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Quality
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Since 1965 Intertrade Group has been
nurturing solid fertilizer partnerships with clients,
international suppliers, shipowners and financial
institutions resulting in productive agricultural
crops, generating opportunities for new and
prosperous mutual businesses. Cultivating skilful
and competent commercial practices with
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Sulphuric Acid - ChemTrans is your reliable Partner
for supply, distribution and logistics.
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ARGENTINA Office: M. Weissfeld & Asoc. (INTERTRADE), Mifiones, 2332, Buenos Aires
URUGUAY Office: Tunifertz S.A., Colonia 815, Esc. 704, Montevideo
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impeccable ethical performance, Intertrade Group is
proud of having conquered its most ambitious
objective: solid trust and sound credibility with our
business partners. We invite you to be part of this
history of competent and responsible dedication to our
partners and of our courageous new innovating
agronomic conceptions.
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Cover: Dandelion. 10 Fertilizer Canada: well-positioned to compete Fhe world fertilizer
Shutterstock.com/Mike Newman Canada'’s fertilizer industry is well-positioned to compete globally, as Garth Ind uStry
Whyte, the president and CEO of Fertilizer Canada, explains.

11  Fertilizer International at 50
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Fertilizer International reaches its half-century in July. In this anniversary article,
we highlight how the magazine and the fertilizer industry have changed, decade
by decade, over the last 50 years.

14  Fertilizer financial scorecard

We compare and contrast the 2018 financial performance of the major listed
fertilizer producers, following the publication of fourth-quarter results.
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16 Y _ ) vanced heat recovery

The latest heat recovery systems from Outotec, Chemetics and Clark Solutions
are driving energy efficiency, reliability and safety improvements at sulphuric
acid plants.

o Long track record of worldwide successful experiences in the design, supply, start-up of Phosphoric Acid,
17 Potassium Sulphate and Phosphate Fertilizers production plants

e Knowledge for the supply of a wide range of solutions for Phesphoric Acid production, both Merchant Grade

18 (including Di-Hydrate, Central Prayon Process and combined solutions) and Purified (based on solvent extraction) ’ Wy : PHOSPHATES AND POTASH INSIGHT

e Permanent Licensee of Prayon Technologies for Merchant Grade Phosphoric Acid production wject Fin: 22  The world’s largest potash mine
19 @ In house know how for the design and supply of Potassium Sulfate production units based on Mannheim Furnace Mosaic is making a strategic investment in a long-term project to transform its
process route developed in cooperation with Marchi Industriale (a European fertilizer producer) that allows to Esterhazy production site into the largest and most competitive potash mine in
20 achieve low emissions and high quality products minimizing operating costs and increasing the stream factor through the world.
extended life time of key component Canpotex: helping feed the world
21 @ In house technology for the design and supply of Single Super Phosphate and Triple Super Phosphate (powder Canpotex moves millions of tonnes of Canadian potash thousands of B
and granular) production plants 3 kilometres, across prairies and through mountains, to the Atlantic and Pacific
o ; ) ) , fi hi he globe.
22 e Cooperation with key European technology oriented companies such as Incro and GEA for the design and supply of Ic‘oa‘:’ts or On_w T_T_ shipment to customers across the globe
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23 - L ) ) ) ) " ) ) e T ; ' K+S, the world’s fifth-largest potash producer, offers a growing range of
© Capability of combining Sulphuric Acid, Phosphoric Acid, Fertilizers production units and relevant utilities in an speciality fertilizer products.
Integrated Fertilizer Complex considering all the possible optimizations in the overall balance of steam, electric Bl Phosphates 2019
24 power and utiliies streams = . 8 Around 430 delegates from 37 countries gathered at the Omni Orlando Resort,
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Women in the

) fertilizer sector

Annual Conference of the International Fertilizer

I n June, Montreal play host to IFA2019, the 87th
Association (IFA). This long-standing fixture of

10 the conference circuit is generally recognised as the
global fertilizer event of the year.

1" The event’s reputation as the fertilizer indus-

try’s biggest and highest level international meet-

12 ing is well-deserved. IFA2019 is expected to attract

around 1,300 delegates, including company CEOs,

13 presidents, board directors and senior managers.

Executives from the large fertilizer producers, export-

14 ers and trading companies are all well represented.

IFA’s Annual Conference is rightly renowned for

15 its authoritative supply and demand outlook ses-

sions. Many delegates will therefore be attending to
update themselves on the latest global production
and consumption trends.

If women have IFA2019 also offers unrivalled networking oppor-

17 equal opportunities  tunities, with some 1,500-2,000 individual meet-
. ings expected to take place on the conference

18 to reach their full margins in Montreal. Indeed, an army of analysts
19 potential, the world will no do.ubt be Iocked.m discussion with clients in
every available hotel suite, bar and restaurant of the

would not only be main conference venue, Le Westin Montréal.
f . Equality is al h IFA2019. Th
fa“,er' it would be qU§|ty is also qn t‘ e agenda at 019 ‘e
event will be championing the role of women, with
21 more prosperous the ‘Young Professionals’ session at Montreal hav-
ing women in the fertilizer sector as its theme. The

22 as well. session will look at how the fertilizer industry - tradi-
tionally a very male preserve — can encourage greater
23 gender diversity. Some of the exemplary diversity pro-
grammes already run by IFA member companies will
24 be highlighted as part of this.
Importantly, the Young Professionals session
25 at IFA2019 will provide an opportunity to hear from
young women currently charting a career in the ferti-
26 lizer sector. Women in industry leadership positions
will also be sharing their own career experiences
and lessons. The mentoring of young women profes-
27 sionals — a powerful tool for unlocking potential and
improving confidence — will also be examined.
28 All these issues are expected to be aired during
a conference roundtable discussion on ‘Women in
29 the Fertilizer Sector’ on Wednesday 12th June. This

will be moderated by Candace Laing, Nutrien’s vice
30 president for sustainability and stakeholder rela-
tions. The discussion panel includes some high-pro-
31 file industry names such as Jeanne Johns, Incitec
Pivot’s CEO, and Valerie Renard, Prayon’s director
KYA of sales & marketing. Raviv Zoller, ICL’s president

and CEO, will also be lending his support.

www.fertilizerinternational.com

IFA’s focus on the career prospects of women is
commendable and timely. A recent global analysis
by the World Bank found that women’s economic
status has improved over the last ten years, but
that gaps remain. The Bank has been tracking the
progress made by women in the workplace over the
last decade, publishing its findings in the Woman,
Business and the Law Report 2019 in March.

The report looked at how female employees and
entrepreneurs are affected by legal discrimination. It
revealed “how women must navigate discriminatory
laws and regulations at every point in their careers”
and how this was “limiting their equality of opportunity”.

The report scored gender equality using a host
of workplace indicators such as: starting a job, get-
ting paid, getting married, having children, running a
business, managing assets and getting a pension.
These were used to calculate a national equality
index for countries globally.

