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ADVANTAGES

� Better performance, in terms of organic matter removal and methane production.

� Better process stability than that shown by the mesophilic control reactor.

� Highest methane production has been achieved at total HRT of 10 days, and it

has been 50% higher than those obtained in the mesophilic control digester.

� The mesophilic stage located after the thermophilic one, favors the organic

matter stabilization and improves the properties of the digested sludge, in terms of

dewaterability and final acidity.

� Lower hidraulic retention time (15d) than a simple mesophilic stage (around 20d)

which implies lower volume requirement.

� Capability for absorbing shock loadings better, as compared to single-stage

nesophilic or thermophilic digestion.

� Versatility. Process can operate in either of two modes, thermophilic-mesophilic or

mesophilic-thermophilic

� Volatile suspended solids (VSS) destruction efficiencies of TPAD process are on the

order of 15 to 25 percent greater than single –stage mesophilic digestion. Values

around 55% destruction may be achieved.

� Foaming is also reduced

� Better Destruction of odorous compounds and improved stability of the digestion

operation

� This process is also reported to be capable of meeting Class A sludge

requirements (WEF, 1998)

� Lower investment as well as cost operation than other alternatives such as

thermohidrolisis obtaining the same results.
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INTRODUCTION

Anaerobic digestion is one of the most widely used processes for the

stabilization of wastewater treatment plant sludge. The mesophilic temperature

regime (35-37ºC) has long been adopted for anaerobic digestion. However, it

has been reported that the removal efficiency of organic matter, methane

production as well as the inactivation of pathogens of the thermophilic

digestion (50-60ºC) at low retention times, are higher than the mesophilic

digestion. Despite this, the use of thermophilic anaerobic digestion has been

limited as a result of some disadvantages, such as poor supernatant quality,

poor sludge dewaterability and lower process stability related to chronically

high propionate concentrations.

PROCESS DESCRIPTION

The Temperature-Phased Anaerobic Digestion (TPAD) combining thermophilic

and mesophilic processes into one, brings together the advantages of both

systems. The success of TPAD technology lies in the good performance of the

organic matter removal and the high digestion rate, methane yield and

process stability as well as the improvement of the effluent dewaterability.

APPLICATION

• When increasing the sludge flow rate is required in existing plants, but there is

no space to build new digesters, then, existing installations can be adapted

to work like a TPAD process.

• Construction of new plants where there is space limitation

• Suitable for municipal wastewater as well as industrial ones.

Table 1. Operational and control parameters of the TPAD systems and mesophilic control
digesters at all the hydraulic retention times assayed. ORL: Organic load rate; COD: Chemical
oxygen demand; VS: volatile solid.

Figure 2. Comparison on specific methane production (blue bars) and volatile solid removal 
(green dots) between TPAD and control systems at all the hydraulic retention times assayed.
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HRT (days) 35 35 30 30 25 25 15 15 10 10

OLR (kgCOD m-3d-1) 1.04 0.94 1.19 1.16 1.47 1.47 2.43 2.39 3.31 3.4

OLR (kgVS m-3d-1) 0.45 0.51 0.55 0.56 0.69 0.69 1.14 1.17 1.55 2.06

Biogas (m3 mR
-3d-1) 0.29 0.2 0.31 0.18 0.34 0.2 0.51 0.4 0.72 0.36

CH4 (m
3 mR

-3d-1) 0.2 0.14 0.22 0.12 0.24 0.14 0.35 0.29 0.5 0.25

CH4 (m3 t-1VS) 443 274 404 227 346 206 310 266 326 127

CH4 (m3 t-1sludge) 7.1 5.15 6.79 3.83 5.95 3.68 5.51 4.47 5.97 2.68

CH4 (%) 70 68 70 68 70 72 70 73 71 71

CODremoved (%) 73 61 70 64 67 62 64 58 62 46

VSremoved (%) 72 64 70 71 68 65 62 57 60 46

TPAD application allows to increase methane production in comparison with the

conventional anaerobic digestion (AD) at mesophilic conditions, working at the same

ORL (Table 1). Equally, it is possible to increase the OLR of a TPAD system vs a

conventional (AD), by reducing the HRT or the size of the reactor.

Figure 1. Squematic diagram of a TPAD system vs a mesophilic control system (MC). T:
Thermophilic reactor; M: Mesophilic reactor: HRT: Hydraulic retention time


