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General Structural Data

National Water CompanyOwner

272,000,000  SAR
888,457 SAR

Total Project Cost
Desulfurization Unit Cost

21/03/2021Operation Date

70,000 m3/dayCapacity 

Saudi Arabia, Eastern Sector, AL KhobarLocation



General Structural Data



Desulfurization Design Concept

• Biological Filter (Polypropylene plastics ) (-10 up to 64 mbar pressure).

• Remove the hydrogen sulfide in the biogas to values below 200 ppm.

• Reduced carbon dioxide.

• Reduced water content of biogas.

• Volume of the unit ≈ 18.5 m³.

• Designed by PASSAVANT and Arteria. (Constricted by Aziz company).

Design Criteria



Desulfurization Design Concept



Processing

3100 m3

P=320 KW/h: H=325 KW/h

In Digester Tanks: Sludge need 21 days and suitable temperature between 
36-38°C with stirring to ensure homogeneity in order for gas compressors to 
pump the Biogas.

Desulfurization Unit is to get rid of hydrogen sulfide gas so that it doses not 
exceed 200 ppm to preserve generator mechanical parts. 

Gas Holder made of polyester coated with plastic consists of two layers, an 
inner layer in which gas is stored, and an outer layer to keep it filled with air 
to protect the inner layer from any leakage. There are also sensors between 
the two layers to ensure worker safety .

The Biogas power generator units provide 30% of the station total electricity 
consumption and also produce thermal energy to maintain the sludge 
temperature inside the digesters.

Boilers and heat exchangers, they operate using diesel or Biogas to heat 
water in a closed cycle and transfer thermal energy from water to sludge. If 
generator work, the resulting thermal energy is used to heat water instead 
of boilers.



Processing

Volume flow 440-100 Bm³/h

Inlet gas pressure 0.04 bar

Dust content < 5 mg/m³

Temperature  25-40 °C

Loss pressure 2-9 mbar

Desulfurization volume flow characteristic



Biogas to be purified contents

Methane 55-80 ppm

Hydrogen Sulfite 3000 – 4500 mg/m³

Ammonia NHз 10 – 30 ppm

Carbon dioxide 35 -40 Vol%

Oxygen 0-1 Vol-% 



Processing



Concept of Oxidation levels of the 
hydrogen sulfide conversion

1. Direct oxidation of hydrogen sulfide to sulfate.

H₂S + 2 O₂              ---------------→  H₂SO₄                (Eq. 1)

2. Oxidation of the sulfate with elemental sulfur as intermediate

2 H₂S + O₂              ---------------→  2S + 2 H₂O        (Eq. 2)
2 S + 2 H₂O + 3 O₂ ---------------→   2 H₂SO₄            (Eq. 3)

Processing

Biochemical operating principle of the 
degradation of hydrogen sulfide 
with micro-organisms



Elimination Conditions of sulfur components by the sulfur-oxidizing 
micro-organisms:

- Availability of oxygen.
- Existence of an oxidizable source of sulfur (e.g. Hydrogen sulfide or organically bound sulfur).
- Availability of ammonia as a nitrogen source.
- Availability of carbon dioxide (CO₂) for sulfur oxidizers. or hydrocarbons (mercaptans etc.) as 
carbon source.
- Availability of phosphor, nitrogen, trace elements.
- Minimum PH value: 1.



1.) Separately dissolve the nutrient salts in water. No distilled water necessary! 
2.) Fill up the ready-made saline solution in the growth tank with the corresponding 
amount of water.
3.) Add the corresponding amount of sulfur.
4.) Inoculate with the MO-suspension at a ratio of 1:20 to the nutrient solution.
5.) Set the ventilation in a way that allows the liquid in the tank to mix well.
6.) Check the propagation visually and by measuring the pH value.
7.) Duration of the cultivation phase: 18-20 days.
8.) If it becomes apparent that the biological trickle-bed reactor cannot be ventilated 
for a longer period of time (> 1 week), about 250-300 l of microorganism suspension 
must to be removed from the tank.

Thiobacillus

Sulfolbus

Processing   A. Initial Operation



Processing    B. Ideal Operation

2.5<O₂<3.5

200<H₂S<300
1.45<PH<1.6



Processing    B. Ideal Operation

Required Quantity of Fertilizer

1 dosing pump delivers app. 200 ml per minute → both 400 ml/min

1.) Calculation of the respective amount of H₂S
Volume flow biogas at the inlet [m³/h] x H₂S concentration [mg/m³] = H₂S quantity [kg/h]
Density of H₂S approx. 1.5 kg/m³ →  1 ppm ≠ 1.5 mg/m³

Example:
100 m³/h x 500 ppm  →  100x500x1.5/1,000,000 = 0.075 kg H₂S/h



2.)For 1 kg H₂S/h approx. 1.7 kg/d of fertilizers are required.

Example:

0.075 kg H₂S/h →about 0.075 kg/d or 0.075 l/d supply of concentrated 
fertilizer or 0.15 l/d diluted 1:1 with water are required

→ Density of fertilizer calculated with 1,000 kg/m³
→ Delivery rate per pump about 200 ml/min → 400 ml/min (2 pumps)

Processing    B. Ideal Operation

Required Quantity of Fertilizer



Processing    B. Ideal Operation

Required Quantity of Fertilizer



Sigent DryLoc™ PH and ORP electrode

SAFETY INSTRUCTIONS

1. Depressurize and vent system prior to installation or removal.
2. Confirm chemical compatibility before use.
3. Do not exceed maximum temperature/pressure specifications ( 0-95 C) / 6.89 bar.
4. Wear safety goggles or face shield during installation/service.
5. Do not alter product construction.
6. When using chemicals or solvents care should be taken and appropriate eye, face, 
hand, body, and/or respiratory protection should be used.

Sigent DryLoc™ PH Meter





The  magnetic switches

• Accommodated in a housing( PP ~ 65X50X35 mm), which can be fastened to a 
pipe by means of a tube clamp which is attached to the housing. 

• The housing contains a connection terminal and a microswitch; a magnet is 
fixed to the lever of the latter.

• When the magnetic switch is installed and the magnet on the microswitch 
lever is activated by a magnet moving up and down in the tube, this changes 
the position of the microswitch lever and an electrical circuit is created.

• The magnetic switches have so-called bistable characteristics; i.e. they remain 
in the switching status caused by the influence of the passing magnet and 
only switch over when the magnet passes by in the opposite direction.



• Desulfurization reduces sulfur dioxide (SO₂) released to atmosphere during 
combustion process, since Hydrogen Sulfide is a highly toxic and corrosively acting 
gas which is transformed to sulfur dioxide during its use.

• Bacteria use carbon dioxide as a carbon source, so carbon dioxide emission into the 
atmosphere reduced by approximately ; 5%.

• Water content of the raw biogas is also reduced to about 30-40 °C by the cooling 
down procedure during the passage through the column.

• Odor problems will be reduced, in which are common in biogas plants, since H2S has 
one of the lowest odor thresholds known, making the human nose very sensitive 
even to trace concentrations.



THANK 

YOU!
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