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T
urkmenistan’s economy is based on 
hydrocarbons, in particular on gas. 
Hydrocarbons make up 25% of the 
Country’s GDP and it is the main export 
asset, most of which is natural gas 
transferred to China. The hydrocarbon 

exports and the trade balance are strictly related to the 
crude oil price and to the Chinese gas demand. The 
Country is 4th in the world in estimated gas reserves, 
which account for about 10% of the global reserves. 
Furthermore, many new gas fields have been recently 
discovered and developed. 
The above issues push the government to grow further 
other gas export markets, such as Europe, and to look 
for new ones: the new Caspian pipeline, that would 
carry gas to Europe, and the Turkmenistan-Afghanistan-
Pakistan-India gas pipeline are some examples. 
Other governmental actions are the diversification of 
exports, offering higher value goods and bolstering at 
the same time the internal industrial production to 

better the living conditions of the population.
The huge gas availability has been a starting point to 
provide the feedstock to the petrochemical industry.
In particular, the Government has been expanding the 
production of various types of fertilizers to ensure the 
food security of the Country: the fertilizers produced in 
the Country will increase by 1.6 times and will amount 
to 3,825,000 tons in 2024, when 74.5% of these 
products will be exported.
Since the GDP of Turkmenistan has been growing in 
the last years at the rate of +6%/y, all these new 
initiatives will make the economy grow even faster in 
the near future.

Turkmenistan Garabogaz 
Fertiliser plant
The Turkmenistan Garabogaz Fertiliser plant (TGF), 
developed by Turkmenhimiya, the chemical state- 

Cannon Artes designs 
and builds a modular water 
treatment plant for Turkmenistan
A major contribution to Garabogaz Fertiliser,  
the biggest Ammonia Urea Plant in Turkmenistan

Alessandra Leni, Corporate Marketing Manager, Cannon 
Alessio Liati, Sales Director, Cannon Artes 
Giulia Sporchia, Proposal Engineer, Cannon Artes 
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owned company, is one of the first new mineral fertilizer 
production complexes centered around a huge 
ammonia plant. 
Once in operation, 700 full-time jobs are assured, for a 
daily production of 2,000 tons of ammonia and 3,500 
tons of urea. The feedstock of the plant is gas: one 
billion cubic meters will be used annually.
Located very close to the Caspian Sea, it has been 
commissioned in September 2018 and in December of 
the same year the first export cargo was delivered to 
Italy and to Spain.
The project has been carried out on the EPCC basis by 
the consortium between Mitsubishi Heavy Industries - 
MHI, GAP Insaat and Mitsubishi Corporation - MC. 
MHI and MC were responsible for the design, 
procurement and commissioning of the plant. 
MHI with 83,000 employees  is an industrial giant 
involved in very diversified sectors including chemicals, 
fertilisers, power generation, infrastructure, aircraft, 
defence and space.

The production of ammonia and urea 
from natural gas involves an intensive 

use of steam to feed the reforming 
process and the use of water as a 
cooling vector in cooling systems

The production of ammonia and urea from natural gas 
involves an extensive use of steam to feed the 
reforming process and the use of water as a cooling 
vector in cooling systems. 
Many plant utilities need water, as potable water for 
human use, irrigation water and firefighting water. 
As an output there are many streams such as steam 
condensates contaminated with oil products and salts 
and process condensates contaminated with ammonia 
and ammonium nitrates.
So water is an important topic related to the 

performance of the process, to the state of the 
equipment and to the environmental issues.

Collaboration between MHI 
and Cannon Artes
Mitsubishi Heavy Industries choose Cannon Artes as 
partner for the design, manufacturing and installation of 
the water treatment facilities involved in Garabogaz 
Fertiliser plant.
A strong point of Cannon Artes taken in consideration 
was its previous experience in the fertiliser sector and 
in particular the supply to the Qafco Project in Mesaieed 
– Qatar, where recovery of waste-water was achieved 
with the implementation of a Zero Liquid Discharge 
philosophy.

