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Thermal Hydrolysis and Polanco Process 
1. What is the Polanco Process? 

It is the continuous thermal hydrolysis 

technology patented by teCH4+ and 

developed from the research of 

Fernando Fernández-Polanco at the 

University of Valladolid since 1979. It 

operates in a steady regime and 

incorporates in-line steam injection 

and a double flash or steam explosion 

to optimize anaerobic digestion. 

2. Who invented the Polanco Process? 

Fernando Fernández-Polanco, 

emeritus professor of Chemical 

Engineering at the University of 

Valladolid, whose research in 

anaerobic digestion and thermal 

hydrolysis since 1979 is the 

technological basis of teCH4+, a 

company established in 2014 to 

develop and commercialize the 

technology. 

3. How is it different from other 

thermal hydrolysis systems? 

The main technical differentiators of 

the Polanco Process are: continuous 

and stationary operation (no batch), 

double flash or steam explosion, in-

line steam injection and evacuation of 

the non-condensables under pressure. 

These four elements combined result 

in greater operational robustness and 

lower specific energy consumption. 

 

4. What results does it guarantee? 

An increase of up to 35% in biogas 

production, a reduction of up to 50% in 

volume of biosolids, biosolids 

hygienisation and enables to double 

the organic load to existing digesters 

without new investment in digestion.  

5. Where is it installed? 

Commercial references include the 

Copero WWTP in Seville (first 

industrial plant since 2020), the Ranilla 

WWTP in Seville, the Pinedo WWTP in 

Valencia and the FBS WWTP in 

Morocco, as well as pilot plants in 

Valdemingómez (FORSU) and Guijuelo 

(slaughterhouse waste). 

6. Can I request a feasibility study? 

teCH4+ carries out techno-economic 

feasibility studies including material 

balances, performance estimation and 

return on investment (ROI) based on 

the operational data provided by the 

client. The report is delivered within 

less than 2 weeks of receipt of data.  

7. What is continuous thermal 

hydrolysis in sludge treatment? 

A thermal pretreatment that subjects 

the sludge to high pressures and 

temperatures to solubilize organic 

matter and improve biodegradability 

in anaerobic digestion, increasing 

biogas production, reducing biosolids 

volume and hygienising. 
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8. What is In-line Steam Injection? 

It is the proprietary technology that 

allows live steam to be condensed, 

preheating the sludge, in equipment 

installed directly in the pipeline, 

reducing maintenance costs and 

improving the energy efficiency. 

9. Why does thermal hydrolysis 

improve biogas yields? 

Because thermal hydrolysis solubilizes 

particulate organic matter before 

entering the digester, overcoming the 

limiting stage of the process and 

generating a more biodegradable 

sludge. 

10.  What are non-condensables and 

why to manage them pressurised? 

They are Volatile Organic Compounds 

(VOCs), gases generated during the 

thermal process that, due to their 

inability to condense, must be 

evacuated from the system. When 

extracted from a degasifier that 

operates pressurised, they are 

evacuated directly, without the need 

for additional mechanical equipment. 

11.  Is it possible to install thermal 

hydrolysis in an existing WWTP? 

Yes. It can be implemented in different 

configurations to optimize its 

integration within the WWTP and 

allows to increase treatment capacity 

without replacing the existing 

anaerobic digestion infrastructure. 

12.  What differentiates the Polanco 

Process from other thermal 

hydrolysis systems on the market? 

Its continuous (not batch) and steady-

state operation, the double flash 

mechanism, the in-line steam injection 

and the pressurized non-condensables 

are the technical aspects that 

distinguish the process. 

13.  How many stages does the Polanco 

Process have? 

The Polanco Process has four stages 

that operate continuously: feeding 

and homogenization, degassing of 

non-condensables, thermal hydrolysis 

in the reactor and flash or steam 

explosion. The process vapours are 

used to preheat and maximize energy 

recovery. 

14.  What are the sludge feed 

requirements? 

The sludge must be pre-dewatered to 

a concentration of between 14 and 

16%DS. Before entering the mixing 

tank, it is preheated with the 

recovered low-pressure steam, 

optimizing the overall energy balance. 

15.  What is the degasifier? 

The degasifier, which operates at 0.5-

1.5 barg, aims to evacuate the non-

condensable gases generated during 

the thermal process. Otherwise, these 

gases would accumulate and reduce 

hydrolysis efficiency. 
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16.  What is flash or steam explosion? 

It is a sudden pressure drop of  

superheated sludge, which generates 

a two-phase stream: the steam, 

recovered for preheating, and the 

hydrolysed liquid. The Polanco Process 

applies a double flash mechanism: the 

first, prior to the reactor, generates 

the medium-pressure steam; the 

second, prior to the atmospheric flash 

tank (0.1-0.4 barg), recovers the low-

pressure steam. 