The report found that just six countries grant
equal rights to women and men currently. Only Bel-
gium, Denmark, France, Latvia, Luxembourg and
Sweden were awarded full marks, scoring 100 on
the World Bank’s equality index.

But significant progress has been made over the
last ten years, with the average global equality index
rising from 70 to 75, for example. More than 130
economies have also improved women’s economic
rights by enacting a total of 274 legal and regula-
tory reforms. Despite this, only 13 economies have
introduced laws mandating equal remuneration for
work of equal value.

“If women have equal opportunities to reach their
full potential, the world would not only be fairer, it
would be more prosperous as well,” commented,
Kristalina Georgjeva, World Bank Group’s interim pres-
ident. “Change is happening, but not fast enough, and
2.7 billion women are still legally barred from having
the same choice of jobs as men.”

By making the role of women a headline theme
of this year’s Annual Conference, the International
Fertilizer Association is signalling its high-level com-
mitment to gender equality — and a fairer and more
prosperous future for us all |

<, v \erven

Simon Inglethorpe, Editor
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A New era

Sustaining our world for generations to come through
technological and environmental innovation, we deliver
Comprimo® sulfur and Chemetics® sulfuric acid
solutions around the globe with a focus on site reliability,
plant economics and workforce development.

» Research and Development (R&D)

= Consulting, Studies, Debottlenecking

= Engineering, Technology Licensing, Procurement

= Proprietary Equipment Design and Fabrication

= Project/Program and Construction Management

= Construction, Technical Services, Commissioning

= Operator Training, Maintenance, Turnarounds, Retrofits

Find out more at www.worley.com
Email: sulfursolutions@worley.com
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Market price summary $/tonne — End-April 2019

Historical price trends  $/tonne

2,500 2,500 Nitrogen Ammonia Urea p Phosph DAP TSP | Phos Acid
L . f.0.b. Caribbean 223-228 - | f.o.b. E. Europe 112-140 | f.o.b. US Gulf 371-377 - -
® Phosphoric acid ($/t P_0_)(f.0.b. North Africa from Jan 05,
E DAP sulk (fob lflS/Gulzf) & ) f.0.b. Yuzhny 242250 224-230 - | f.o.b. N. Africa 389-420 330-345 720-740
§ Sulphur (fo.l; \'/ancouver - spot) f.0.b. Middle East 245255 | 247-272%* - cfr India 389-392 - 728%
2000 ® TSP bulk (f.0.b,Tunisia from Sept 07) 2000 Potash KCl Standard K,S0, Sulphuric Acid Sulphur Celebrating 50
’ i i [~ f.0.b. Vancouver 262-318 - cfr US Gulf 90-110 | f.0.b. Vancouver 98-100 - H
‘T @ Ammonia (f.0.b. Caribbean) ? uv ul UVe years Of service to
Urea prillec (£0.b. Yuzhny) f.0.b. Middle East 272:331 - - f.o.b. Arab GuIf | 100108 - o
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1,000

1,000

500

500

0

20012002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Source: BClnsight

Market insight courtesy of Argus Media

Urea: Prices bottomed out in the first
half of March, before stabilising in the
lead-up to market-wide increases. The
$20/t increase in US prices, on the back
of limited NOLA barge availability, acted
as an important driver early on in March.
Robust Indian demand, totalling 300,000-
350,000 tonnes, pushed the market into
deficit for April, after extensive purchasing
accounted for most of Middle East, Egypt
and FSU availability. This naturally sup-
ported urea prices as buyers searching for
prompt cargoes were forced to pay a pre-
mium due to the tight availability.

Phosphate: The international market con-
tinued to soften in March/April. This was
linked to slower demand and the end of
domestic seasons in key supply regions,
namely the US, Australia and China.
Mosaic’s phosphate rock mine outage in
Brazil provided an opportunity for more
MAP shipments from the US. The near-

www.fertilizerinternational.com

term import line-up for Brazilian MAP was
therefore correspondingly heavy. In April,
strong DAP demand from India offered
some price support East of Suez, but was
insufficient to stop the downward spiral,
let alone reverse it. Traders are aggres-
sively offering DAP at lower levels in India,
as of the first week of May.

Potash: This year will be a significant one
for potash prices, marking a change in direc-
tion following a two and a half year upward
trend. Crop futures prices and drought are
both weighing on potash demand and val-
ues. In Indonesia and Malaysia, for exam-
ple, prices have stalled on crude palm oil
(CPO) futures and high stock levels. Sup-
pliers managed to resist price drops dur-
ing March/April, ahead of annual contract
negotiations, but were unable to secure
any increases. Although potash prices have
risen almost continuously since summer
2016 - to heights not seen since 2015 —
Argus sees the current price lull as a key
turning point in the market.

Urea: The short-term outlook for urea
is firm. Traders — attempting to sat-
isfy the sudden spike in demand from
India — are still looking for product glob-
ally, bidding up Black Sea and Baltic
prices, and even considering diverting
some formula cargoes from other des-
tinations. The market West of Suez is
less positive, however, with US prices
dropping about $25/st early in May
as logistical issues forced some lig-
uidation sales. Nevertheless, Argus’
trade balance shows the market to be
in equilibrium in May and June. Urea
prices overall should therefore remain
firm over the next couple of months,
although increases greater than
$5-10/t are unlikely.

Phosphate: Argus’ trade balance
for DAP suggests the worst period
for producers may be over. While a
significant upside is unlikely, the
DAP and MAP markets do look more
balanced in coming months. Sea-
sonal fill programmes will see Brazil,
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product. Sulphur prices are for dry material. (+ Quotes for product ex-Arab Gulf). n.a. = not available.

Argentina, India, Pakistan, Bangla-
desh and the US all swing into buy-
ing mode in May/June. Intermittent
demand from India is providing some
Chinese f.0.b. price support. But, in
our view, there is little chance of a
significant upside to prices East of
Suez before the second half of 2019.
While the market does look more bal-
anced than it was in the first quarter,
the overall trend remains soft due to
sufficient near-term spot availability.

@ Potash: Recent developments — such
as mining water flow issues, cuts in
output and weather-related production
problems — are not enough to offset
sluggish demand and rising supply.
Suppliers will at best realise modest
gains in Brazil in the coming month as
its demand ramps up. Important sup-
ply-side developments are happening,
with a number of long-awaited green-
field potash mines now producing and
selling MOP on the international spot

Copyright BCInsight

market. The ramp-up of K+S’'s Bet-
hune mine in Canada, together with
1.4 million tonnes of combined out-
put from EuroChem’s two new mines
in Russia, will contribute to a total of
3.3 million tonnes of greenfield capac-
ity in 2019.

Note: Our usual commentary on price
trends and the market outlook for ammo-
nia and sulphur will resume in our July/
August issue.