A strong point of Cannon Artes was its 
previous experience in the fertilisers 

sector, in particular the supply to 
Qafco Project in Mesaieed – Qatar, 

where recovery of waste water was 
achieved with the implementation 

of a ‘Zero Liquid Discharge’ 
philosophy

The TGF water treatment plant, commissioned at the 
beginning of 2018, was installed in a 10,000 sqm 
building: 170 meters long and 60 meters wide; it 
covers an area which is about 1.5 times a football field!
In one single place are collected all the water treatment 
processing units, composing a fully integrated system 
whose performance are guaranteed by a one single 
supplier that had the opportunity to optimize the water 
treatment process, proposing a high performing 
competitive solution.
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Modularization and process optimization drove the 
engineering carried out by Cannon Artes technicians; 
this optimized in house manufacturing (materials and 
time) and on site assemblies activities reducing the 
capex. 
Prefabrication has been implemented to the maximum 
extent to reduce on site activities in a very remote area, 
far from the major transport routes.
The modules, of 7,800 cu.m. overall volume, were 
prefabricated in the Cannon Artes workshop (Oliveto, 
Southern Italy) and then shipped to Garabogaz.

The modules, of 7,800 cu.m.  
overall volume, 

were prefabricated in Cannon Artes 
workshop (Oliveto, Southern Italy) 

and then shipped to Garabogaz

The prefabrication took into account the difficulties of 
transportation from Europe to the Caspian Sea in 
particular considering the accessibility of the Volga-Don 
channel.
The quantity of chemicals used during the operation of 
the plant are reduced as well as the amount of water 
discharged by the waste water treatment system, so 
few new fresh water is required to make up the “closed 
water cycle”. 
Another opex saving was related to electric energy 
consumption: rotating equipment are equipped by 
innovative multilevel inverters providing a very effective 
modulation. 
The inverter varies the frequency and the voltage supply 
of the electric motors, fine-tuning their speed to the 
actual needs of the pump. 
From the data received from the field an effective 35% 
of energy savings has been recorded, compared to the 
on-off system.

The Water Treatment Process
The fresh water is taken from the salty Caspian Sea and 
has to be treated to provide different utilities and the 
high pressure steam boilers that are very demanding 
with the feed water quality to keep the thermal 
performance high.
A relevant issue that was duly taken into account in the 
design stage was the accurate selection of materials, as 
the presence of seawater results in a highly corrosive 
environment, due in particular to the chloride content. 
The presence of nitrogen compounds involved in the 
fertilizers production, suggested not to use copper 
alloys which are normally applied in particular in-sea 
water applications.
As a consequence carbon steel coated with glass flake, 
duplex steel, polyester reinforced glass fibre and 
aluminium were used.
How to reach the requested quality of water starting 
from high salinity sea water? 
In between there is a “smart” combination of different 
multi stage processes carried out by different 
technologies: pre-treatment, desalination, 
demineralization and condensate polishing.
The raw and process water treatments are integrated 
with the waste water treatments to reduce water 
consumption of the overall system: treated waste water 
returned from some utilities is used as part of the 
feedstock to the process water. 
The capacity of the water treatment plant is 7200 
cu.m./day which is achieved by maximizing recovery of 
return condensate and making up with desalinated 
water from the reverse osmosis system. The plant must 
be therefore flexible to manage a range from 0 to 230 
cu.m./h of the return steam condensate from the 
process.

In the pretreatment section, seawater, after mixing 
with coagulant and hypochlorite, is sent to dual media 
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filters arranged on a double pass with different filtration 
rates.
Filtered water is then mixed with antiscalant and 
dechlorination agents and is fed to cartridge filters prior 
to reverse osmosis system.

The desalination plant is definitely crucial for the TGF 
complex: the water necessary for the process and 
utilities is taken exclusively from the Caspian Sea and 
treated to produce boiler feed demineralized water 
through several steps. 
Desalination is achieved with Reverse Osmosis (RO) 
technology where water is pumped across 
semipermeable membranes, permeable just to salt-free 
water. 
Since the seawater is a “live” environment, rich with 
algae and microorganisms, the design of the system 
had to take it into account, thus a key point in seawater 
desalination is the pre-treatment designed to prevent 
the fouling of the reverse osmosis membranes.
Due to its high salinity seawater, it has to be pumped at 
high pressure, about 70 bar, in order to win the osmotic 
pressure and to achieve in this way an acceptable 
recovery of the water itself. 
To manage the high pressure and the large capacity, 
medium-voltage electrical motors and variable 
frequency drivers (VFDs) are implemented; this 
assures the optimization of the operational efficiency 

with the actual required flow.

