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Optimise your methanol
production with JM-LEVO

Managing your plant operations and
methanol production as conditions change
can be a challenge.

The JM-LEVO™ Methanol Portal is a digital
platform that provides you with the tools to
efficiently monitor, adapt and optimise your
processes in line with changing priorities
and business requirements. The Portal is one
way that JM provides customers with more
efficient solutions to produce chemicals
more sustainably.

Johnson Matthey

Inspiring science, enhancing life

The portal which is available now, was built after
listening to and understanding the key challenges
faced by methanol producers. It allows you to:

Improve your understanding of your plant operation

Achieve your targets such as increased production
or improved efficiency

Spend less time gathering and manipulating data

Have more time with JM experts on focused,
technical conversations

Increase safety standards through early
identification of developing issues

Improve turnaround planning from better
catalyst modelling

Please contact us at JMLevo@matthey.com
for more information or scan the QR code to
visit our website.

www.matthey.com
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Editorial

The
fundamentals
of it being
unprofitable
to produce
ammonia in
Europe have
remained
largely
unchanged.”

he past year has been a difficult, even dis-

astrous one for Europe’s fertilizer producers.

High natural gas prices have kept plants shut-
tered, with 70% of the continent’s ammonia produc-
tion shut down at times. It remains uncertain how
much of this will return to production this year, or
indeed ever.

At such a time, and given Europe’s traditional
green focus, it might be thought that this would be
the ideal time for the continent to wholeheartedly
embrace green ammonia production using renew-
able power, which is certainly cost effective at cur-
rent ammonia prices. But according to Yara’s CEO,
European governments are not providing sufficient
incentives for fertilizer producers to invest in green
production in Europe, in contrast to the United
States. Speaking to Reuters in January 2023, Svein
Tore Holsether said; “From a business perspective,
it would make a lot more sense to expand into the
US, and that’s happening across the board now.
(We) are at risk of losing both our ability to decar-
bonise and some of the key industrial players. And
that should be a big wake-up call for Europe.”

The reason, according to Holsether, is the US
Inflation Reduction Act, passed in August 2022,
which offers strong financial incentives for compa-
nies to invest in clean energy. Indeed, US state gov-
ernors were out selling the Act at the recent World
Economic Forum (WEF) in Davos, pointing out that
it provides up to $370 billion worth of subsidies
for clean energy on everything from solar panels to
electric cars. European politicians have as much as
acknowledged this, complaining about the “aggres-
sive” way that the US is pitching the subsidies to EU
businesses. Leaders from the EU-27 countries are
meeting February to discuss their joint response,
with countries like France urging urgent action to
keep European industry alive.

As part of her own reply, President of the Euro-
pean Commission Ursula von der Leyen told chief
executives at the WEF that the EU would pass a
new Net-Zero Industry Act that will set targets for
2030. The effort will try to increase clean technology
funding and fast-track permits for relevant produc-

www.nitrogenandsyngas.com
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tion sites. The EU will also temporarily water down
state aid regulations and pump cash into strategic
climate-friendly businesses in order “to keep Euro-
pean industry attractive,” though some member
states fear that this could mainly benefit larger EU
members with deeper pockets like von der Leyen’s
native Germany. As a result, the Commission plans
to set up a European Sovereignty Fund to help
harder-pressed members, but there is no consensus
among finance ministers over how such a common
fund will be financed, or over its scale. The appetite
for more EU spending in the current economic cli-
mate is a limited one.

But the US and EU are not the only players in
the new emerging green economy. China too has
heavily subsidised its own green technology firms
and is accused of poaching companies from Europe
and elsewhere with the promise of cheap energy,
low labour costs and a more lenient regulatory
environment.

The race to attract new green investment may be
a headache for policymakers around the world, but
it can only be good news for the future of the planet.
As for European ammonia producers, the jury is still
out. Svein Holsether said that: “the fundamentals
of it being unprofitable to produce ammonia in
Europe have remained largely unchanged,” since
last October. |

Richard Hands, Editor
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Euromel® Melamine

The state-of-the-art
HP technology

Euromel® Melamine - the leading Delivers high purity, high consistency
and most advanced technology melamine with total zero pollution (TZP)

. . . with extremely lower energy consumption
for the production of high-quality using 30% lesser steam import and 20%

melamine used in wood-based lower fuel utilisation than the closest
products, laminates, moulding competitor.

compounds and fire-extinquishin , ,
P g g Euromel® Melamine Process is now used

foams in the last 40 years. in 28 plants worldwide, accounting for

more than 8 million tonnes of melamine
produced cumulatively, making it the
most traded and widely used melamine
worldwide.

EJ euroTECNICA

MAKING SUSTAINABILITY PROFITABLE |

YEARS
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Price Trends

Market Insight courtesy of Argus Media

Ammonia prices registered another week
of losses at the start of January, with sup-
ply options continuing to outweigh demand
in most regions. Prices have been falling
steadily for the past twelve weeks, as the
market rebalances after production curtail-
ments across Europe for much of 2022.
Steady falls in gas pricing over the past
few weeks have put production costs firmly
below today’s import price, with European
production now scheduled to ramp up at
many plants this month.

The weaker sentiment was backed up
by a $55/t drop in the monthly Tampa con-
tract, but limited spot trade was reported
following the announcement at the begin-
ning of the first week of January. Recent
market drivers include January Tampa
price settles at $975/t c.fr — Yara has sett-
led the Tampa contract price with Mosaic
at $975/t c.fr for January — a $55/1 fall
from December and the lowest price since
July 2022. The new contract represents a
Trinidad netback of around $935/t f.0.b.

European natural gas prices fell sharply
again in the first week of January, with TTF
month-ahead prices dropping to $20/
MMBtu on 4 January — the lowest level
for nearly a year. The current TTF price of
$22/MMBtu reflects an ammonia produc-
tion cost of around $830-840/1 for Febru-
ary, excluding carbon costs.

Export availability out of Saudi Arabia

may be lower in January. Sabic will have a
turnaround at one of its ammonia plants this
month but details have not been confirmed.
Ma’aden’s plants are running currently but
there are reports that the producer may take
some capacity offline at one of its three
ammonia facilities next week.

Urea prices fell as the year began as
producers fought for liquidity and the market
remains weak. Egyptian prices fell by $40/t
in a matter of days to $495/t f.0.b, while
prices in the Middle East and southeast
Asia fell to around $440/t f.0.b. In end-user
markets prices slumped also — US prices
fell through the course of the first week of
January by $30/1, Brazil by $15/t and many
European markets by around $20/t.