CHANGE YOUR MIND ABOUT

PHOSPHATE
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Fertilizer Industry News

IPNI ceases operations

The International Plant Nutrition Institute (IPNI) ceased opera-
tions in April and will close its Atlanta, Georgia, headquarters
and regional offices at the end of June.

The future of IPNI Canada, however, is secure. It will continue
to operate from its office in Saskatoon, Saskatchewan — with
the Foundation for Agronomic Research continuing to act as the
umbrella organisation for the 4R Research Fund.

A statement on IPNI's website confirmed: “The agronomic pro-
grams of IPNI ceased operations on April 1, 2019. This website
will remain online until the end of 2019, but no further updates
will be made.” The statement directed any questions about IPNI’s
past work and projects to the International Fertilizer Association
(IFA), The Fertilizer Institute (TFl), or Fertilizer Canada.

Although the ending of IPNI's operations and its office clo-
sures are being officially described as an “organisational restruc-
ture”, a senior insider told Fertilizer International of their shock
and disappointment at the news.

IPNI was set up in 2007 as a not-for-profit, science-based
organisation dedicated to the responsible management of plant
nutrition for the benefit of humanity. Until six months ago, IPNI
was active across the globe. Its work included agronomic pro-
grammes in Africa, Australia and New Zealand, Brazil, China,
Eastern Europe, Central Asia and the Middle East, Latin and
Central America, North America, South and Southeast Asia. The
Institute’s work was sponsored by member companies, including
CF Industries, K+S, Mosaic, Nutrien, OCP, PhosAgro, Simplot,
Shell Sulphur Solutions and Yara.

The decision to wind-up IPNI in its present form was made
at a special meeting of its members and board of directors on

the 14th December last year. An accompanying press release
described this as: “A major organisational restructure which will
include the transfer of key scientific assets and programs to TFI,
Fertilizer Canada and IFA.”

By absorbing IPNI, the three industry bodies will receive
“enhanced support for initiatives in 4R nutrient stewardship
[and] regional agronomic extension”, the press release added.

“IPNI has long lent scientific expertise to the fertilizer industry’s
efforts to address environmental and food production challenges.
The fertilizer industry remains committed to helping farmers
improve fertilizer management and to monitoring the performance
with which our products are used,” commented Tony Will, the chair
of IPNI's board, and the president and CEO of CF Industries.

A senior IPNI source confirmed to Fertilizer International that:
“IPNI, as we know it, is in the process of wrapping up. As you
can imagine we were shocked and greatly disappointed at this
turn of events. We are in the midst of closing our programmes
and discussing the transition of some of our scientific resources
with TFl, Fertilizer Canada and IFA.

More positively, the IPNI source added: “I believe IPNI has
made many positive contributions to the global fertilizer industry
and agriculture in general and am hopeful the legacy will inspire
others to continue the work we have been engaged in.”

IPNI’s long-standing president, Terry Roberts, has been man-
aging the closure of its offices and programmes and the transfer
of the Institute’s assets over the last six months. He was per-
sonally thanked by Tony Will: “The fertilizer industry is very grate-
ful for the accomplishments and dedication of Terry Roberts and
his team over many years.”

JDCPhosphate hecomes Novaphos

Florida-based JDCPhosphate has changed
its name to Novaphos Inc as part of it drive
towards full commercialisation.

The name change also applies to the
company’s innovative phosphate produc-
tion technology — formerly known as the
Improved Hard Process (IHP). This will also
be known as Novaphos in future.

Novaphos produces high-quality super-
phosphoric acid (SPA) from low-quality
phosphate rock via a thermal process
route. Unlike conventional phosphoric
acid production — which generates large
volumes of hard-to-dispose-of phospho-
gypsum waste — Novaphos co-produces
a commercially valuable construction and
road building aggregate called J-Rox.

The company has successfully improved
the efficiency and reliability of its technol-
ogy during the first three months of 2019.
Novaphos can now achieve phosphate
yields of 80 percent. SPA quality also
continues to improve, with impurities now

www.fertilizerinternational.com

down to around the two percent level, with
strong potential for further improvements.

Novaphos is currently running its Fort
Meade demonstration plant using low-qual-
ity phosphate rock tailings as a feedstock.
These contain just 14 percent phosphate
(P,05) on average, alongside high levels of
silica and other impurities such as magne-
sium oxide.

“The latest improvements to the
Novaphos technology are very significant,”
said Ron Cambre, Novaphos board member
and former CEO of Newmont Mining. “Based
on my long career in mineral processing,
including phosphates, | am excited to see
the technology poised to start addressing
the fundamental needs of the phosphate
sector while minimizing toxic waste.”

The company says it has started a dia-
logue with major phosphate producers and
engineering companies to fully commercial-
ise Novaphos technology.

“Our new name is intended to signify
Novaphos’ readiness to move into the next
phase of its business,” added Timothy Cot-

ton, CEO of Novaphos. “We will work with
industry partners to commercialise our
technology for making phosphate products
that are vital to global food production.”

Mosaic cuts phosphate production

The Mosaic Company has reduced its
phosphates production for the spring sea-
son by 300,000 tonnes.

The decision was made in early March
in response to US market developments
and a fall in the New Orleans (NOLA) price
for diammonium phosphate (DAP).

The production cutback reflected “con-
tinued weather concerns across key US
growing regions, along with higher than
normal carryover inventory levels from the
fall”, Mosaic said in a statement, adding:
“Protecting margins at this seasonably
slow time of the year is important for the
company and its customers.”

The cutback in production will be
achieved through changes in maintenance
schedules and operations at Mosaic’s US
phosphate plants in Florida and Louisiana.
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ICL opens phosphate recycling unit
ICL has opened an innovative phosphate
recycling unit at its Amsterdam fertilizers
production complex in the Netherlands.

In an industry first, the new unit allows
ICL to incorporate recovered phosphate from
secondary sources in the industrial scale
production of phosphate-based fertilizers.

The unit, which uses large-scale, alter-
native phosphate sources such as sewage
sludge ashes and bone meal ashes, was
formally opened by officials from the City
of Amsterdam and the province of North
Holland on 7th March.

ICL described the unit as a “circular
innovation” and an example of the compa-
ny’s strong commitment to sustainability.

“By using phosphate from alternative
sources, we provide society with an innova-
tive circular solution and also prepare our-
selves for a future where phosphate rock
will become an increasingly scarce source.
This installation will allow ICL to continue
with the production of fertilizers that help
feed the world for many years to come in a
sustainable way,” ICL said in a statement.

The company made clear that the unit
was just the start of its plans: “Our ambi-
tion is to further increase the use of phos-
phate coming from alternative sources in
the coming years, with ICL as one of the
international frontrunners in phosphate
recycling.”

New phosphate plant for PhosAgro

PhosAgro has launched a project to build a
new phosphate fertilizer complex at its Meta-
chem site at Volkhov near St Petersburg.

