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Hydrogen Sulphide and Mercaptan

Removal
With the use of impregnated activated carbon the removal Flow chart of the Oxorbon® Processes
of hydrogen sulphide and mercaptans down to a level of < el ges
1ppm by volume can be achieved. L
Here, on the activated carbon impregnated with potassium Xo
iodide, e.g. Oxorbon® K20J or Oxorbon® K40J, hydrogen
sulfide and mercaptans are converted into elementary sulfur e
or the more adsorbable disulfides. This is generally done by .
metering in air by means of catalytic conversion.

Pl
Loadings of much more than 60 wt.% sulphur within the @ e

pore structure are possible.

Pipeline Gas

The optimum particle diameter depends on the operational

requirements and the filter design. The graphs show the Gas Temperature

pressure losses for different gas pressures depending on - preferable temperature: 10 - 70°C

the active carbon diameters 2 mm and 4 mm for our - < 10°C enlargement of the working layer
Oxorbon® K20J or Oxorbon® K40J. - lower loading by elementary sulphur

- >70°C formation of by-product
-> formation of SO, and H,SO,
-> corrosion in downstream parts of the plants
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Kl impregnated activated carbon

To accomplish the conversion of hydrogen sulphide to
elemental sulfur in our Oxorbon® K 20J or Oxorbon® K
40J , a 2-fold stoichiometric oxygen concentration in the gas
is required.

The precondition for a high loading of elemental sulphur is a
sufficient mixture. Heating of the gas is necessary when the
relative humidity is more than 60 — 70%.

The conversion of H,S and mercaptans into elemental
sulphur occurs inside the pore structure through catalytic
oxidation.

H,S+%0, vl S +H,0

2 CHy-CH,SH + % O, 28Ky, CH,-CH,-S-8-CH,-CH; + H,0

Oxygen demand

+ Optimal rate between H,S / O,
=> A factor of 1,7 times the stoichiometric value

« If the air flow interrupted irreversible damage to
the carbon bed occurs.

+ This damage cannot be reversed by the injection of more
air.

Characteristics Oxorbon® K20J / K40J

Extruded activated carbon based on coal
(potassium iodide impregnation)

Specifications:

Impregnation (wt. %) ca.3

Bulk density (kg/m®) 440 = 10%

Moisture content (wt. %) <8

(as packed)

Benzene adsorption (wt. %) in air at 20°C

plps* 0.9 > 55
0.1 > 45

Data Sheet Desorex® K 43 Na

Extruded activated carbon based on coal
(caustic soda impregnated)

Specifications:

Impregnation (wt.%) approx. 10
Bulk density (kg/m®) 580 £ 30
Moisture content (wt.%)

(as packed) <15
Diameter of particles (mm) 4

Product data before impregnation:

Total surface area (m?/g)

(BET-method) 1000
CTC-adsorption (wt.%) > 60

Typical specifications:
Total surface area (BET-method) (m2/g) 1.200

Diameter of particles (mm) 214
CTC adsorption (wt. %) 80
Comments:

The above data are based on international accepted test
methods like ASTM and methods of Donau Carbon.

*plps = relative saturation (concentration of saturation at
20°C, 320 g/m?)

NaOH impregnated activated carbon

The use of activated carbon impregnated with caustic soda
does not require an oxygen content of the gas.

The removal of H,S is a chemisorptive process which is
described by the following equation:

H,S +2NaOH — Na,S + 2 H,0

It easily can be seen that the caustic soda is used to
neutralise the acidic hydrogen sulphide. The adsorption
capacity is limited to the amount of NaOH which also reacts
with all other acidic components present in the treated gas.
Mercaptanes are converted into their sodium salts
according to following equation:

R-SH+NaOH — R-SNa + H,0

As for the use of Kl impregnated activated carbon, the
humidity of the gas should not exceed 70%rh.

Instead of NaOH impregnated types also other alkaline
impregnates can be used.
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Mercury Removal

A main point to consider in the production of natural gas is
the presence of mercury which readily forms amalgams by
destroying the protective oxide layer on metals. This can
cause extensive damage to equipment such as aluminium
heat exchanger.

Donau Carbon has developed a special impregnation
technique for its Desorex® activated carbon whereby the
sulphur is evenly distributed throughout the macro pores.
The technique minimizes the sulphur requirement.
Impregnation levels of between 5 and 15 weight % are
available depending on the special requirements of the
customer.