With India out of the market for January
there is a clear overhang of supply in Russia,
the Middle East and both north and west
Africa for January-loading cargoes. Export
controls continued to curb activity around the
edges of the market. Indonesia is unlikely to
be able to sell any fresh urea during Janu-
ary, while supply of ammonium nitrate has
been curtailed by Russia’s export quotas.
But most market participants are bearish.

Recent market drivers include India’s
apparent decision to delay its next purchase
tender until end-January, and the removal of
European import duty — cargoes are again
flowing to European markets from the Mid-
dle East, southeast Asia and the US, forcing
north African producers to cut prices in early
January to stay competitive. [ |

Table 1: Price indications

Cash equivalent mid-Dec

mid-Oct mid-Aug mid-Jun

Ammonia ($/t)

f.0.b. Black Sea n.m.
f.0.b. Caribbean 975-1,025
f.0.b. Arab Gulf 820900
c.fr N.W. Europe 975-1,020

n.m. n.m. n.m.
1,100-1,200 1,050-1,095 925-950
890-990  915-1,030 880-970
1,1401,240 1,165-1,250 1,000-1,085

Urea ($/t)

f.0.b. bulk Black Sea 420-530
f.0.b. bulk Arab Gulf* 420-485
f.0.b. NOLA barge (metric tonnes) 495-520
f.0.b. bagged China 440-485

n.m. n.m. n.m.
546-631 570680 535-650
550-585 465-585 570-595
580-620 475-530 525-625

DAP ($/t)
f.0.b. bulk US Gulf 660-710

756-808 803-836 822-888

UAN (€/tonne)
f.o.t. extank Rouen, 30%N 575-600

683-693 605-609 583

Notes: n.a. price not available at time of going to press. n.m. no market. * high-end granular.

www.nitrogenandsyngas.com
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Market Outlook

Historical price trends $/tonne
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The market is anticipated to correct
lower throughout the rest of the first
quarter. Once a clearer picture over
seasonal fertilizer demand in Europe
emerges, this could stabilise downward
momentum.

Lower gas prices in Europe, albeit still
at the $20/MMBtu level, mean that
European producers will be able to
produce below current import prices of
$925/t c.fr, and ammonia prices may
fall. At present, around 50% of Euro-
pean ammonia production remains
closed. However, gas prices remain
high and volatile and a cold snap could
see prices climbing again, especially if
demand revives.

Tampa prices have also trended lower,
but concerns remain about navigation
restrictions due to water levels on
the Mississippi River following a very
dry 2022. Difficulties getting fertilizer
upriver to farms could lead to price
rises again as demand picks up for the
spring application season.

2014

2015 2016 2017 2018

Importers and traders seem united in sen-
timent that a floor in the urea price is still
some distance from being found, and are
trading accordingly, exacerbating market
softness. Break even production costs
are well below latest trades, so little sup-
port will be found there. Prices have fallen
back to below the level in Q3 2021.

Low demand is contributing to the bear-
ish market. Farm demand will rise later in
the first quarter across much of the north-
ern hemisphere but it is far from certain
that this will be enough to return prices to
today’s levels. Stock levels remain high.
Delayed tendering from India is another
contributing factor, and Indian buyers
may want to see how far prices will fall
before re-entering the market.

Methanol prices have been more stable
than ammonia and urea over the past few
months, neither rising as high nor falling
as far. Downstream demand into chemi-
cal derivatives like formaldehyde and

2019

2020 2021 2022

acetic acid has fallen in major markets,
leading to methanol prices sinking. Never-
theless, there has been an uptick in pric-
ing in January on tight demand and good
fundamentals in downstream markets.
MTO demand has been slack in China, as
new ethylene capacity has put pressure
on Chinese MTO margins, but producers
have been able to buy at a discount from
Iran to keep operational. At the same
time, however, Chinese coal prices have
been high for some time, constricting the
domestic methanol supply.

The Chinese Lunar New Year is tradi-
tionally a time when markets are quiet,
but market players are looking towards
the impact of the relaxation of China’s
covid regulations on increasing demand
in China, which represents more than
half of all methanol demand. Higher
yuan rates against the dollar have also
supported higher Chinese c.fr prices.
There was short supply elsewhere in
Asia, exacerbated by a maintenance
shutdown at PT Kaltim Methanol Indus-
tri in Indonesia and an unplanned out-
age at Ar Razi in Saudi Arabia. [ |
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Nitrogen Industry News

cHvA__
Stamicarbon secures largest ever Chinese urea project

Stamicarbon has won a contract for a large-scale urea project in
China. The urea plant, with a production capacity of 3,800 t/d,
will be the largest ever licensed by Stamicarbon in the country.
The customer, the plant’s location and the value of the contract
have not been disclosed.

The contract covers technology licensing, the plant’s process
design package (PDP), and the supply of proprietary equipment in
Safurex®. The urea plant will be integrated with a dual-line mela-
mine plant, making Stamicarbon’s know-how on coupling urea
and melamine plants of vital importance to the project. The urea

coupled melamine plant and manufacture 1,560 t/d of urea prills
and 1,100 t/d of urea granules. This will allow the plant to serve
three critical industries in China — being configured to produce
urea prills, potentially urea granules, and even diesel exhaust
fluid (DEF).

“We are proud to be part of this remarkable project that
will bring forward best-in-class urea and melamine production
in China,” said Pejman Djavdan, Stamicarbon’s managing direc-
tor. “It is a genuinely solid project with an innovative concept
that is bound to add value to the community and the region at

plant will have the capacity to provide 1,133 t/d of feed to the

Green ammonia plant for Mongolia

Topsoe says that it has been chosen by
Mintal Hydrogen Energy Technology as
technology provider for a new green ammo-
nia plant in Baotou, Inner Mongolia. The
new plant will be the first dynamic green
ammonia plant in China, using the tech-
nology to adapt to the inherent fluctua-
tions in power output from wind turbines.
Renewable power from the turbines will
be connected directly to the electrolysis
unit, making it more cost-effective than
using hydrogen storage, according to Top-
soe. The first phase will have a maximum
capacity of 1,800 t/d (390,000 t/a), with
production expected to begin in 2025.
Using wind to generate green ammonia
will replace approximately 850,000 t/a of
coal feed and so help reduce more than
2 million t/a of CO, from being emitted to
the atmosphere.

Dajun Yang, Managing Director China,
Topsoe, said: “We are thrilled to be cho-
sen for this amazing project by Mintal
Hydrogen, and we look forward to support
with our know-how and hardware. Being
chosen to contribute to this ground-break-
ing project is clear evidence of our ability
to deliver state of the-art solutions and to
support the energy transition and reduc-
tion of greenhouse gas emissions also in
China.”