The centrepiece of the project is a new
fertilizer production line capable of man-
ufacturing water-soluble diammonium
phosphate (DAP). This will be constructed
alongside a finished product warehouse,
an 800,000 t/a capacity sulphuric acid
plant and storage for liquid ammonia. An
overhaul of Metachem’s existing phos-
phoric acid plant will also increase its
output to 500,000 t/a.

Andrei Guryev, PhosAgro’s CEO, said:
“This project is one of the key elements of
PhosAgro’s strategy to 2025. In essence,
this is an entire new factory that will
increase PhosAgro’s total phosphate rock
processing capacity [at the site] by one
million tonnes per year [up from 300,000
thousand tonnes] — as well as increasing

the production of high margin phosphate-
based fertilizers due to Metachem'’s logisti-
cal advantages.”

The integration of fertilizer production
with a new 25 MW power plant, which uses
the latest water vapour generation tech-
nology, will significantly reduce the site’s
energy consumption per tonne of product.

The project will require an investment of
around $360 million with commissioning
expected in 2023.

Stamicarbon signs urea plant contract
with ShchekinoAzot

Netherlands-based Stamicarbon has
signed a urea plant contract with Russian
producer ShchekinoAzot.

The contract covers technology licens-
ing, the process design package (PDP)
and the supply of proprietary equipment
for a new urea melt and granulation plant
at Pervomayskiy in Russia’s Tula region.

The 2,000 t/d capacity plant will use
Stamicarbon’s Pool Reactor Design and
Flash Design. The plant’s Safurex” high-
pressure stripper and pool reactor will also
be equipped with a radar-level measurement
system.

The granulation plant at the site will
use Stamicarbon’s Optimized Granulation
Design and MicroMist" Venturi Scrubber
technology.

Sirius launches Stage 2 financing

Sirius Minerals has launched a compre-
hensive finance package to fund the sec-
ond stage of its UK-based Woodsmith
Mine polyhalite project.

The funding package combines four dif-
ferent types of financing:
® A $400 million (£310 million) new share

placement (a ‘firm placing’ and ‘placing’)

and open offer at a price of between

15-18 pence per ordinary share
® Anew guaranteed convertible bond worth

$644 million, of which $400 million

approximately will be fully underwritten
® $500 million of senior secured guaran-
teed bonds (‘initial bonds’)
® A committed and secured ‘revolving’
credit facility of up to $2.5 billion.
The new share offer and convertible bonds
were launched by Sirius on 30th April to
coincide with the announcement.

Chris Fraser, the managing director
and CEO of Sirius Minerals, said: “We
are pleased to announce... a comprehen-
sive markets-led solution for our funding
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requirements which will enable Sirius Min-
erals to complete the development of its
mine and unlock what we believe to be the
world’s largest known high-grade polyhal-
ite deposit. The funding package will bring
together equity, convertible bonds, high
yield debt, and a $2.5bn revolving credit
facility in a multi-stage, flexible structure
that balances the availability of capital with
the needs of the project. [This] provides
a clear pathway to a fully financed project
in the months ahead, while enabling us to
progress construction at full speed.”

Sirius confirmed on 1st May that the
share offer had successfully raised pro-
ceeds of approximately $425 million
(£327 million), and that $400 million of
guaranteed convertible bonds had also
been successfully placed.

UN adopts sustainable nitrogen
management resolution

The latest UN Environment Assembly
(UNEA-4) has adopted a landmark resolu-
tion on sustainable nitrogen management.

The resolution, agreed by the Assem-
bly in Nairobi in March, wants the negative
impacts of reactive nitrogen to be tackled
through a coordinated, coherent and evi-
dence-based approach to global policy.

The International Fertilizer Association
(IFA) responded positively to the resolu-
tion. “This resolution rightly points to the
importance of plant nutrition for global
food security,” commented IFA’s director
general, Charlotte Hebebrand. “We must
continue and further strengthen our efforts
to improve nutrient uptake by crops and
minimize nutrient losses.”

“IFA welcomes this timely proposal to
better assess and quantify both negative
and positive impacts of nitrogen, and to
create a framework to explore and consider
options for improved international coordina-
tion,” added Rakesh Kapur, IFA’s chairman
and the managing director of IFFCO.

The Nairobi Assembly was attended by
an IFA delegation led by Tip O’Neill, the CEO
of IRM and the convener of IFA’s UN Out-
reach Group. IFA said its attendance con-
firmed the fertilizer industry’s commitment
to reducing the environmental footprint of
fertilizers, while helping to close agricultural
yield gaps and improve food security.

IFA already contributes to the Inter-
national Nitrogen Management System
(INMS), also backed by UN Environment.
This System will improve understanding of

www.fertilizerinternational.com

What's in issue 490

Celebrating 50
years of service to
the world fertilizer
industry

FERTILIZER INTERNATIONAL

MAY-JUNE 2019

BClnsight

Southbank House, Black Prince Road
London SE1 7SJ, England

Tel: +44 (0)20 7793 2567
Fax: +44 (0)20 7793 2577

Web: www.bcinsight.com
www.bcinsightsearch.com




FERTILIZER INDUSTRY NEWS

the global nitrogen cycle and measure the
positive and negative effects of nitrogen.
The INMS should allow a more coherent
and evidence-based approach to policy
when completed in 2021.

Delivering on the new UN resolution will
require a step change in nutrient use effi-
ciency (NUE). The average NUE globally is
around 45-50 percent currently, and ideally
needs to be brought within the 50-90 per-
cent range, according to the EU Nitrogen
Expert Panel. Some cropping systems in
West Europe, Brazil, the US and Japan — with
an NUE of around 70 percent — already meet
this goal. But NUE is still too high in other
regions, such as Sub-Saharan Africa, where
nutrients are not being replenished following
harvests, leading to nutrient mining.

WorleyParsons completes Jacobs
ECR purchase

WorleyParsons Limited has completed
its $3.2 billion acquisition of the Energy,
Chemicals and Resources (ECR) division of
Jacobs Engineering Group.

The completion of the purchase was
confirmed in late April and follows the bind-
ing agreement to acquire Jacobs ECR previ-
ously announced last October.

The newly-merged business will be
a “pre-eminent global provider of pro-
fessional project and asset services in
energy, chemicals and resources employ-
ing 57,600 people across 51 countries”,
WorleyParsons said in a statement.

WorleyParsons is being rebranded ‘Wor-
ley’ as part of the merger arrangements.
The company’s name will also be changed
to Worley Limited, subject to approval at
its AGM in October.

WorleyParsons’ CEO Andrew Wood
said: “This merger is about more than
capacity and capability. It's about opportu-
nity. The opportunity to become the partner
of choice for our customers, the employer
of choice for our people and to deliver
enhanced returns for our shareholders.”

As announced in February, Worley will
now operate as four distinct business units:
Advisian; Energy and Chemical Services;
Mining, Minerals & Metals Services; and
Major Projects and Integrated Solutions.

