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» Introduction
= Sulfur deposition phenomena in Tunisian gas
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TUNISIA:
Population: 11 millions habitants
Area: 164,000 Km2 | - e
* Tourismes S - -
* Phosphate & Chemical industries
* Oil and Gas

SAUDI




STEG

STEG was founded in 1962 as an industrial public utility.
Its main activities are gas and electricity Production,
Transmission and Distribution.

Number of employees | “ 13 000

650 000



GAS NETWORK (1962)

e Pressure : 40 bar

mber of
0




GAS NETWORK (2012)

e Pressure : 76 bar

 Total length : 2 300 Km




GAS NETWORK (2020)

e Pressure : 76 bar




1- INTRODUCTION




Natural gas has became one of the most
Important energy, with its ecological
properties it offers many advantages and is
now more and more requested.




The affect of these small quantities of
Impurities could be important which is the




2 - SULFUR DEPOSITION IN
TUNISIAN GAS INSTALLATIONS




A - GAS REGULATORS
(PRESSURE REDUCERS)







B - PROCESS GAS UNIT
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C - GAS TRANSMISSION SYSTEM
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The yellow powder
was analyzed and
showed:

E 90% of Sulfur 10%




3 - THEORETICAL REVIEW




A Cll-Fu
M = Ooullu

(Q)
1 \2)

m bright yellow crystalline solid Sg
s Atomic Number 16 Atomic Mass 32




m sulfur can react as either an oxidant or
reducing agent.




s Oxidation state 6, 5,4, 3, 2, 1, -1, -2.
= Melting pt 115°C®
= Boiling pt 444°C ()
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H2S + Fe = FeS + H2
3H2S + Fe203 = 2FeS + 3H20 + S
H2
)3




2C2H602 + 3Fe = 2C2H6 + Fe304

= CoH14 + Fe304




4 - UNDERSTANDING THE
PROBLEM




- Different analysis have been made to the gas
feeding the system in order to determine the sulfur
content of each gas, no particular values have




Gas Process Description
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. The gas process plant is feed by six different gas
sources, all the analyses done to those sources
showed a normal amount of sulfur contents and In
some cases the sulfur was much below the normal
values.
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m Treated gas from the processing plant is
compressed to 76 bar and transmitted into a
10” 300km pipeline commissi '







Pipeline longitudinal route

PROFIL EN LONG DU GAZODUC EL BORMA GABES




- The sulfur formation in the pipeline happened in
December 2009 and during 2010 when the
pipeline recorded its maximum full rate.




. After analyzing and studying those phenomena,

we conclude that elemental sulfur formation is due
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Desublimation
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Sulfur deposition is caused by desublimation which
IS related to the temperature and pressure drop but
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Retrograde phenomena

Natural gas as multi-component mixture is
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By having a retrograde condensation an amount of
heavy hydrocarbons will condensate and by this the
gas composition will have a change in the
components and then a change in the partial




Particles formation

The particle formation process assumes that the

les will



Wagner experiement

All the above phenomena were stated in Wagner

experiment which consists of sending gas though

a nozzle and then the following parameters are
the




Wagner experiment
6.0 mm _ Nozzle 1.0 mm

J Capillary tube

168 kPa Pressure
5 103 kPa
Gas Velocity
1.7 mis
987 m/s
(Gas Temperature
427 36 K
432 15K
1.64
095 )
Degree of Saturatio
079x 10° m
005x10°m
Particle Diameter

0 0.1 0.2 0.3 0.4 0.5




The sulfur deposition is a complex process and the
studies are still going on. It can be assumed that
the mechanisms associated to this deposition have
been identified and are known.




Many other factors contributing to the deposition
have been identified such as:

- Retrograde condensation




For the case of sulfur deposition in transmission
pipeline, the causes have been identified and the
solution is to avoid those conditions.




A complete solution could of two types:

.Chemical inhibition:

This can be done by injection inhibitors such as
scavengers (oxygen or h2s) WhICh mteract with




5 - RECOMMENDATIONS




In order to avoid sulfur deposition some
recommendations have been stated:

e Ensure a fully process gas and avoid sending
rich gas into the pipeline.

rations




* Ensure a fully dehydrated pipeline before
commissioning.

» Avoid operating at maximum and full capacity
Ipeline, you may reach hi




6 - CONCLUSION




«Sulfur deposition in gas pipeline could be
considered as a “new” and not well known
phenomenon.




* A phenomenon considered to be harmful,
and is to be taken seriously, many damages
occurred in a compression station where 2
compressors and 1 gas turbine have been
completely damaged.
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