MHI to study ammonia co-firing at
Thai power plant

Mitsubishi Heavy Industries (MHI) has
signed a Memorandum of Understand-
ing (MoU) with Thai companies BPP and
EGCO Group, as well as Japanese energy
supplier JERA to jointly collaborate in a

8 www.hitrogenandsyngas.com

large.

feasibility study on ammonia co-firing at
a coal-fired thermal power plant operated
by BLCP, an independent power producer
in Thailand and a joint venture between
Banpu Power Public Company (BPP) and
Electricity Generating Public Company
(EGCO Group). The plan envisages that
MHI, with support from its power solu-
tions brand Mitsubishi Power, conduct a
study on the supply of ammonia burners,
boiler facilities, and equipment necessary
for ammonia co-firing. JERA will examine
the procurement and transportation of
ammonia fuel, and JERA and Mitsubishi
Corporation will investigate the port facili-
ties, along with ammonia receiving and
storage facilities. BLCP, MHI, Mitsubishi
Corporation, and JERA will also jointly con-
duct studies and develop plans to achieve
up to 20% ammonia co-firing, supporting
reductions in CO, emissions and decar-
bonisation. Thailand has said that it is
committed to reaching carbon neutrality by
2050, and net zero greenhouse gas emis-
sions by 2065, and plans to strengthen
cooperation with Japan regarding decar-
bonisation technologies for fuels such as
ammonia and hydrogen.

MOROCCO

Ammonia storage tanks for OCP

Proton Ventures and consortium partners
Société Chérifienne de Matériel Industriel
et Ferroviaire (SCIF) and Engineering &
Group IPS have been awarded a turnkey
contract by Office Chérifien des Phos-
phates (OCP) to design and build two refrig-
erated ammonia storage tanks at the Jorf
Lasfar phosphate complex in Morocco. The
project will be completed in 3Q 2024 and
will enable OCP Group to increase their
production in order to meet higher demand

for ammonium phosphates. The scope of
works includes the design, procurement,
construction and start-up of an anhydrous
ammonia storage, refrigeration and trans-
fer system to the new fertilizer production
units at OCP Jorf Lasfar chemical complex,
Morocco.

Paul Baan, CEO of Proton Ventures
said: “It has been an honour to be selected
for a new storage project at Jorf Lasfar.
Proton Ventures’ ammonia storage track
record and capabilities in combination with
an efficient collaboration with our partners
SCIF and EMPI are prerequisites for a suc-
cessful project.”

UNITED STATES

Topsoe selected as technology
provider for clean ammonia project

Topsoe has been chosen by Ascension
Clean Energy (ACE), a joint venture pro-
ject led by Clean Hydrogen Works (CHW),
Denbury Carbon Solutions and Hafnia, for
its planned world-scale low carbon ammo-
nia plant. The huge $7.5 billion project is
aiming to produce 7.2 million t/a of low
carbon ammonia in Louisiana, using Top-
soe’s SynCOR™ autothermal reforming
(ATR) technology, and the project expects
to achieve up to 98% percent carbon
capture, corresponding 12 million t/a of
CO, equivalent. The project will be sited
on the west bank of the Mississippi River
in Louisiana’s Ascension Parish, near
existing infrastructure, with direct access
to the river. A final investment decision
is expected in 2024, with completion tar-
geted for 2027.

Peter Vang Christensen, Senior Vice
President Technology, Topsoe, said: “Low
carbon solutions are vital if we are to suc-
ceed with the energy transition, and this
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project will have a positive impact in lead-
ing the way for large scale decarbonisation
of our global energy infrastructure. We are
delighted to have been selected to support
this project that will showcase not only
Topsoe’s world leading technology, but
also ACE’s role in the transition to decar-
bonised fuels.”

Stamicarbon to conduct feasibility

study on urea project
Stamicarbon has signed an agreement for
a feasibility study with KeyState Natural
Gas Synthesis, a company based in north-
central Pennsylvania, to become its urea
and DEF (diesel exhaust fluid) technology
licensor. This project is expected to pro-
duce hydrogen, automotive-grade urea,
and ammonia, while capturing and perma-
nently storing carbon dioxide emissions
associated with hydrogen production. The
project is one of Pennsylvania’s first to use
carbon capture and storage (CCS).
Pejman Djavdan, CEO of Stamicarbon
said; “From the beginning, [KeyState CEO]
Perry Babb inspired us with his enthusi-
asm and drive for this unique project. We
are therefore very proud to be selected as
the licensor for the urea and DEF technol-
ogy. This novel combination of Stamicar-
bon technology with KeyState's carbon
capture approach will result in an excellent
precedent for low-carbon projects in Penn-
sylvania and other states in the United
States. We look forward to continuing our
successful cooperation and entering the
next project phase as soon as possible”.

Approval for ammonia storage and
regasification barge

Japanese classification society ClassNK
has issued an approval in principle for
an ammonia floating storage and regasi-
fication barge (A-FSRB) jointly developed
by NYK Line, Nihon Shipyard Co., Ltd.
(NSY), and IHI Corporation (IHI). It is the
first such approval for A-FSRBs handling
ammonia as cargo.

The barge jointly developed by NYK
Line, NSY, and IHI is an offshore floating
facility that can receive and store ammonia
that has been transported via ship as a lig-
uid, warm and regasify ammonia according
to demand, and then send it to a pipeline
onshore. According to the companies, it
offers the advantages of shorter construc-
tion time and lower costs in comparison
to the construction of onshore storage

tanks and regasification plants. In fact, the
A-FSRB is expected to speed up the adop-
tion of fuel ammonia and contribute to its
wider use as a lower-environmental-impact
next-generation fuel.

Currently, there are no international reg-
ulations for floating storage and regasifica-
tion facilities when the cargo is ammonia,
and it is expected that the unique require-
ments of ammonia will have to be reflected
in the design. Therefore, the companies
and ClassNK conducted a comprehensive
risk identification of various contingencies
and worked to identify technical issues
from the initial study stage. The risk iden-
tification was conducted using the gap
analysis method, which identified differ-
ences between conventional ships and
offshore floating facilities (heavy oil, LNG,
etc.) and evaluated the impact of such dif-
ferences. Based on its review and the risk
identification results, ClassNK issued the
approval in principle for the A-FSRB.

JERA looking towards ammonia
supply agreements with Yara,

CF Industries

Japan’s biggest power generator JERA has
signed ammonia supply memoranda of
understanding (MOUs) with CF Industries
and Yara, as it aims to co-fire ammonia in
its power plants in order to reduce emiss-
ions. JERA plans to use a 20% ammonia
fuel mix at all its coalfired power plants
by 2035, and to develop technology to use
100% ammonia in the 2040s as part of
Japan’s target to achieve carbon neutrality
by 2050.

