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KLiKHt� KHDWLQi� YDnwHV�� DQf� wnWLoDWH� DQf� rtRzLoDn� DQDn\VHV�� yHtH� LfHQWL¿Hf� >�@�� 7KH� RrHtDWLRQDn� tLVm� LQfLeHV� yHtH�
discovered based on the composition of the ash. Additionally, the complete combustibility index and the combustion 
kinetic index were computed [6].
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Introduction
In addition to having a high organic content, sewage sludge also 

includes microorganisms, heavy metals, and organic pollutants [7]. 
It is one of the main waste products produced during the municipal 
wastewater treatment process [8]. �is presents operational challenges 
because of its size, quantity, high moisture content, and o�ensive odour 
[9]. �ere are numerous ways to dispose of it at the moment [10]. �e 
most popular methods are, among others: incineration, agricultural 
application,  Land reclamation and land�lling [11]. Despite making 
up just 13% of the total volume of wastewater, Poland produced 1,000 
tonnes of dry mass sewage sludge in 2019 [12]. However, more over 
6,000 tonnes had already accumulated in the vicinity of the wastewater 
treatment facilities, which is more than twice as little as in the year 
2000 [13]. Despite the issues they have caused, wastewater sludge 
circular economy [14]. �e neutralisation of sludge and the removal 
of water are major issues for sewage treatment facilities [15]. �e 
use of conditioning is one strategy for addressing these issues. �is 
makes dewatering possible and e�ective. It can be done by applying 
di�erent mineral additions or by employing chemical or physical 
operations including washing, freezing, and thermal conditioning. As 
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particle size, surface charge, micromorphology, and the quantity and 
make-up of extracellular polymeric compounds. �e latter creates a 
layer of microbial aggregates on the surface; as a result, they engage in 
interactions with water molecules and a�ect the hydrophobic and 
hydrophilic characteristics of �ocs.  Sewage sludge's structure may 
change as a result of hydrothermal treatment. Dewaterability may be 
improved by removing hydrophilic functional groups from organic 
components. �e HTC of wet sewage sludge is based on complicated 
processes that take place in an aqueous environment at high pressures 
and temperatures. It transforms sludge into a more uniform and 
energising state. �e primary variables in this process relate to 
temperatures. Ruksathamcharoen has described employing particular 
pressure levels to speed up feedstock deterioration. Usually, a built-in 
stirrer is employed to ensure that the reactions will occur similarly 
across the volume of the reactor. the use of increased pressure and 
temperature  guarantees that aromatization, polymeric condensation, 
dehydration, hydrolysis, and decarboxylation all take place. �ese 
responses interact with one another rather than occurring 
independently. �ere have been several studies of the hydrothermal 
carbonization process and experiments to forecast the characteristics 
of the end products. �ree states of matter are used to make items using 
the HTC method. �e majority of the gas product, which comprises a 
few percent of the input mass, is CO2. �e initial moisture content 
a�ects the ratio of the liquid and solid product. drops as a result of the 
release of water and carbon along with the leaching of certain substances 
into the �uid  As a result, the H/C and O/C molar ratios decrease, 
yielding values that are more similar to those of coal. �e characteristics 
of this process basically set it apart from biological methane or alcohol 
fermentation methods, which heavily rely on the activity of 
microorganisms. Due of the sewage sludge's high water content, HTC 
technology appears to be a Suitable pretreatment technique. �e main 
bene�t of HTC is its lower energy usage as opposed to the more 
expensive pre-drying of sewage sludge in a traditional incineration 
facility. Additionally, the water that was removed from the sludge can 
be put back into Hydrochar generated in HTC systems can be utilised 
for further thermal conversion to create energy by gasi�cation or direct 
combustion. Despite several studies on sewage sludge hydrothermal 
carbonization, fresh research has been done on the combustion of 
Hydrochars made from sewage sludge. �e hydrochar may also be 
utilised as fertiliser. �e research is concerned with the HTC of dry SS 
and is centred on the co-carbonization of sewage sludge with 
agricultural waste. Recently, a new pattern has emerged that suggests 
adding various chemicals with sewage sludge can improve the 
hydrothermal process' bene�cial outcomes. Many researches 
concentrate on the Hydrochars received fuel qualities.` has to do with 
the HTC of dried SS. Recently, a new pattern has emerged that suggests 
adding various chemicals with sewage sludge can improve the 
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A hydraulic pressure is used for �ltering testing. Were on the job. To 
get the lowest moisture content in the �rst one, the traditional three-
step �ltering method was applied. �e second was a one-step �ltration 
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