The merger is expected to deliver cost sav-
ings (synergies) of around AUD 130 million
within two years (at a cost of AUD 160 mil-
lion). A more detailed update on the merger
and changes at the company is expected at
Worley’s Investor Day on 5th June.

www.fertilizerinternational.com

Incitec Pivot to close SSP plant

Incitec Pivot is to close its Portland, Victo-
ria, single superphosphate (SSP) plant in
May, following a strategic review.

The closure will consolidate the compa-
ny’s SSP production at the Geelong, Victo-
ria, SSP plant, around 300 km to the east.
Geelong’s maximum SSP output (350,000
t/a) is almost double that of the Portland
plant (180,000 t/a).

The decision to close the Portland SSP
plant is the outcome of a strategic review
which began in 2014. This sought to opti-
mise and rationalise the company’s SSP
production assets, at a time when Incitec
Pivot was facing both domestic overcapac-
ity for SSP and competitively priced imports.

SSP production at both Portland and
Geelong relies on externally-supplied sul-
phuric acid and imported phosphate rock.
Incitec Pivot sources phosphate rock from
international suppliers, while sulphuric acid
is sourced domestically from Nyrstar’'s zinc
smelter in Tasmania. The company’s require-
ment for both raw materials is expected to
fall as a result of Portland’s closure.

Incitec Pivot has confirmed that Port-
land’s distribution centre will continue to
operate as normal, despite the closure of
its SSP plant.

Yara turns smartphones into
nitrogen sensors
A new innovation from Yara International
will allow farmers to measure crop nitrogen
requirements using their smartphones.
The company launched the new precision
farming tool, known as Yaralrix, in March
Nitrogen analysis has traditionally
required expensive equipment beyond the
reach of most growers. Yara’s aim in intro-
ducing the new tool is to make precision
agriculture accessible to all farmers.
Yaralrix includes a free-to-download app
available for both Android and Apple’s iOS.
The app uses the smartphone’s camera
to determine the nitrogen demand of dif-
ferent crops in the early stages of growth.
For measuring nitrogen demand during
later growth stages, the app requires an
additional N-Tester hardware device. This
is available as either a smartphone clip-on,
or as a separate Bluetooth-enabled device.
“Every field is different. By enabling farm-
ers to simply use their smartphones for pre-
cision farming, Yaralrix is a game-changer
that can ultimately provide millions of farm-

ers with new insight about their crops,” com-
mented Stefan Flrnsinn, Yara’'s senior vice
president for digital farming.

He added: “We are now taking the first
steps with the launch of Yaralrix across
Europe. With access to precise data about
the nutritional needs of crops, we can pro-
duce more food and reduce the environmen-
tal impact of farming at the same time.”

Yaralrix works by measuring chlorophyll
levels using a smartphone camera com-
bined with one of two hardware devices.
This enables precise measurements of the
nitrogen needs of crops — making it easier
for the farmer to apply the correct amount
of fertilizer.

The app - without any additional hard-
ware — can determine the nitrogen needs
of winter wheat, oilseed rape, maize and
barley during early growth stages. After
making its measurement, the app pro-
vides an instant recommendation about
how much fertilizer the crops need. This
recommendation uses algorithms and the
accumulated knowledge of more than 20
years of field research.

The app can be supplemented with the
N-Tester Clip. This add-on device clips over
the smartphone camera, transforming it into
a nitrogen sensor for precise nitrogen recom-
mendations at later growth stages. Farm-
ers will initially receive a beta version of the
N-Tester Clip prior to its formal market launch.

Farmers also have the choice of purchas-
ing the N-Tester BT device for Yaralrix. This
connects to smartphones via Bluetooth to
provide nitrogen recommendations for crops
in later growth stages. N-Tester BT is suit-
able for winter and spring barley, winter rye
and winter triticale, as well as the previously
mentioned crop types. It also saves histori-
cal data, improving the ability of farmers to
make correct nitrogen recommendations.

tkIS wins fertilizer complex contract
from NCIC

Germany’s thyssenkrupp Industrial Solutions
(tklS) has won a contract to build a new nitro-
gen fertilizer complex for Egypt’s Nasr Com-
pany for Intermediate Chemicals (NCIC).

The two companies signed the engi-
neering, procurement and construction
(EPC) contract in Cairo in March. The major
order is said to be valued in the “mid-three
digit million euro range”.

The new complex will be built in Ain
El Sokhna, around 100 km southeast of
Cairo, close to NCIC’s existing phosphate
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and compound fertilizer complex. It will
produce up to 440,000 t/a of ammonia,
380,000 t/a of urea and 300,000 t/a of
calcium ammonium nitrate (CAN).

The new Ain EI Sokhna complex is part
of a plan by NCIC to expand its current prod-
uct portfolio to include high-quality nitrogen
fertilizers — and manufacture these for both
domestic consumption and the export mar-
ket. The complex will be completed and enter
production in 2022 under current plans.

“We have a particularly successful part-
nership with Egypt stretching back more
than 160 years which offers great potential
for the future. Our longstanding experience
in plant construction, our strong local pres-
ence and close collaboration with our cus-
tomers form the basis for our success and
strong market position in the region,” said
Marcel Fasswald, the CEO of tkIS.

“To date, we have planned and built 16
of the 17 existing nitrogen fertilizer plants in
the country and are delighted that another
state-of-the-art plant will now be added,” said
Ralf Richmann, CEO of the company’s ferti-
lizer & syngas technologies business unit.

thyssenkrupp will deliver the project as
part of a consortium with the Egyptian com-
pany Petrojet.

OCP awards acid plant contracts to
Intecsa and Outotec
Intecsa Industrial, part of ACS Group, has
been awarded two sulphuric acid plants con-
tracts totalling €255 million by OCP Group.
The contracts involve the construction
of two new 5,000 t/d sulphuric acid plants
at OCP’s vast Jorf Lasfar site. The sulphuric
acid produced will be used to manufacture

phosphate fertilizers. Both acid plants will
also generate energy for the Jorf Lasfar site.

The two contracts, announced on 5th
March, cover basic engineering, detailed
engineering, equipment and material sup-
ply, construction and implementation of
the plants. The timetable for completion of
work on the two plants is estimated at 26
months and 32 months, respectively.

On 13th March, Outotec separately
announced the signing of an €80 million
engineering, procurement and construction
(EPC) contract with OCP Group for a sul-
phuric acid plant.

The new acid plant will be based on
Outotec’s sulphur burning system. It will
incorporate proprietary technologies such
as the HEROS heat recovery system, as
well as a converter, absorption towers
and an acid distribution system made of
Edmeston SX stainless steel alloy.

“Outotec’s sulfuric acid technology has
proven to be one of the leading technolo-
gies for decades. We are honoured that
OCP has selected our design for their new
plant. With our leading technologies provid-
ing benefits such as safety, high reliability
and enhanced heat recovery we are happy
to help OCP reach their sustainability tar-
gets,” says Kalle Harkki, head of Outotec’s
metals, energy & water business.