Two kinds of condensates coming from the ammonia 
and urea processes respectively are fed to the 
demineralization system for removal of residual 
ions.  Such system is arranged on two trains based on 
cationic and anionic exchangers.

Cannon Artes’ scope of supply also included the 
complete regeneration system of the ion exchangers 
which consisted of sulphuric acid and caustic soda 
handling facilities (tanks, dosing pumps, regeneration 
pumps and dilution system). The regeneration system 
is targeted to the minimization of chemical consumption 
and to the achievement of neutralised effluents.

Polishing is the last step for the water treatment 
system. Before feeding the boilers, the demineralized 
water coming from demineralization section is mixed 
with the deionised water coming from the reverse 
osmosis section and undergoes a further treatment 
with mixed bed exchangers to remove traces of ions 
and reach an electrical conductivity close to that of 
theoretically pure water. Dissolved silica is reduced to 
just a few parts per billion. 
Quantitative removal of all dissolved salts is mandatory 
in order to comply with the strict specifications 
applicable to high pressure boilers.

PRE-TREATMENT

DUAL MEDIA FILTERS

POLISHING
TREATMENT

       ION EXCHANGE

DESALINATION

REVERSE OSMOSIS

SEA WATER

DEMINERALIZATION
TREATMENT

ION EXCHANGE

AMMONIA PROCESS
CONDENSATE

UREA PROCESS
CONDENSATE

310 m³/h

150 - 80 m³/h160 - 230 m³/h

DEMI WATER
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Cannon Artes’ supply for TGF also included the waste 
water treatment plant for the whole complex, 
collecting all the waste streams from the process, the 
rain water and the sewage. The main issue is the oil 
removal before discharge. This had been achieved by 
a de-oiling system based on corrugated plates 
interceptor to remove oil and suspended solids from 
the contaminated rain water and a neutralization 
system capable to adjust the pH before discharge.

In conclusion, Cannon Artes developed all the 
engineering and execution of this system that 
involved 10 different technologies, using internal 
competences in all the expertise areas involved: 
process, mechanical, electrical, automation and 
control, equipment fabrication, assembly, 
installation, commissioning and startup. The plant 
was manufactured, pre-assembled and tested in 
the 40,000 sq.m. Italian factory.

Alessandra Leni
Alessandra Leni - Responsible for the marketing, 
communications and digital marketing activities at 
Cannon Group Corporate level.
She graduated in Management Engineering at 
Politecnico di Milano. After an experience in 
Confindustria, where she had managed for 8 years the 
Italian Association of boiler and pressure equipment, 

she worked in Walter Tosto as business developer and 
key account manager for the EPCs contractors and 
End Users in  Northern Italy that are active in the 
petrochemical and power generation industries. She 
joined Cannon Bono Energia in 2011 to develop the 
marketing activities for the industrial boilers and water 
treatment businesses. 

Alessio Liati

Giulia Sporchia

Alessio Liati - Sales Director of Cannon Artes 
He graduated in Chemical Engineering in 1994 at the 
Politecnico di Milano, with the specialization in chemical 
plant designs. 
After an initial experience as process engineer, in 1998 
he joined Artes Ingegneria, a Company involved with 
Water & Waste Water Treatment technologies, where he 
supported the creation of the Oil & Gas Division and the 

expansion through technology acquisitions of the 
upstream and downstream sectors.
Throughout more than 20 years of experience he 
promoted Artes’ global expansion with supplies to the 
major National & International Oil Companies.
He is a member of the steering committee of the 
Packages Section of ANIMP, the Italian Association of 
Plants manufacturers.

Giulia Sporchia - Graduated in Environmental 
Engineering in 2011 at the Politecnico di Milano, in 
2012 she joined Cannon Artes where she is responsible 
for the engineering and the process design during the 

proposal stages. As part of the R&D team she 
implements new technical solutions within Artes’ 
portfolio of technologies.
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