17.  What are the conditions of the 

hydrolysed sludge? 

The hydrolysed sludge leaves the 

Polanco Process at 102-106ºC and with 

a concentration of 12-14%DS. After a 

subsequent cooling and dilution stage, 

it is fed to the anaerobic digestion at 

35-40°C and a concentration of 8-

10%DS. 

18.  How does the Polanco Process 

recover energy between stages? 

By means of a cascade recovery 

system: the low-pressure steam 

generated in the second flash preheats 

the sludge at the inlet; the medium-

pressure steam produced in the first 

flash preheats the sludge before the 

degasifier. This reduces the process-

specific energy consumption to less 

than 0.15 kg steam/kg sludge. 

 

19.  How is the Polanco Process 

different from batch thermal 

hydrolysis technologies? 

The Polanco Process operates 

continuously and in a steady state, 

using a single hydrolysis reactor 

compared to the multiple reactors 

required in batch technologies. This 

translates into less equipment 

investment, lower footprint and more 

stable operation. 

20.  Why is in-line steam injection a key 

differential of the Polanco Process? 

Because it allows to condense 100% of 

the process vapours generated by the 

double flash, reducing specific energy 

consumption. In addition, since it is 

carried out in external and accessible 

injectors, maintenance costs are 

reduced. 

21.  What are the advantages of 

pressurized non-condensable 

gases? 

It allows the direct evacuation of non-

condensables from the degasifier, 

without the need for additional 

mechanical equipment. This simplifies 

the design and reduces both the initial 

investment and the operating costs. 
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22.  Why does the Polanco Process 

minimize the recalcitrant 

compounds formation? 

Because it enables operation in 

optimised conditions, avoiding 

excessive temperatures that favour 

secondary Maillard reactions. This 

improves the conversion to biogas and 

reduces the risk of inhibition in 

anaerobic digestion or side stream. 
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Anaerobic digestion
23.  What is anaerobic digestion? 

It is an environmental technology 

used to treat WWTP sludge and 

other organic wastes and in which 

bacteria and archaea, through a 

biological process in the absence of 

oxygen, transform organic matter 

into biogas and stabilized biosolid. 

24.  Why does conventional anaerobic 

digestion have a limited yield? 

Because the hydrolysis or 

solubilization stage of particulate 

organic matter limits the kinetics of 

the process, reducing the rate of 

conversion to biogas and forcing it 

to operate with large volumes of 

digestion. 

 

 

25.  What is advanced anaerobic 

digestion? 

It is an anaerobic digestion that 

incorporates a thermal hydrolysis 

pre-treatment to solubilize the 

organic matter before the digester, 

thus overcomes the limitation 

imposed by the conventional 

enzymatic hydrolysis. 

26.  Where can the Polanco Process be 

applied in advanced anaerobic 

digestion? 

The continuous thermal hydrolysis 

of teCH4+, with proven 

performance in commercial plants, 

acts as a pre-treatment that 

converts conventional anaerobic 

digestion into advanced and can be 

integrated into new or existing 

plants, both in municipal WWTPs 

and in biogas plants that manage 

other organic wastes.
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Advanced Anaerobic Digestion Configurations  
 

27.  What is the most common 

configuration? 

The pre-treatment of sludge before 

anaerobic digestion. Since it minimises 

the digestion volume and associated 

CAPEX, it is especially attractive for 

greenfield plants. 

28.  Which configuration offers the 

best overall energy balance? 

Inter-treatment, where thermal 

hydrolysis is located between pre- and 

post-digestion. It hydrolyses pre-

digested sludge and maximizes energy 

recovery as biogas. 

29.  Which configuration is most 

suitable when the existing 

digestion is oversized? 

Inter-treatment is the preferred 

option in case of digestion 

overcapacity, since no additional 

investment is required, and energy 

OPEX can be minimised. 

30.  When does post-treatment make 

sense? 

When the main project objective is 

biosolid volume reduction. It 

minimises biosolid management cost, 

since the main benefit of this is a 

significant dewatering improvement.  

31. What scenarios favour WAS-only 

thermal hydrolysis? 

When looking for a compact and 

energy-efficient thermal system 

where hygienisation is not a 

regulatory requirement. By treating 

only biological sludge, the size of the 

installation and its energy demand is 

reduced, but a pathogen-free biosolid 

is not achieved. 

32.  Is there an optimum thermal 

hydrolysis configuration? 

No. The best configuration depends on 

the CAPEX/OPEX balance, energy and 

biosolids management costs, and 

regulatory requirements. This optimal 

scheme must therefore be identified 

on a case-by-case basis through 

technical and economic feasibility 

analysis. 

 

 

 

 

 

 


