludge. This metabolic acitivity generates heat and 
raises the temperature of the sludge. 
2. LITERATURE REVIEW 
 
Bruus et al., 1993). Rasmussen et al. The digestion 
process plays an important role in the solids handling 
system of a wastewater treatment process. Waste 
sludge is digested for destruction of organic matter 
and reduction of pathogens. Digestion may occur 
either in the presence or obsence of molecular 
oxygen. Historically, a majority of the work on 
digestion focused on process performance and 
volatile solids reduction, and not on the change in 
flocs and the impact this has on sludge dewatering 
properties. The objective of the study was to examine 
the digestion process from the perspective of floc 
structure, biopolymer and cation release from the 
floc, and the resulting impact on sludge dewatering 
properities. 

(Metcalf and Eddy, 1991). Both aerobic and 
anaerobic digestions were studied using activated 
sludge from two different sources. The primary data 
wsa obtained at a temperature of 20°C. While this 
temperature is lower than that normally used for 
anaerobic digestion, it allowed for direct comparisons 
to be made between aerobic and anaerobic digestions 
from a mechanistic perspective. However, anaerobic 
anaerobic storage at 20°C has been studied 
extensively. Activated sludge is often stored prior to 
dewatering in full scale systems (Bruus et al., 1993). 
Rasmussen et al. (1994) also researched the 
implications of dewaterability, and the physical / 
chemical changes of anaerobically stored sludge in a 
nutrient removal plant. Overview of the anaerobic 
and aerobic digestion process. The breakdown of 
extracellular material (biopolymer) originating from 
biological and lytic activity of cells can be considered 
one of the predominate functions in digestion. This 
extracellular material can be generally uantified as 
higher molecular weight compounds (Mw > 10,000) 
produced by microorganisms under various 
environmental conditions ( Morgan, 1990). The 
anaerobic digestion process can be divided into three 
main categories. The first step, hydrolysis, converts 
large molecules into smaller units including 
converting particulate organic matter into dissolved 
organic matter. Dissloved organic matter is the 
broken down into volatile fatty acids, a process 
commonly reffered to as acido genesis. The final 
step, methogenesis, converts intermediate acid 
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compounds (primarily acidic acid and hydrogen ) into 
methane and carbon dioxide. Methano genesis is the 
rate limiting step in aerobic digestion due to the slow 
growth rates of methanogens most digest failures are 
due to methanogenic upset (Metcalf and Eddy, 1991). 
Aerobic digestion is another alternative method for 
the stabilization of waste sludge. Waste activated 
sludge, primary and waste activated sludge, trickling 
filter secondary sludge, are commonly treated by 
applications for aerobic digestion (Reynolds and 
Richards, 1996). Most of the microorganisms 
involved in aerobic digestion are facultative with the 
exception of nitrifies, which are obligate aerobes. 
Nitrification is frequently occurring process in 
aerobic digestion (Reynolds and Richards, 1996). As 
available substrates are depleted, microorganisms 
respire endogenously, whereby cells consume 
protoplasm and other internal parts to maintain cell 
function. The end products consist of carbon dioxide, 
ammonia, and water (Metcalf and Eddy, 1991 ). 
Advantages of aerobic digestion are fewer problems, 
lower capital costs, less laboratory control and daily 
maintenance, and much lower biological oxygen 
demand present in the supernatant. Disadvantages are 
high energy requirements due to mixing and aeration 
no useable byproduct generated, and lower solids 
content. Therefore, the volume of sludge bed watered 
in aerobic digestion is larger (Renolds and Richards, 
5 1996) . Characterization of activated and digested 
sludge material. There is much debate as to the 
quantity and type of extracellular polynmers 
associated with activated sludge flocs.   

Nielsen et al. (1996) found a decrease in the protein 
biopolymer fraction over a six day anaerobic storage 
time and a minor reduction in the carbohydrate 
content. However specific enzymatic activities were 
not measured, nor were correlations made to 
specified watering properties. Nielsen et al.’s (1996) 
data shoe that some protein degradation does occur; 
high-performance size exclusion chromatography 
indicated that observed changes in biopolymer 
content were due to degradation of existing 
compounds and not to the production of new EPS 
compounds. 

 
Sarada and Joseph (1993) performed aninteresting 
study using batch and semi continuous processes to 
evaluate enzymatic activities of tomato processing 
waste. Glycosidase  and neutral protease activites 
were measured. The optimum pH for glycosidase 
acitivity was between 4.4 and 5.2; the protease did 
not show any pH optimum. In the batch process, 
glycosidase activity remained fairly constant at very 
low levels and it starts to peak toward to the end of 

the process (70-80 days). However, in the authors’ 
study the Ph of the batch reactors fell from 6.8 to 4.0. 
Thus glycosidase activity comparison should be 
misconstrued if Ph differences existed between 
studies 

Comte et al (1997) says that, studied the effect of 
hydrodynamic operating conditions (column 
diameter, gas sparger, initial weight of particles 
introduced into the reactor) of an inverse gas-liquid-
solid turbulent bed and proposed model to predict the 
values of specific gas velocity. 