JERA agreed with Yara and separately
with CF Industries to look at the possibil-
ity of buying up to 500,000 t/a of clean
ammonia for the 20% co-firing operations
at the Hekinan Thermal Power Plant Unit
4 in Japan. JERA has agreed to study
“potential supply options, including an
equity investment alongside CF Industries
to develop a greenfield clean ammonia
facility in Louisiana, as well as a supple-
mentary long-term offtake agreement from
CF Industries’ Donaldsonville Complex in
Louisiana”, according to CF Industries.
Yara and JERA also plan to collaborate on
blue ammonia production in the US Gulf
and to produce more than 1 million t/a,
according to Yara.

Air Liquide technology selected for
low-carbon ammonia project

Air Liquide’s technology has been selected
for Japan’s first demonstration project
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owned and operated by INPEX Corp to
produce low-carbon hydrogen and ammo-
nia. Air Liquide’s autothermal refomrming
technology will be used at the Kashiwazaki
Clean Hydrogen and Ammonia Project in
the Hirai area of Kashiwazaki City, Niigata
Prefecture. Air Liquide says that, when
combined with carbon capture, autother-
mal reforming can achieve higher energy
efficiency, lower investment cost and a
simplified single train production process
to facilitate carbon capture of up to 99% in
highly integrated industrial facilities.

UNITED ARAB EMIRATES

Uhde and ADNOC to cooperate on
ammonium ‘cracking’ plants

Thyssenkrupp Uhde and ADNOC have
signed a memorandum of understanding
to explore a long-term partnership to cre-
ate new markets for hydrogen and pro-
mote global clean energy value chains.
The MoU will focus on a joint project devel-
opment of large-scale ammonia cracking,
to extract hydrogen from ammonia after
transportation. This will be based on
Uhde reformer technology, which is used
in over 130 large-scale chemical plants
across the world. The agreement will also
lead to the exploration of opportunities in
the clean energy value chain for the sup-
ply and shipment of clean ammonia from
the UAE to large-scale ammonia cracking
facilities globally.

Musabbeh Al Kaabi, Executive Direc-
tor, Low Carbon Solutions and Interna-
tional Growth Directorate at ADNOC said:
“We are committed to strengthening our
position as a reliable supplier of lower
carbon-intensive energy, creating new
revenue streams and growing the global
market for hydrogen. In doing so, we will
work with like-minded partners, such as
thyssenkrupp to deliver tangible solutions
that contribute to the decarbonization of
the energy sector.”

Dr. Cord Landsmann, CEO of thyssenk-
rupp Uhde added: “Clean ammonia is the
best way to transport hydrogen by ship,
and together with ADNOC, we will deliver
the last piece of the puzzle for global green
hydrogen trade at large scale.”

Separately, ADNOC subsidiary the Abu
Dhabi Chemicals Derivatives Company,
also known as Ta’ziz, has signed an agree-
ment to develop a low-carbon ammonia
plant with the capacity of about 1 million
t/a at its Ruwais site. Ta’ziz has signed
a shareholder agreement with Fertiglobe,
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South Korea’s GS Energy and Japan’s
Mitsui for the project, which will be in
the Ta’ziz Industrial Chemical Zone. Site
preparation is under way, and start-up is
expected in 2025.

“This is a significant milestone in the
development of our low-carbon ammo-
nia business and further strengthens the
UAE’s hydrogen value proposition,” said
Ta’ziz’s acting chief executive Khaleefa Al
Mheiri. “We are building on the collective
strengths of our partners and shareholders
to develop the first-of-its-kind large-scale,
low-carbon ammonia project in the Middle
East and North Africa.”

Ammonia plant inaugurated

0Q, formerly the Oman Oil Company, offi-
cially inaugurated its new ammonia plant
at Salalah on January 15th 2023. Speak-
ing at the ceremony, Kamil al Shanfari,
Executive Director of OQ’s projects in Sala-
lah, said: “OQ’s ammonia plant is inte-
grated with the methanol plant and was
designed to retain the hydrogen-rich purge
gas generated by the methanol plant as
feedstock. The demand for ammonia prod-
ucts in the global markets is witnessing
constant growth leading to higher returns
and rendering the project highly feasible.
The ammonia is being used as a key ingre-
dient in the production of fertilizers and
is an important intermediate chemical
in the manufacturing of synthetic resins,
detergents, coolants, synthetic fibres, and
polyurethanes, among other applications.
Ammonia is also used in the production of
green hydrogen, which is a key component
of the OQ Energy Transition agenda,” Al
Shanfari added.

GERMANY

Yara to expand ammonia import
capacity

Yara International says that it plans to
modify its ammonia terminals in Germany,
enabling them to handle up to 3 million
t/a of ammonia. According to Yara, this
equates to roughly 530,000 t/a of hydro-
gen and will help speed up the hydrogen
economy in Germany. The company oper-
ates two deep-sea terminals for ammonia
in Brunsbuttel and Rostock, Germany.
The Rostock terminal currently handles
600,000 t/a and has Germany’s larg-
est ammonia storage capacity, according
to Yara.

10 www.hitrogenandsyngas.com

“Vice-Chancellor of Germany Dr. Robert
Habeck and other German leaders have
been crystal clear in their ambitions to ramp-
up the hydrogen economy. As a response,
I'm proud to say that Yara has identified a
substantial potential to increase ammonia
imports to Germany in line with growing
market demand”, said CEO of Yara Interna-
tional, Svein Tore Holsether.

“By summer 2023 our export termi-
nal in Brunsbuttel will be modified to
import as well. In addition, the terminal in
Rostock can increase the imported vol-
umes. In total Yara would be able to
deliver 3 million tonnes of clean ammonia
if demand is there. With additional tank
capacity we can expand our import capac-
ity much further”, said Yves Bauwens,
Plant Manager in Brunsbuttel.

Thyssenkrupp Uhde plans to double
sales

Thyssenkrupp’s plant engineering unit
Uhde says that it plans to double sales
to around €2 billion ($2.2 billion) in the
mid-term and is open to taking on co-own-
ers to accelerate growth, according to the
division’s chief executive. Thyssenkrupp’s
Uhde division, which employs about 5,000
staff, plans and builds ferilizer, petro-
chemical, coking and polymer factories,
wants to focus its business around sites
for the production of ammonia, which is
becoming more relevant as a carrier of
green hydrogen.