OCP firms-up ammonia plant plan

Plans by Morocco’s OCP Group to build a
one million tonne capacity ammonia plant
in Nigeria are progressing.

The $1.5 billion project should be finalised
with Nigerian authorities by the end of 2019,
Karim Lotfi Senhaji, CEO of the Group’s OCP

FERTILIZER INDUSTRY NEWS

Africa subsidiary, told Reuters in March.

OCP signed a memorandum of under-
standing for the project with Nigeria's Sover-
eign Investment Authority in June last year.

OCP Africa’s CEO also confirmed plans
to build a $3.7 billion chemical plant in
Ethiopia. This will have an initial capacity
of 2.5 million tonnes, and should enter
production by 2023/2024.

These investments are part of OCP’s
strategy to boost phosphate-based ferti-
liser use and production in Africa. The com-
pany believes there is potential to boost
Africa’s phosphate consumption five-fold
from current levels

“We encourage having this [production]
done as close as possible to the farmers
or the area of consumption. We don’t aim
to produce everything in Morocco,” Lotfi
Senhaji told Reuters.

Dangote signs gas supply agreement

Dangote Fertilizer Limited has entered into a
long-term natural gas supply agreement for
its under-construction Lekki fertilizer plant.

The agreement with Chevron’s Nigerian
subsidiary guarantees the gas supply for the
nearly complete large-scale fertilizer project.
Dangote Group’s massive nitrogen complex,
located at Lekki near Lagos, consists of
two ammonia-urea trains with a combined
annual production capacity of three million
tonnes for urea.

Speaking at the signing ceremony, Deva-
kumar Edwin, an executive director at Dan-
gote, said the Group was looking forward to
enjoying a long-term relationship with Chev-
ron Nigeria Ltd, and to finding other joint
opportunities in the oil and gas sector.

Dangote expects to commission the
new fertilizer plant in June.

Watch free fertilizer
market presentations

argusmedia.com

Watch the free webinars here:

www.argusmedia.com/webinars
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People

Mayo Schmidt is the new chair of Nutrien.
He officially succeeded the previous chair,
Derek Pannell, at Nutrien’s annual meet-
ing on 9th May. Mr Schmidt has held sig-
nificant agri-business leadership roles,
both in Saskatchewan and globally, over
his distinguished 32-year career. He has
also been a director of Nutrien and its pre-
decessors for the past six years.

Derek Pannell and two other incum-
bent directors, Jerry Grandey and Anne
McLellan, all retired from the board at the
May annual meeting, reducing the size of
Nutrien’s board to 12 directors.

“Derek, Jerry, and Anne have been
valuable members of the board of direc-
tors and we want to express our sincere
thanks for their significant contributions to
our success,” said Chuck Magro, Nutrien’s
president & CEO. “The board of directors
and the management team are excited to
work with Mayo as board chair. His experi-
ence, leadership and proven track record
will be important as Nutrien advances its
vision and strategic plans.”

Mayo Schmidt replied: “It has been a
pleasure serving with Derek and Anne for
the past six years and with Jerry since
the start of Nutrien. They are departing
Nutrien having helped to make it the
world’s largest provider of crop inputs
and with an enviable balance sheet. It is
a great privilege and honour for me to be
named chair of Nutrien with an opportu-
nity to lead the board as our business
continues to grow and create value for
shareholders.”

Calendar 2019

‘i

5
IFS 2019 Technical Conference,
BRUSSELS, Belgium
Contact: Steve Hallam,
International Fertiliser Society,
Tel: +44 (0)1206 851 819
Email: secretary@fertiliser-society.org

43rd AIChE Annual Clearwater
Conference 2017,
CLEARWATER, Florida
Contact: Perry Alonso,

AIChE Central Florida Section
Email: vice-chair@aiche-cf.org
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David Trafford.

David Trafford is CRU Group’s new
CEOQ. He was promoted into the role, hav-
ing previously been the CEO of CRU Con-
sulting since joining the Group in 2015.
David is an international natural resources
executive with over 30 years’ experience
in the mining, metals and investment
banking sectors. He was instrumental in
the successful transformation and global
expansion of CRU Consulting, substantially
increasing sales during his time as leader
of the business unit.

Robert Periman, CRU’s executive chair-
man, said: “David brings real breadth of
experience in the commodities that we
specialise in, and understands the nature
of roles at every level of the business. | am
delighted to see him appointed this year,
as we celebrate our 50th anniversary.”

David Trafford replied: “It is an honour
and a privilege to be asked to run CRU
Group, a business with an unparalleled her-

IFA 87th Annual Conference,
MONTREAL, Canada

Contact: IFA Conference Service,
Tel: +33 1 53 93 05 00

Email: ifa@fertilizer.org

SEPTEMBER

TFI World Fertilizer Conference,
CHICAGO, lllinois, USA
Contact: Valerie Sutton

Fax: (202)-962-0577

Email: vsutton@tfi.org

10th GPCA Fertilizer Convention,
MUSCAT, Oman

Contact: Ammara Shahiryar

Tel: +9714 4510666, Ext. 102
Email: ammara@gpca.org.ae

itage and reputation in commodity research,
built over 50 years by dedicated profession-
als and supported by loyal customers.”

Joe Reece has joined the board of
Compass Minerals as a new independent
director. Joe has more than 30 years of
capital markets and investment banking
experience, and is expected to enhance
the board’s market and sector knowledge.

“We are pleased to welcome Joe and
his experience to our Board,” said Dick
Grant, board chairman and interim CEO
of Compass Minerals. “We believe his
background fulfils needs identified by our
nominating committee last year and will
add value in our ongoing consideration of
strategies to increase shareholder value.”

Mr Reece is currently CEO of Helena
Capital, a merchant bank he founded in
2015. He was previously the executive
vice chairman, and head of the Investment
Bank for the Americas, of UBS Securi-
ties from 2017 to 2018. Prior to this, Joe
worked at Credit Suisse between 1997 and
2015, eventually serving as global head of
Equity Capital Markets and global head
of Basic Materials and Infrastructure. He
was also an attorney for 10 years, includ-
ing stints at the Securities and Exchange
Commission and law firm Skadden.

Mr Reece holds a BSc, MBA and Juris
Doctor from University of Akron, as well
as a Master of Laws from Georgetown
University Law Center. He currently serves
as independent director on three other
boards, including Del Frisco’s Restaurant
Group. |

1-3

Africa Fertilizer Agribusiness
Conference 2019,

CAPE TOWN, South Africa

Contact: CRU Events

Chancery House, 53-64 Chancery Lane,
London WC2A 1QS, UK

Tel: +44 (0)20 7903 2260

Email: conferences@crugroup.com

NOVEMBER

7
CRU Sulphur and Sulphuric Acid 2019
Conference, HOUSTON, Texas, USA
Contact: CRU Events
Tel: +44 20 7903 2448
Email: conferences@crugroup.com
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Fertilizer International is 50 this year. The continuing success of the
magazine is built on mutually beneficial partnerships forged over five
decades. So, in celebrating our 50th anniversary this year, we will
also be profiling a much-appreciated commercial supporter in each
issue. This month it is the turn of Marshall, lllinois-headquartered
AGI Fertilizer Systems, a valued long-term advertiser. The company
is even older than Fertilizer International, having celebrated its 50th
anniversary in 2018.