Sivasubramanian&velan (2004) says that, velocity 
and predicted correlations for minimum liquid 
fluidization velocity for Newtonian and non 
Newtonian fluids. 

Beneyal&Tanyolac (1998) says that, used 
differential ATAD reactor to evaluate external mass 
transfer. The ATAD was operated under fixed 
hydrodynamic conditions to study the effects of 
biofilm thickness and density on mass transfer. The 
mass transfer coefficient was calculated with the 
analytical solution of effectiveness factor using 
density dependent effective diffuse coefficient. The 
results revealed that tha mass transfer coefficient 
increased with biofilm thickness at decreasing 
biofilm density values due to increasing porosity and 
roughness of the biofilm surface. 

Farhana Tisa, Abdul Aziz Abdul Raman, and 
MohdAshri Wan Daud says that, ATAD is widely 
applied in many industries for various applications 
recently. It has been found promising to use 
considered as an improvement over the traditional 
water treatment methods. 

3. METHODOLOGY 

In this project works to be considered as sample 
collection due to the design and fabrication of reactor 
and then go to collection and characterization of 
effluent and then finally discussed for analysis of 
result. Materials used in substrate, roto meter,  
manometer, high blow aerator. 

4. EXPERIMENTAL SETUP 

The experimental sets up consist of a Rotameter, 
manometer, compressor and fluidized bed. Where 
experiment has been carried out to describe the 
characteristics of bed height during fludization. This 
process is inside the cylindrical columns or tube of 
dia 100mm. 

5.DESIGN OF ATAD 
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Design Criteria 

ATAD reactor design will be follow. 

A Stainless steel cylinder is used. 

It is a completely mixed batch reactor. 

             Height = 26 cm 

             Diameter = 23cm 

             Radius = 23/2 = 11.75 cm 

              Volume = πr^2h =  22/7 x 11.75^2 x 26 

                                      = 11,270 cm^3 

 

 

6.RESULTS AND DISCUSSIONS 

The ATAD process is a biological system which 
converts soluble organics to lower energy forms 
through anaerobic, fermentative and aerobic 
processes. Mixing energy and the organic catabolism 
result in a release of heat, which, if conserved, will 
result in operation at thermophilic temperatures to 
allow cost savings, and to meet stabilization and 
pasteurization objectives. Plant requirements include 
methods to control feed concentration between 3 to 7 
percent total solids, and feed rates. The  latter 
indicates reactor size and number presently, ATAD 
facilities utilize feed options, which include complete 
batch to semi continuous, to a partial batch to 
continuous flow coefficients. Chemical oxygen 
demand, volatile solids and total solids 
concentrations are useful parameters for determining 
system performance and system design constraints. 
Sufficient mixing energy must be added to sustain the 
biological reactions and supplement head addition. 
Oxygen addition by aeration is directly propotional to 
the desired COD destruction, and oxygen transfer 
efficiencies of over 70 percent are used. Off gas 
qquantity is small since the enclosed headspace on 
the reactor is relatively small; however, off gas 
quality can be odorous. Tests result have 
conclusively shown salmonella sp. and fecal 
coliforms to be destroyed in the high temperature 
reactors. Re- contamination is, however, a potential 
hazard and good plant housekeeping as well as rigid 
operational protocols are needed to ensure that 
limited opportunities for regrowth are available. The 
ATAD facility may be a new facility designed and 
constructed using full service proprietary system, or 
it may be selected to meet specific project needs as 

either a new facility or for reuse (retrofit) of existing 
structures to reduce construction cost. 

 The organic matters are removed 
from the sludge. 

 The water was reused for 
agriculture purposes 

Initial Test 

                                 
Constitution 

 
Concentration 
mg/l 

Mlss           350 
Mlvss           400 
    COD           500 
    BOD           200 
    Total solids           300 
    SCOD           500 

Final Test 

                                 
Constitution 

 
Concentration 
mg/l 

Mlss           300 
Mlvss           280 
    COD           350 
    BOD           150 
    Total solids           220 
    SCOD           600 

 

7.CONCLUSION 

A successful project involves integration of 
various fields. The demand for fertilizer, we need 
to look widely ways to improve water 
management, the reactor is designed perfectly to 
meet the future expansion. This project consists of 
the complete components of ATAD. Cost 
effectiveness and technical applicability are two 
important key factors for selecting effective low 
cost material for the removal of harmfull 
parameters in sewage sludge. 

 MLSS 
 MLVSS 
 COD 
 BOD 
 Total solids 
 SCOD 

The following parameters to be calculated in the 
ATAD reactor and finally SCOD value have been 
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increased. Hence the treated sludge used in 
agriculture purposes. 
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