SAUDI ARABIA

SABIC licenses sustainable ammonia
technology

SABIC Agri-Nutrients has signed an agree-
ment with Icelandic company Atmonia
ehf., for SABIC to license Atmonia’s sus-
tainable ammonia technology within Saudi
Arabia, Bahrain, Kuwait and Oman. Atmo-
nia is developing catalysts for nitrogen
electrolysers, allowing the production of
ammonia in a single step process using
water, nitrogen and clean electricity. The
company says that the capital cost for
production infrastructure is very low com-
pared to current technology, allowing for
low ammonia production costs, provided
that sustainable electricity is also avail-
able at low cost (eg, from dedicated solar
farms). The process they are developing
occurs at ambient temperature and pres-
sure, enabling intermittent operations,
suitable for intermittent renewable power
sources such as solar and wind and dis-

tributed production, further lowering cost
and the emissions.

Munif Al-Munif, General Manager T&l
at SABIC AN commented “This agreement
demonstrates SABIC AN’s confidence in
Atmonia’s ability to reach its development
goals and launch the product. SABIC AN
is fully committed towards the climate
change challenge by production of sus-
tainable fertilizer in the future, but today
1-2% of the global anthropogenic carbon
emissions are from ammonia produc-
tion. Furthermore, sustainably produced
ammonia represents a promising carbon
free energy carrier, or eFuel, with the
potential to avoid up to additional 3% of
anthropogenic emissions due to shipping
emissions. Application of ammonia in avi-
ation and for electrical grids are receiving
increasing attention and interest. Applica-
tion of sustainable ammonia as fertilizer
and fuel are key steps to achieve a carbon
neutral future.”

MALAYSIA

Petronas divests stake in urea plant

Petronas Chemicals Group Bhd (PetChem)
has agreed to divest its 25% stake in
Petronas Chemicals Fertiliser Sabah Sdn
Bhd (PCFS) to SMJ Sdn Bhd, a wholly
owned Sabah state government company.
PetChem holds a 100% interest in PCFS,
sited at Sipitang in Sabah province, which
has a production capacity of 1.9 million t/a
of ammonia and urea.

“The divestment is part of PetChem’s
strategic effort to position itself as a pre-
ferred partner in shaping and delivering
the aspiration of PetChem’s and SMJ's
to sustain and grow the petrochemicals
business in the state of Sabah,” the com-
pany said in a stock exchange filing. The
divestment is expected to be completed
in 2023.

Resumption of Russian ammonia
exports discussed

A deal to resume Russian ammonia
exports via Ukraine looked imminent at
the end of November, according to the
UN’s aid chief. Martin Griffiths, Under-
Secretary-General for humanitarian affairs
and emergency relief at the UN’s Office for
the Coordination of Humanitarian Affairs
(OCHA), told Reuters on 30th November
that a deal was “quite close” and could
happen within a week.
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“[If] we do not do fertilizers [exports out
of Russia] now, we will have a food avail-
ability problem in a year. So, it is hugely
important, almost more important than
grain,” said Griffiths. “Everybody under-
stands that the operation of the ammo-
nia pipeline from Russia through Ukraine
to the port of Odessa... it can be started
within a week or two.”

The closure of the Russian pipeline and
the Black Sea ports on the 24th February
last year resulted in the loss of around
200,000 tonnes/month of Russian ammo-
nia exports to the global market (Fertilizer
International 507, p8). Buyers in Morocco,
Turkey, Bulgaria, and India, who previously
relied heavily on Russian ammonia, have
been forced to find alternative suppliers.

Speaking to the Financial Times in
mid-December, Russian ferilizer billionaire
Dmitry Mazepin called on global commod-
ity traders to back a deal to resume Black
Sea ammonia shipments.

A UN- and Turkish-brokered deal
between Russia and Ukraine in July last
year — subsequently renewed in November
— opened the way for exports of previously
blockaded Ukrainian grain. This agreement
also included a pledge to restart exports of
ammonia, according to Mazepin.

He told Financial Times that he had
personally discussed the plan with Russ-
ian president Vladimir Putin at a meeting
in November: “I asked for help, through
diplomatic channels, to once again revisit
those agreements that were signed in
Istanbul regarding the grain deal to open
ammonia.”

The proposal from Mazepin, the founder
and former owner of Russian nitrogen pro-
ducer Uralchem, involves restarting the

pipeline connecting the company’s mas-
sive TogliattiAzot (TOAZ) ammonia produc-
tion complex in Russia to the Ukrainian
port of Yuzhny.

Mazepin said ammonia exports via
Ukraine could resume immediately with
about 80 percent of output going to Afri-
can countries. “We are ready to resume
pumping,” he said.

ACWA Power to develop green
ammonia project

ACWA Power, a Saudi developer, investor,
and operator of power generation, water
desalination and green hydrogen plants
worldwide, has signed heads of terms agree-
ments to develop a green hydrogen and
ammonia pilot project in Uzbekistan with the
country’s Ministry of Energy and state-owned
chemical company Uzkimyosanoat.

Uzbekistan’s first green hydrogen pro-
ject will be an integrated facility and is set
to be connected to an existing ammonia
plant in Chirchiqg, 45 kilometres from the
capital Tashkent. The project is expected
to generate 3,000 t/a of green hydrogen.
ACWA Power says that it will oversee the
full value chain of integration to the exist-
ing infrastructure, which is expected to
improve the on-stream time of the facility
and reduce its dependence on natural gas.
The company has plans for an accelerated
development timeline for this facility and is
targeting a commissioning date of Decem-
ber 2024.

Mohammad Abunayyan, Chairman,
ACWA Power, said: “Uzbekistan has
emerged as one of the most exciting
growth countries for ACWA Power in recent

NITROGEN INDUSTRY NEWS

years and is our biggest destination for
investment outside of Saudi Arabia.”

A second project involves a feasibility
study for the development of a 500,000
t/a green ammonia plant. This project
would reduce Uzbekistan’s dependence on
natural gas by 600 million m3/year, and
would cut carbon dioxide emissions by 1.5
million t/a. The study will be completed by
the end of 2024.

Ammonium nitrate complex for
KazAzot

Técnicas Reunidas has won an engineer-
ing contract to develop an ammonium
nitrate plant at Aktau in Kazakhstan. The
Spanish company has been selected by
state owned fertilizer producer JSC KazA-
zot through a front-end engineering design
open book estimation. Construction of the
$1 billion complex will be undertaken by
Técnicas Reunidas through an engineering,
procurement and construction contract,
once the FEED is finalised and financing
is closed.

