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1. Introduction
The landfills are a major source of
methane emissions and there are different
regulations in place worldwide that specify
that Landfill Gas (LFG) must be collected
and treated before released in the
atmosphere. On the other hand, LFG can
be a significant source of energy due to its
high methane content, therefore the
interest in LFG is increasing and landfill
owners are looking at robust, cost efficient
and environmental friendly gas treatment
solutions.
The following chapters will give an
overview of the THIOPAQ® technology
applied in LFG.
2. Technology description
Over the past 25 years THIOPAQ®
desulfurization technology has been
developed by Paques together with
universities in the Netherlands, and the
first installation was operational in good
conditions already in 1993. Since then, the
applicability of THIOPAQ ® has been
proven in diverse areas such as anaerobic
wastewater treatment biogas landfill gas,
oil & gas, syngas.

3. Case 1 EBI
EBI Energie is a Canadian company that
specializes in optimizing the upgrading
and use of biogas. At its facility in Saint
Thomas, Quebec, it processes 4000-7000
scfm LFG for use in a cogeneration plant
and for injection in the gas pipeline.
The raw gas composition is quite complex
and contains besides 1200-1500 ppm H2S,
significant amounts of VOCs and oxygen.
EBI started to valorize the biogas back in
2003 when a different technology for
desulfurization was used. Soon it was
realized that the high operational costs
were minimizing the profits and even
creating losses in some cases. In 2015 the
decision was made to replace the existing
technology based on granular iron oxide
adsorbent with a THIOPAQ® that came in
operation in 2016. After getting familiar
with the process, EBI managed to keep the
process up and running and take
advantage of its performance.
Table 1. Data – the EBI case
Gas flow [Nm3/h]

6000-12000

Typical gas
composition

55-58% CH4
35-40% CO2
0.12-0.15% H2S

Average treated gas 25-75 ppm H2S
quality
no addition of N2 or
O2
Chemical
consumption
Figure 1 Thiopaq process scheme

10-30 mL
Nutrimix/kgS
0.5 kg100%NaOH/
kgS

The clean gas is used 60% in a cogeneration unit with a capacity of 10MW and
the rest 40% is upgraded via a membrane
technology and sent to grid.
4. Case 2 ECOFOR
Ecofor Ambiental collects about 5,500
tons of waste at the Municipal Sanitary
Landfill West of Caucaia (ASMOC). Since
August 2017, the gas produced from these
landfills has been captured and treated by
Fortaleza Natural Gas (GNR Fortaleza), a
partnership between Ecometano and the
Marquise Group, through Ecofor. Up to
150,000 cubic meters of biomethane per
day (6,250 Nm³/h) are processed. The
plant is the second largest in Brazil,
adapting to the National Policy on Solid
Waste, approved in 2010.
The Ceará Gas Company is responsible for
the distribution of the biogas, which
already has Cerbras as its first customer.

Table 3. Data – the SMINK case
Gas flow [Nm3/h]

200-300

Typical gas
composition

50-60% CH4
30-40% CO2
0.14-0.22% H2S

Average treated gas 5-30 ppm H2S
quality
no addition of N2 or
O2
Chemical
consumption

10-30 mL
Nutrimix/kgS
0.5 -1
kg100%NaOH/ kgS

6. Results

Table 2. Data – the ECOFOR case
Gas flow [Nm3/h]

6,000-10,000

Typical gas
composition

55-58% CH4
35-40% CO2
0.10-0.15% H2S

Figur 2. Chemical consumption at EBI

Average treated gas 25-100 ppm H2S
quality
no addition of N2 or
O2
Chemical
consumption

10-30 mL
Nutrimix/kgS
0.5 -0.7
kg100%NaOH/ kgS

5. Case 3 SMINK
Installed over 10 years ago, the
installation keeps performing to the
design expected performance making use
of the treated gas in an engine of 0.5MW
.

Figur 3. EBI Plant performance

Figure 7. ECOFOR performance

Figure 4. EBI bioreactor sample. Biosulfur
has a hydrophilic behaviour

Figure 8. ECOFOR chemical consumption

Figure 5. EBI Absorber column

Figure 9. Sulfur load at ECOFOR

Figure 6. Sulfur cake at EBI

Figure 10. ECOFOR installation

Figure 11. ECOFOR bioreactor sample

Figure 12. Smink THIOPAQ® unit
7. Conclusions
The THIOPAQ® technology can be applied
to a wide range of sulfur loads, from 20 kg
Sulfur/day up to 12,000 kgS/day (biggest
reference in biogas located in South
Korea, also on a landfill). It has been
proved so far that the operation costs and
robustness are much better for large
applications such as EBI and ECOFOR
(~500 kgS/day) having a low chemical
consumption and a high availability with
minimum downtimes.
THIOPAQ® can provide a high H2S removal
efficiency on constant basis offering no
dilution with oxygen or nitrogen. It can be
ideal in combination with different biogas
upgrade methods such as membrane units
where the gas pre-treatment is critical in
order to maximize the lifetime of the
membrane or high pressure absorption
which work better with a low H2S in the

influent gas in order to maximize the
selectivity for CO2 removal and also to
avoid further off gas treatment for sulfur
recovery. It is important to be aware that
when biogas is upgraded, its characteristics are similar to the natural gas pipeline
quality with very low H2S <4ppm.
In case the biogas is used in an engine, the
raw biogas can burn because it has a
heating value of 5,340 cal/m3 but
corrosion will occur in case of high H2S
(>150ppm) and then frequent maintenance is required.
The waste generated by the THIOPAQ®
applications is minimum compared with
other desulfurization technologies, the
only outlet is the produced elemental
Sulfur that can be thickened, as in EBI
example up to 65% dry solids or can be
discharged to the leachate treatment or
diverted back to the landfills. Once
thickened, the sulfur can be further used
as agricultural fertilizer. It has been found
to be an excellent fertilizer and fungicide
stimulating higher productions and better
control of the crops.
Successful operation of the THIOPAQ®
operation depends on a proper understanding of the process fundamentals and
once this is achieved, THIOPAQ® can
become a powerful alternative to other
conventional desulfurization processes.
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