Company profile
AGI Fertilizer Systems, formerly Yargus Manufacturing, estab-
lished in 1968, proudly produce a wide range of premium bulk
blending and material handling equipment that are shipped world-
wide for agricultural and industrial uses. 2018 marked the 50-year
anniversary of the Yargus brand. The Layco-Yargus story is a true
testament to the American Dream. Hard work, grit and imagination.
These words best describe how this family-owned company went
from a small business making truck bumpers and rebuilding con-
veyors for local fertilizer plants to become an international leader in
the development and manufacture of material handling solutions.
“The 50-year journey for me has been remarkable,” says Larry
Yargus, former owner of Yargus Manufacturing. “I have been truly
blessed.” Not everyone has the opportunity to work with multiple
generations of their family. It is uncommon these days for children
to return home to work in a smalltown rural family business. Yet all
three of the Yargus girls came back home to help build the business
and the brand — making this family’s business story truly unique.

ARA Confere
Expo '

nce and

Larry Yargus receiving the ARA’s Jack Eberspacher Lifetime
Achievement Award surrounded by family, including his wife and
daughters Kate, Meg and Anne.

Larry’s lifetime achievement

In December 2018, the United States Ag Retailer Association (ARA)
honoured Larry Yargus with the Jack Eberspacher Lifetime Achieve-
ment Award. This award, presented at the Association’s Annual
Conference and Expo in Boca Raton, Florida, is the ARA’s highest
individual honour. It recognises career-spanning achievements and
major contributions to the agriculture retail industry. For family,
friends and colleagues, there could not have been a better way to
celebrate Larry’s outsanding contribution to a company that — having
started from such humble beginnings — has achieved so much.

www.fertilizerinternational.com

Yargus built their first open top blender (pictured). Things
really started changing for the company, with US-wide
interest in buying their products. Yargus went to their first
national show in Dallas, Texas. It was such a big deal,
the entire Yargus family attended.

Yargus built over 1,000 open top blenders and shipped
these across the United States. In 1983, Yargus got its
first shot at international sales. Glenn Todd from northern
England saw a Yargus ad, visited Marshall, lllinois, and
ended up buying the company’s first blender for export.

Larry Yargus became the sole owner of the company,
reincorporating Layco and renaming the business Yargus
Manufacturing. Larry started marketing the Layco product
line and brand internationally. He also started developing
the tapered vertical blender and rotary drum blender
demanded by the market.

Yargus became more aggressive in international markets,
attending more trade shows and advertising internationally.
The company expanded its North American sales to Europe,
South America and Australia, establishing agents in
Argentina, Mexico and Australia. The UK fertilizer business
loved Yargus open top blenders and sales continued
through the 1990s.

Yargus, always the trailblazer, sold its first plant in Africa.
The Nigerian government bought three plants that were
installed in three states. This marked the start of its
thriving African business.

Anne Yargus Sheehy, Larry’s oldest daughter, came back
home and took over international business development.

Yargus installed equipment in over 60 countries around
the world, including installations all over Australia and in
nearly every Central and South American country.

The Yargus footprint in Africa also expanded to

10 African countries. The company’s strong international
sales team and in-country agent/distributor presence
has driven this growth.
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Your challenge may be to invest in a bulk handling solution that ensures
profitable and sustainable growth for your business. Our expertise is to
provide just that solution. Virtually any dry bulk material can be handled
through safe and smooth Siwertell systems, and thanks to totally-enclosed
conveyors, the operation is free from dust and spillage.
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PICTURE THIS...

Canada is the world’s third largest producer of primary (NPK) plant
nutrients, a position achieved thanks to the pre-eminent might of
its potash industry and its strength in nitrogen manufacturing. The
country’s fertilizer industry is highly export oriented, but also serves
a large and sophisticated domestic agricultural market. Some 95
percent of potash and 40 percent of nitrogen products are exported.
In fact, Canadian fertilizers are traded with over 75 countries and rep-
resent some two percent of the nation’s total exports. Importantly,
Canada is ranked as the number one potash producer globally, with
10 operations in Saskatchewan providing massive production capac-
ity in excess of 35 million tonnes (KCI). K+S’s new Bethune mine
also produced 1.4 million tonnes of marketable potash in 2018,
its first full year of operation. Canada exported more than 10 mil-
lion tonnes of potash in 2016, making it by far the world’s largest
exporter — the US, Brazil and China being the main export desti-
nations. Potash exports are a major revenue earner for the coun-
try, yielding $4.7 billion in 2016. Canada’s nitrogen manufacturing
industry, particularly for ammonia and urea, is another strength — the

country being ranked eighth as a nitrogen-producing nation globally.
Canadian ammonia is exported in large volumes to the neighbouring
US market. Indeed, the scale of this growing cross border trade has
positioned Canada as the world’s fifth largest ammonia-exporting
country. Canada’s urea industry is world-scale too, with seven plants
providing a total production capacity of just over four million tonnes.
Fertilizer production (mining, processing and manufacture) in
Canada is on the rise and generates $17 billion in economic activity
and $9.2 billion in GDP. The fertilizer industry’s total contribution to
Canada’s economy and GDP rises to $23.6 billion and $12.7 billion,
respectively, once transport, storage, wholesale and retail activities are
included. The industry also employs the equivalent of nearly 77,000
full time workers, and pays out $5.1 billion in wages each year.
Fertilizer consumption in Canada has been steadily rising for
several decades to support increased crop yields. The country’s
mature agricultural market is the seventh largest consumer of
fertilizers globally.
Sources: Fertilizer Canada/Nutrien/IFA
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Its commitment to domestic supply investments, trade
negotiations, and safe and sustainable production has
positioned Canada at the forefront of the fertilizer industry
internationally. Canada’s fertilizer industry is well-positioned
to compete globally, as Garth Whyte, the president and CEO

of Fertilizer Canada, explains.

Competitiveness, growth and
investment

he future of the Canadian fertilizer

industry remains strong due to our

focus on improving — not just main-
taining — competitiveness, growth and
investment.

Canada is the world’s leader in potash
production. The country exports fertilizers
to 75 countries worldwide — representing
two per cent of all Canadian exports. The
strength of Canada’s fertilizer industry
comes from being the holder of the world’s
largest reserves of potash and the capac-
ity this provides, combined with its ability to
manufacture high-quality products. It also
draws on our nitrogen manufacturing mar-
ket share. As a consequence, the Canadian
fertilizer sector contributes $23.6 billion in
economic activity to national GDP and pro-
vides nearly 77,000 jobs.