The new world scale complex will have
the capacity to produce 660,000 t/a of
ammonia, 577,500 t/a of urea, 395,000
t/a of nitric acid and 500,000 t/a of
ammonium nitrate and will become the
largest combined fertilizer production com-
plex in the Kazakhstan. Técnicas Reunidas
says that it will be a reference in its sector
at an international scale due to the mini-
misation of environmental impact and sub-
stantial efficiency improvements, including
a high level of integration with existing
facilities and optimising the use of natural
resources. [ |
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Syngas News

Fulcrum starts up waste to fuel plant

Fulcrum BioEnergy says that it has successfully produced low-carbon synthetic crude
oil using landfill waste as a feedstock at its Sierra BioFuels Plant, the world’s first
commercial-scale landfill waste-to-fuels plant. Located outside of Reno, Nevada, Sierra
will produce approximately 11 million gallons of renewable, low-carbon transportation
fuels each year from approximately 175,000 t/a of landfill waste.

“This accomplishment is a watershed moment for Fulcrum and opens the door for
our plans to transform landfill waste around the world into a low-carbon transportation
fuel in a way that will have a profound environmental impact,” said Eric Pryor, Fulcrum’s
President and Chief Executive Officer. “After more than a decade of dedication and per-
severance, successfully creating a low-carbon fuel entirely from landfill waste validates
the strength of our process and our partners’ unwavering belief in and support for our
business model. As we continue to work to address global environmental challenges
and advance our development program, we aim to replicate our success at Sierra with
cost-efficient net-zero carbon plants nationally and ultimately around the globe.”

The plant uses JM and BP’s innovative FT CANS technology to convert syngas from
gasified waste into synthetic fuel. JM and BP signed their first licence with Fulcrum to
use their technology in 2018. Noemie Turner, VP technology development and com-
mercialisation at BP, said: “We’re excited that commercial-scale use of our Fischer
Tropsch technology built on a foundation of top-class research and development, in
collaboration with our technology partner, Johnson Matthey could help support the

decarbonisation of the transport sector.”

@rsted moves ahead with green
methanol project

@rsted says that it has taken a final invest-
ment decision to build Europe’s largest
green methanol plant, FlagshipONE, to
supply green fuel for the shipping industry.
Topsoe will provide engineering, procure-
ment and fabrication for the project, includ-
ing pre-assembled modules for the facility
and free-standing equipment such as the
methanol reactor and distillation columns,
as well as licensing its eMethanol synthe-
sis technology. The plant will be built in
Ornskéldsvik in Northern Sweden and is
expected to be in operation in 2025. The
facility will produce approximately 50,000
t/e ear of green methanol from renewable
energy and biogenic CO,. This is enough to
fuel a large ocean going vessel or several
ferries, according to the company.

Sundus Cordelia Ramli, member of Lig-
uid Wind’s Board of Directors and CCO for
Power-to-X at Topsoe, said: “The shipping
industry is one of the single biggest emit-
ters of CO,, accounting for 3% globally. It
makes us proud to be part of this consor-
tium that brings together very capable play-
ers to actively bring down this figure. We
look forward to bringing our tried and tested
methanol technology into this innovative

12 www.nhitrogenandsyngas.com

context and to support decarbonisation of
the shipping industry alongside @rsted, a
leader in renewable energy.”

Anders Nordstrgm, COO at @rsted P2X,
said: “@rsted is determined to lead the
green transformation of society, and that’s
exactly what we’re doing by constructing a
project like FlagshipONE. We believe that
e-methanol will play a key role in bringing
down the carbon emissions from the mari-
time industry, and alongside key partners
like Topsoe, we're working hard to make
that vision come true”

Test runs for power-to-hydrogen-to-

power demonstrator

ENGIE Solutions, Siemens Energy, Cen-
trax, Arttic, the German Aerospace Center
(DLR) and four European universities,
together forming the Hyflexpower con-
sortium, have announced the successful
completion of the first stage of a research
project on renewable energy. Located at
the Smurfit Kappa Saillat Paper Mill in Sail-
lat-sur-Vienne, this program aims to dem-
onstrate that green hydrogen can serve as
a flexible means of storing energy which
can then be used to power an industrial
turbine. The hydrogen is produced on site
with an electrolyser and used in a gas tur-
bine with a mix of 30-vol.% hydrogen and

70 vol.-% natural gas for power generation.
The partners describe it as the world’s
first industrial-scale power-to-X-to-power
demonstrator, and expect to conduct trials
this year that will continue to increase the
hydrogen ratio up to 100%.

Commenting on the end of the initial
testing phase, Gaél Carayon, Project Direc-
tor at ENGIE Solutions, said: “Ambitious
projects like this one require taking part-
nerships to the next level and being united
in a joint mission to make decarbonisation
a reality. Hydrogen will play a crucial role
in the interaction between renewables and
electricity storage and generation. ENGIE
Solutions is proud to participate to this
unique project.”

Tjelbergodden to shut down for

three months

Equinor says that it plans to close its Tjeld-
bergodden methanol plant from the sec-
ond week of February until the end of April
this year while installing a mercury removal
unit. The unit will enable the plant to better
handle the condensate from its feed from
the offshore Dvalin petroleum field, which
contains higher amounts of mercury than
the plant’s current systems are designed
for. Tjelbergodden is Europe’s largest
methanol plant, accounting for around 25%
of the continent’s production and has an
annual capacity of around 900,000 t/a. It
is co-owned by Equinor and ConocoPhillips.

Sustainable aviation fuel from methanol

Sustainable aviation fuels are intended
as drop-in replacements for fossil fuel
aviation fuel without major modifications to
the engines and infrastructure. However,
most current SAFs are used in a blend
with conventional jet fuel, with the drop-in
rate typically limited to a maximum of 50%.
Consequently the German Federal Ministry
of Digital Affairs and Transport (BMDV) has
launched a two and a half year study with
a budget of €5.2 million with the aim of
developing a process that, in addition to
producing a 100% drop-in capable SAF,
also allows the process route used for this
to be as selective as possible, with mini-
mal additional CO, emissions and with a
high degree of integrability into existing
structures or new installations. The start-
ing point of the process is sustainably pro-
duced methanol.

Nitrogen+Syngas 381 | January-February 2023

JANUARY-FEBRUARY 2023

Insight


http://www.bcinsight.com

10

1"

12

(K]

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

K74

35

36

37

38

39

40

41

42

43

47

48

49

50

51

52

53

54

55

56

In addition to catalyst development,
process development, plant integration
and the design of a demo plant, the pro-
ject also includes techno-economic and
ecological analysis as well as accompa-
nying support for the certification and
analysis of the new aviation fuels. It brings
together a consortium including BASF
Process Catalysts, refiner OMV Germany,
standards company DLR, testing labora-
tory ASG, and thyssenkrupp Uhde, the lat-
ter of which is developing the technology,
optimising the process steps in terms of
reaction control and efficiency, integrat-
ing the individual processes into an eco-
nomical and sustainable overall process,
designing the demonstration plant and
calculating the total investment cost for a
commercial plant.