Characteristics Desorex® HGD Types

Extruded activated carbon based on coal
(sulphur impregnated)

Specifications:

Impregnation (wt. %) min. 10
Bulk density (kg/m?) 560 + 30
Moisture content (wt. %) <5

(as packed)

pH-value approx. 3
Diameter of particles (mm) 2,4
Granulation (mm) 20-4.0

Typical specifications:
Total surface area (BET-method) (m2/g) 1.000

lodine adsorption (mg/g) 950
CTC adsorption (wt. %) > 60
Comments:

The above data are based on international accepted
Test methods like ASTM and methods of Donau
Carbon.

Copies are available upon request.

Analytic
-Continuous measurement
-> Atomic Absorption Spectrometry (AAS)
-> Concentrations within the range of about > 1 ug/m3
-> Vaporous mercury compounds have been reduced to
metallic form in a prior phase

-Discontinuous measurement

-> IS0 6978: Natural Gas — Determination of mercury

- Method A (up to 0.5 ug Hg/m?)
Wet chemical pulping, measuring with AAS

- Method B (1 — 1000 ng Hg/m?)
Accumulation at Ag and Au, measuring with AAS

-> Today's measuring instruments are able to measure
both

Mercury can be removed from gas flows in areas of high
concentration using one of several different washing
processes. For fine purification, however, adsorptive
processes employing special adsorbent are generally
preferred.

In the majority of cases mercury exists in metallic form; but
can also be present combined with other elements such as
chlorine.

Concentration of saturation in mg/m?

1000 |—

Mercury concentration (mg/m?* aﬂ)
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Temperature (°C)

Hg HgCl, Hg,Cl,
20°C 13 1.1 0.0001
30°C 30 3.2 0.002
50°C 130 25 0.05
Operating Conditions

- velocity: 0.05-0.4 m/sec.
- Relative humidity: < 70%
- Residence time: > 6 sec.

Gas Temperature

- preferable temperature: 10 - 80°C

- <10°C extension of the working layer
-> lower mercury loading

- > 80°C added by-product formation
-> sulphur lost

SO,-Concentration
- <20 mg/Nm?
-> at higher concentration formation of sulphuric acid



Pressure drop in A p (mbar)

General Infomation

Laboratory /

application technology consulting

In our own laboratories we prove and evaluate new and
used activated carbons utilizing our own analytical
methods as well as National and International Test
Procedures.

Our technical applications are based on decades-long
experience in the field of natural gas desulphurization
and mercury removal.

As operators and plant constructors we have developed
computer programs which are invaluable in the design
and construction of plants and in conducting plant
lifetime analyses.

Pressure Drop of 2 mm Cylindrical Activated Carbon

dry air (20%C; 1 bar) approx. values for 1 m layer, dense packing
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Pressure Drop of 4 mm Cylindrical Activated Carbon
dry air (207; 1 bar) approx. values for 1 m layer, dense packing
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Donau Carbon world-wide

@ Stammhaus / Headquarters
@ Donau Carbon-Gesellschaften / Donau Carbon Subsidiaries
® Konzerngesellschaften / Group Companies

@ Vertretungen / Representative offices, Agents & Distributors

Donau Carbon GmbH
GwinnerstraB3e 27-33

60388 Frankfurt/Germany

Tel.: + 49 (0) 69 40 11-6 50

Fax: + 49 (0) 69 40 11-6 59
www.donau-carbon.com

e-mail: office@donau-carbon.com

Donau Carbon US LLC

551 N. US Highway 41

Dunnellon, FL 34432

Tel.: + 1-352-465-5959

Fax: + 1-352-465-0679
www.donau-carbon-us.com

e-mail: admin.us@donau-carbon.com

Donau Carbon Philippines Corp.

Zone 1

Sitio Tagbak

Bo. Cogon, El Salvador City

Misamis Oriental, Mindanao

Philippines

e-mail: officephilippines@donau-carbon.com

Donau Carbon Pischelsdorf

3435 Zwentendorf/Austria

Tel.: +43(0) 2277 2510-2 79

Fax: +43(0) 22 77 2510-3 26
www.donau-chemie.com

e-mail: donaucarbon@donau-chemie.com

Americas:
Argentina
Brasil

Chile
Columbia
Ecuador
Mexico
Peru
Venezuela

Australia:
Queensland

Europe:
Belgium
Denmark
Finland
France
Greece

Italy
Luxembourg
Netherlands
Norway
Portugal
Russia
Spain
Sweden
Switzerland
Ukraine
United Kingdom

Middle East: Asia:
Iran China
Israel India
Saudi Arabia Indonesia
United Arab Emirates Malaysia
Pakistan
Africa: Singapore
Egypt South Korea
Ghana Thailand
Simbabwe Vietnam
South Africa
Tanzania

Represented by Group Company
Donauchem in:

Austria

Czech Republic

Hungary

Poland

Romania

Serbia

Slovakia
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