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Abstract
Hydrodesulfurization (HDS) may be a chemical change chemical change by that sulfur (S) is far from gas and from refined 
crude merchandise like gasoline, jet fuel, kerosene, diesel oil and fuel oils within the style of sulfide or pollutant. This method 
is employed to upgrade the octane number of the resolvent streams. Fuels obtained through hydrodesulfurization scale back 
pollutant emissions in automotive vehicles, aircraft, trains, ships, gas or oil burning power plants, residential and industrial 
furnaces and alternative sorts of fuel combustion. Sulfur reborn to oxides causes major corrosion issues. The first organosulfur 
compounds in crude may cause corrosion of engines. Sulphur removal from resolvent is additionally vital in a very works because 
it will poison, or render ineffective, the metallic element catalysts, like atomic number 78 and atomic number 75, utilized in the 
chemical change reforming units necessary to upgrade the resolvent hydrocarbon ratings, even in terribly minute concentrations. 
Hydrogenation may be a category of chemical reactions that end in the addition of atomic number 1. Hydrogenolysis may be a 
style of chemical process leading to the cacophonic of a C – X bond (C is carbon and X is sulfur, chemical element or oxygen). 
This leads to the formation of C – H and H - X bonds.
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Introduction
Hydrodesulfurization (HDS) may be a method for lowering the 
sulfur content of crude and similar merchandise by chemical 
change chemical process, with the sulfur compounds being 
reborn to sulfide. Hydrodesulfurization became more and more 
vital following the passing, in several countries, of latest rules 
relating to sulfur levels in oil merchandise so as to chop down 
pollutant (SO2) emissions. As a result, oil refineries sometimes 
have associate degree HDS unit [1]. In addition to sulfur inflicting 
engine corrosion, sulfur in oil conjointly reduces the effectiveness 
of the catalysts accustomed convert crude feedstock into alternative 
merchandise. Sulfur in petrol conjointly affects chemical change 
converters in cars. It solely needs terribly low levels to provide 
this impact, that is thought as “poisoning” the catalyst. In apply, 
most HDS units in crude refineries use catalysts supported cobalt-
modified Mo disulfide along with smaller amounts of alternative 
metals. apart from these catalysts, nickel and metal also are used, 
looking on the character of the feed [2].

The works HDS feedstocks (naphtha, kerosene, fuel and heavier 
oils) contain a good vary of organic sulfur compounds, as well 
as thiols, thiophenes, organic sulfides and disulfides, and plenty 
of others. Once the HDS method is employed to desulfurize 
works resolvent, it’s necessary to get rid of the overall sulfur 
right down to the elements per million ranges or lower so as to 
forestall poisoning the metallic element catalysts within the 
ulterior chemical change reforming of the naphtha’s [3]. Once 
the method is employed for desulfurizing diesel oils, the newest 
environmental rules need terribly deep hydro desulfurization. 
The industrial hydrodesulfurization processes embody facilities 
for the capture and removal of the ensuing sulfide gas. In crude 
refineries, the sulfide gas is then after reborn into byproduct 
elemental sulfur or sulphuric acid. Desulfurization of fuels is often 
achieved by chemical change hydrodesulfurization (HDS), within 
which the organic sulfur species are reborn to H2S and therefore 
the corresponding organic compound, as within the following 
reaction: 
                           R-SH  + H2 → R-H + H2S. 
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Here R represents associate degree alkyl, like methyl radical 
(CH3–), or ethyl radical (C2H5–). Figure: 1 shows the kind and 
relative reactivity of various sulfur species in HDS reactions.

Figure 1: Relative reactivity of different sulfur species in HDS 
reactions.

The reactivity of R-SH (mercaptan, or thiol) compounds is higher 
than that of disulfides (R-S-S-R). The H2S is easily removed from 
the desulfurized oil by absorption in a gas treatment unit and 
subsequently converted to elemental sulfur by the Claus process.

Claus process
The basic Claus process for sub-stoichiometric combustion of 
hydrogen sulfide (H2S) to elemental sulfur follows the following 
reactions:

H2S + 1 ½ O2 → SO2   +   H2O
2 H2S  +  SO2  → 2 H2O  +  3 S
 3 H2S   +   1 ½ O2   → 3 H2O  +  3 S

Figure 2 shows a typical process flow scheme of a 2-stage straight-
through Claus sulfur recovery unit (SRU). Acid gas from the acid 
gas removal (AGR) process, along with overhead gases from sour 
water stripping and a small amount of recycle from the tail gas 
treating unit (not shown), are burned in the Claus furnace with 
sufficient air or oxygen to produce an overall gas mixture with 
the desired 2 to 1 stoichiometric ratio of H2S to sulfur dioxide 
(SO2) for conversion to sulfur and water. A substantial amount of 
sulfur (about 2/3 of the total sulfur recovered) is thermally formed 
directly in the furnace by the above reactions [4]. As the hot furnace 
exhaust is cooled in the waste heat boiler (WHB), the gaseous 
sulfur is condensed and removed from the gases. Removal of the 
sulfur from the right sides of the reactions provides driving force 
for further conversion in the downstream catalytic reactor stages, 
which occur at increasingly lower temperatures, also favoring 
more complete conversion to sulfur. The gases are reheated and 
enter the first catalytic reactor; where about 75% conversion 

of the remaining gases takes place, followed by cooling, sulfur 
condensation and removal. Another stage or two follow to recover 
about 98% of the total sulfur. Reaction heat produced in the burner 
is recovered in the integrated WHB by generating medium pressure 
steam, used in both reheating for catalytic stages and outside use  
[5].

Sulfur products are cooled and condensed, generating low pressure 
steam. Condensed sulfur product is stored in an underground 
molten sulfur pit, where it is later pumped to truck loading for 
shipment. Claus tail gas from the last stage sulfur condenser is sent 
to a tail gas treatment unit to remove unconverted H2S, SO2, and 
carbonyl sulfide (COS) before disposal [6].

Figure 2: Claus Process Block Flow Diagram

Conclusion
The feed (olefin free) is tense to the specified elevated operational 
pressure and is combined with a stream of atomic number 1 wealthy 
recycle gas. The combined feedstock is preheated via device, so 
more heated in a much discharged heater till the feed mixture is 
vaporized and heated to the operational temperature of the reactor. 
The feed mixture then flows through the fixed-bed catalyst within 
the reactor wherever the hydrodesulphurization reaction happens. 
The product area unit part cooled by passing through the feed 
preheater, and more cooled in a very cool device. The product 
then passes through a pressure controller to scale back the pressure 
before getting into a gas setup at close to thirty five °C and three 
to five atmospheres of absolute pressure. Most of the gas from 
the setup is atomic number 1 and sulfide. This recycle gas goes to 
associate degree alkane contactor to get rid of the sulfide and is 
then sent back for utilize within the reactor. All excess gas from the 
setup with be part of with the bitter gas from the overhead of the 
merchandise stripper. Liquids from the gas setup visit the stripper 
distillation column, wherever the bottoms yield a final desulfurized 
liquid product from the HDS unit. The stripper bitter gas contains 
several parts, as well as paraffin, ethane, propane, sulfide, and 
presumably some gas and heavier hydrocarbons. This bitter gas 
is routed to the central gas process plant to get rid of the sulfide 
within the main alkane gas treating unit. it’ll in all probability even 
be routed through a series of distillation columns to recover fuel, 
butane, etc. The remaining paraffin, ethane, propane, and atomic 
number 1 is employed within the plant fuel facility. The removed 
sulfide is sometimes regenerate to elemental Sulfur or oil of vitriol 
in different process units.
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