Contract signed for green hydrogen

plants
HH2E has signed an agreement with
Noway’s Nel Hydrogen Electrolyser AS for a
front end engineering and design study and
a letter of intent for two 60 MW electrolyser
plants in Germany. The FEED will commence
after a firm purchase order is made, and
the parties intend to conclude a contract
for electrolyser equipment within the first
half of 2023. The two 60 MW plants will
be among the largest green hydrogen pro-
duction plants in Europe. Both facilities are
in the first phase and can be significantly
expanded. The hydrogen will be used for
industrial applications, transportation, and
heat. In total, HH2E is aiming for 4 GW of
electrolyser capacity in Germany by 2030.
“One of the prerequisites for reach-
ing our growth ambitions is the sufficient
availability of high-quality electrolysers in

Europe, such as those that Nel will supply.
We are very happy and confident with Nel's
technology and experience”, says Alexan-
der Voigt, Co-founder and board member
of HH2E.

Methanol plant expansion set for Q1
2023 completion

Saudi Methanol Chemicals Co. (Chemanol)
says that the work on its $80 million meth-
anol plant expansion project in Jubail will
be complete at the end of the first quarter
of 2023. In a filing with the Saudi Stock
Exchange, the company said that front-end
engineering and design work on the facility
was 95% complete. The work was initially
due to be finished by the end of 2022, but
it faced delays due to the late submission
of required information from manufac-
turers, according to the firm. The expan-
sion will increase capacity at the plant by
100,000 t/a to 330,000 t/a.

Green methanol plant for Tasmania

Spanish energy company Iberdrola has
announced plans to invest more than $1.1
billion in a new green methanol plant. It is
partnering with developer ABEL Energy to
build a green hydrogen and green metha-
nol production plant at Bell Bay in northern
Tasmania, which will have a capacity to
produce 200,000 t/a of green methanol
in its first phase for use as marine fuel.
The project, called Bell Bay Powerfuels,
would increase to 300,000 t/a in its sec-
ond phase, making it one of the largest
projects of its kind in the world.

SYNGAS NEWS

A major player in renewable energy with
an objective of exceeding 60,000 MW of
renewable capacity by 2025, Iberdrola is
developing 60 renewable and green H, ini-
tiatives in eight different countries. It has
acquired Infigen Energy, Australia’s leading
renewable energy company, and plans to
invest between $2-3 billion in the coun-
try with the aim of reaching 4,000 MW of
renewables capacity in the coming years.
Last year, Iberdrola acquired the rights to
the world’s largest onshore wind farm at
Mount James, with an installed capacity of
1,000 MW.

Shell signs agreement for synthetic

methane production

Shell Oman has signed a letter of intent
with Oman’s Ministry of Energy and Min-
erals to explore the deployment of liqui-
fied synthetic gas (LSG) in Oman. LSG is
methane produced from renewable hydro-
gen and captured carbon dioxide, which is
then liquefied. This low-carbon fuel can be
directly introduced to existing gas networks
and infrastructure, including LNG plants
such as Oman LNG.

Shell has also taken a 35% stake in
Green Energy Oman (GEO), a consortium
that is developing the country’s largest
renewable green hydrogen project in the Al
Wusta and Dhofar governorates. The hydro-
gen will be produced from up to 25 GW of
solar and wind energy. Other members of
the consortium include 0Q, InterContinen-
tal Energy, EnerTech Holding Company,
KSCC and Golden Wellspring Wealth for
Trading. Worley is providing concept feasi-
bility study services for the project.
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People

The International Fertilizer Development
Centre (IFDC) has appointed Henk van
Duijn as President and Chief Executive
Officer (CEQ) as of January 1st 2023. Van
Duijn brings more than 30 years of experi-
ence in agriculture and international devel-
opment, with a focus on Europe, Africa,
and Asia. Prior to his selection as IFDC
President and CEO, van Duijn served as
Vice President, Corporate Services, and
Chief Operations and Finance Officer at
IFDC. Before that, he headed the 2SCALE
program (2019-2021) and served as CEO
of Bopinc (2014-2019). As a diplomat and
civil service director in the Netherlands,
van Duijn led the design, startup, and
implementation of large-scale interdisci-
plinary programs as well as national and
international public-private partnerships
in Europe, Africa, and Asia. He holds a
master’s degree in Land and Water Man-
agement from Wageningen University &
Research.

Outgoing IFDC President and CEO Albin
Hubscher will retire after four years of lead-
ing the organisation to a renewed commit-
ment to soil health. He was instrumental
in formulating IFDC’s plan to develop a
global innovation centre that will design
and scale next-generation soil health
and plant nutrition innovations. Hubscher
praised his successor, saying, “Henk’s

Calendar 2023

Fertilizer Latino Americano,

RIO DE JANEIRO,

Brazil

Contact: Argus Media Ltd

Tel: +44 (0)20 7780 4340

Email: conferences@argusmedia.com

Nitrogen+Syngas Conference 2023,
BARCELONA,

Spain

Contact: CRU Events,

Chancery House,

53-64 Chancery Lane,

London WC2A 1QS, UK.

Tel: +44 (0)20 7903 2444

Fax: +44 (0)20 7903 2172

Email: conferences@crugroup.com

14 www.nitrogenandsyngas.com

Henk van Duijn is now President and CEO of the International Fertilizer Development Centre.

reputation for leading organizations to
achieve great things precedes him in this
appointment. | am confident that he will
continue to build IFDC’s momentum as a
thought leader in soil health and fertilizer
technology, for which he has already been
a prime force.”

The AFA board of directors has unani-
mously approved the appointment of
Saad Abou El Maaty as AFA Secretary
General. EI Maaty has a experience in
managing, executing, and rehabilitating a
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several of major entities in the petroleum
and fertilizer sectors, most recently as
a Chairman & CEO of Abu Qir Fertilizers
and Chemical Industries Co. He has also
served on various regional and interna-
tional bodies as, variously; AFA chairman,
IFA board member and IFA ambassador
representing Egyptian fertilizer producers,
as well as being a member of the board
of governors for the Arab Water Council,
and serving on the Board of Directors for
several companies. |
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UREAKNOWHOW.COM

Problem No. 65 High urea concentration in carbamate recycle

This UreaKnowHow.com round table discusses the process
upset condition of a high urea concentration in the ammonium
carbamate recycle. It is commonly known that the urea forma-
tion reaction from ammonia and carbon dioxide via ammonium
carbamate is an equilibrium reaction and that the urea con-
version in any urea plant is limited. That is why downstream
of the urea synthesis section the urea is separated from the
ammonium carbamate in a recirculation section. Ammonium

Leandro Blum of Petrobras in Brazil starts this round table
discussion: What could cause a higher urea concentration in the
low-pressure carbamate condenser level tank and thus in the
ammonium carbamate recycle?

Muhammad Farooq of SABIC Agri-Nutrients in Saudi Arabia asks
for more information: Can you provide details of the inputs to the
carbamate tank at your plant?

Leandro replies: In our recirculation section we have a rectify-
ing column and two low-pressure carbamate condensers where
vapours from the column are condensed and go to the carbamate
tank. According to our mass balance we should expect a urea
content of some 0.2 wt-% in the tank, but we normally see 1-1.5
wt-%. We think that the vapours from the column are carrying over
urea solution that enters the top of the column.

RD Patel of Notore Fertilisers in Nigeria shares his experiences:
The following are causes of high urea concentration in the ammo-
nium carbamate recycle:

® carryover to the rectifying column off gases;

® from the urea recovery system;

® recovery from the desorption/hydrolyser section.

Mark Brouwer of UreaKnowHow.com in the Netherlands joins
the discussion: A higher urea concentration in the low-pressure
carbamate condenser level tank has sometimes been seen due
to entrainment from the rectifying column.
The following factors can play a role:
® high load on the rectifier (actual plant capacity related to

design);

low pressure (increases vapour flows);

fouling in rectifier causing build-up of liquid;

too low disengagement height in top of rectifier;

type of sprayer which causes small droplets;

a combination of the above.

When did the urea concentration increase? Has it ever been low?
Check the urea content in the rectifying column outlet vapour line.
In case it shows high urea content it means that your bed system
is blocked and needs cleaning or in case there are trays then
clean the holes.
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carbamate is dissociated into ammonia and carbon dioxide
gases by means of low pressure and the addition of heat. The
ammonia and carbon dioxide gases are dissolved in water and
recycled back to the urea synthesis section. The urea con-
tent should be minimal as urea in the ammonium carbamate
recycle leads to lower efficiencies. What are the causes and
remedies for a high urea concentration in the ammonium car-
bamate recycle? [ |

Malik Muhammad Sohail of SABIC Agri-Nutrients in Saudi Arabia
shares his experiences: In my opinion, the following should be checked:
® heat load to rectifier (relates to entrainment);

mass flow of solution inlet;

rectifier outlet urea concentration;

high liquid level at top of rectifier;

inspection of top part (plates/packing).

Masood Yousaf of Fatima Fertilizer in Pakistan joins the discus-
sion: Other possible causes of urea carryover in the rectifier are:
® high level;

® blockage of the packing bed.

Akbar Ali of SABIC Agri-Nutrients in Saudi Arabia asks for
clarification: What can we expect as a negative impact if the urea
concentration increases to 4 wt-% or more due to carryover from
the rectifier column top?

Mark replies: If in the past the urea percentage in the carbamate
tank was normal but now you are faced with this problem it might
be due to displacement of the chimney tray (Chinese hat) in the
outlet of the recirculation heater to the rectifier separator.

Norozipour of Khorasan Petrochemical in Iran shares his experiences:

The following can cause urea carryover from the rectifying column:

® overload of rectifying column;

@ high level;

® fouling in the packing and tubes due to corrosion product and
some oil in the process and even partial blockage of packing
bed (our case);

® malfunctioning of distribution sprayer in the top;

® low pressure.

We were faced with this problem, and we changed the packing and
exchanger. As we know, if urea carries over with the gas phase,
it means we lose capacity of the plant and will consume more
energy to decompose this product to NH; and CO, in the hydro-
lyser section and send it back to the synthesis section.

Amirzadeh of Pardis Petrochemical Co. in Iran contributes to the
discussion: We had the same problem in our unit. Please check

these items before taking any actions:
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® check your synthesis conditions, if everything is ok, this problem
is caused by something else;

@ check for any plugging/fouling in the rectifying column, such as
plugging in the packing bed, overflow line from top part to the
condenser;

In case you have same the temperature in the top of the col-
umn and the loop line your inert valve at exit of the column may
have a problem such as choking or bad design in sizing.

Naseem of SABIC Agri-Nutrients in Saudi Arabia shares his

experience: Carryover happens if the L/G ratio is on the higher

side. Liquid accumulates at the top and gases push it out. In the

rectifying column it can happen due to:

® choking of orifice plugs at bottom of rectifying column if available;

® choking of the recirculation heater tubes;

® compression of the packing bed due to pressure;

® decrease in superficial area in bed or voids due to corrosion
products;

@ partial choking of LV which will appear with level sensor.

Observation: urea content is high in the low-pressure carbamate
condenser level tank. Analyse the ammonium carbamate solution
in the level tank. In case the urea content is higher than design, it
is clear that there is solution carryover.

Short term remedy: Increase the operating pressure gradually
up to the design pressure to shift the liquid. Increase to 0.5 bar
higher than normal and observe the condition. Repeat it until the
desired result and 1 barg below PSV set pressure. If the situation
remains the same, shut down the plant.

Permanent solution: Shut down the unit and clean the heater.

Long Term: Shut down the plant clean the packing bed as well
as the heater tubes. If the orifice plugs are installed at the bottom,
replace them with an orifice plate.

Muhammad Bilal Shabeer of Fauji Fertilizer Bin Qasim in Paki-
stan asks a question: How does choking of the tubes increase the
L/G ratio? Are the tubes blocked?

Naseem replies: L/G means liquid to vapour ratio in the column.
When there is less decomposition and liquid is continuously com-
ing then the L/G ratio will be affected. When the heater is choked,
and decomposition of carbamate decreases, it reduces the gas
flow through bed while the liquid is still coming.

Mark adds another option to the list of possible causes: Another
cause could be the liquid distributor plate holes. These holes get
smaller over time due to iron-oxide precipitation. Once the diameters
become too small, the liquid level rises to over the chimneys resulting
in urea carryover. They are easily reamed back to full size, or larger.

Mohamed Tarek Sadek of Helwan Fertilizer in Egypt shares his

experiences: We have also experienced the carryover of urea solution

in the rectifying column to the LPCC in our Stamicarbon urea plant.

The reasons were:

® plugging of the Rasching rings in the packing bed in the upper
part of the rectifying column;

® plugging in the tubes of heater and that’s why the opening of
the steam valve on the heater recirculation became higher than
normal in order to reach the right set point for the urea solution
out of rectifying column.
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