Looking beyond our manufacturing
might, the Canadian fertilizer industry is
also steadfastly committed to the safe,
secure and sustainable use of fertilizer
products — with our member companies
united in making this a common goal. In
doing so, our industry has created a busi-
ness environment that, by enhancing our
reputation domestically and internationally,
improves our ability to compete globally.

Having our voice heard

The Canadian fertilizer industry has enjoyed
success working and communicating with
government at both provincial and federal
levels. This has helped ensure there is
mutual agreement about the importance
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of creating a competitive operating envi-
ronment for the fertilizer industry — and a
recognition of how our industry supports
farmers, the agricultural sector and the
wider national economy.

Fertilizer Canada — with its focus on
maintaining the industry’s freedom to
operate without needless regulations —
continues to work with governments on
legislation that encourages trade and
maintains an effective transportation sys-
tem. It also ensures Canadian environ-
mental policies and programmes reflect
fertilizer industry priorities.

Our constructive engagement with govern-
ments across Canada means the fertilizer
industry is seen as a positive participant.
Indeed, Fertilizer Canada enjoys a highly pos-
itive working relationships with federal and
provincial governments and other key stake-
holders — as was revealed by a recent percep-
tion survey. Encouragingly, some 93 percent
of industry and government stakeholders
hold a favourable opinion of the Canadian fer-
tilizer industry. While fifty four percent agreed
that their opinion of the industry has become
more favourable over the past three years.

Secure, safe and sustainahle

The Canadian fertilizer industry’s world-
class safety, security and sustainability pro-
grammes have also enabled our industry to
thrive. We have become a global leader in
developing and implementing a number of
innovative measures. These have improved
both our competitiveness and enhanced our
social license to operate.

One example of innovation is the three
Codes of Practice created by Fertilizer

MADE IN CANADA

Canada. These offer standardised best
practices for handlers and users of ammo-
nium nitrate, calcium ammonium nitrate
and anhydrous ammonia. We have made
compliance with these Codes, via an inde-
pendent, third-party audit, mandatory for
all Fertilizer Canada members.

By providing access to resources and
training via our elLearning platform, the
Canadian fertilizer industry is improving
the safety and security of its products with
thousands of users.

Sustainability is also a priority and the
Canadian fertilizer industry leads the world in
fertilizer product stewardship. Canada is at
the forefront in adoption of 4Rs Nutrient Stew-
ardship (Right Source @ Right Rate, Right
Time, Right Place®) which is recognised, both
nationally and internationally, as the standard
for sustainable nutrient management.

Fertilizer Canada has formal agree-
ments in six Canadian provinces to imple-
ment 4R Nutrient Stewardship as a key
measure. Three of those provinces (Sas-
katchewan, Manitoba and Ontario) have
also included 4R Nutrient Stewardship in
their provincial climate plans.

The Canadian fertilizer industry has
also been successful in promoting the
international adoption of 4R Nutrient Stew-
ardship. It is now officially recognised by
the UN’s Food and Agriculture Organisa-
tion and the International Joint Commiss-
ion, for example.

Furthermore, Fertilizer Canada and its
partners, the Cooperative Development Foun-
dation of Canada, Global Affairs Canada and
IPNI Canada, recently announced the $17-mil-
lion 4R Solution project. This will bring 4R
Nutrient Stewardship to 80,000 smallholder
farmers in Ghana, Ethiopia and Senegal.

In future, the Canadian fertilizer industry
will continue to innovate and take a global
lead on product security, safety and sustaina-
bility. The sector will also seek to maintain its
highly positive working relationships with all
its stakeholders. In doing so, Fertilizer Can-
ada and its members will ensure that govern-
ment policies continue to attract additional
business investment, grow the economy and
recruit and maintain skilled employees.

www.fertilizerinternational.com
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decade, over the last =
50 years.

ertilizer International is 50 this year.

The title began life as an eight-page

magazine first published in July
1969 by The British Sulphur Corporation
out of their Upper Brook Street offices in
London’s Mayfair district.

Auspiciously, Fertilizer International
first rolled-off the press at the time of the
1969 moon landing, during the very month
that Neil Armstrong and Buzz Aldrin suc-
cessfully touched down in the Sea of Tran-
quillity in Apollo 11’s lunar module.

It was a year of other notable firsts. Robin
Knox-Johnston became the first person to sail
solo non-stop around the world. And the first
episode of Monty Python’s Flying Circus was
aired on the BBC. 1969 was also the year of
Woodstock, the original rock festival. Richard
Nixon was inaugurated US president too.

1969 didn’t just mark the end of a
decade either. Elsewhere in London that
year, less than three miles from Mayfair,
the final Beatles album, Abbey Road, was
being recorded in St John’s Wood.

The last year of the 1960s was also a
volatile time. A quarter of a million people
marched on Washington to protest against
the Vietnam War. In the UK, it was also a
year that was dominated by the start of the
‘Troubles’ in Northern Ireland.

DA e e

s e gl sl

Bl e hestie
e

innovation and change with the maiden
flight in March of the world’s first and only
supersonic airliner, Concorde.

Half a century ago

In 1969, British Sulphur was still being run
by its long-time managing director, John
Lancaster, under the chairmanship of Major-
General Godfrey Edward Wildman-Lushing-
ton, CBE. The Corporation was certainly
well-connected and run with a military swag-
ger in those days. Wildman-Lushington had
previously commanded the Royal Marines
towards the end of World War I, before
becoming aide-de-camp to King George VI.

Lancaster and Wildman-Lushington’s
partnership dated back to 1953 when
John joined the Major-General at the Sul-
phur Exploration Syndicate. Remarkably,
almost all of today’s UK-based fertilizer
consultancies can trace their roots back to
this post-war progenitor.

The syndicate’s first Quarterly Bull-
etin in 1953 also launched what was to
become, under British Sulphur, the first
privately-owned publishing house and infor-
mation company specialising in fertilizers
and fertilizer raw materials.

Although British Sulphur Corporation’s

Celebrating 50 years

of service to the world fertilizer industry.

appeared in 1953, it was not until 1959
that the second journal, Nitrogen, was pub-
lished, followed by Phosphorus & Potassium
in 1962. The finance for this expansion into
wider fertilizer industry research and publish-
ing came from Fisons Ltd, during its brief
1958-1963 period of ownership. By April
1963, however, British Sulphur Corporation
had severed ties with Fisons, operating once
again as an independent private company,
up until the merger with CRU in 1985.
Fertilizer International didn’t appear from
nowhere. It was preceded between 1966
and 1969 by 36 issues of British Sulphur's
monthly World of NPKs periodical, which it
later incorporated. British Sulphur's Phos-
phorus and Potassium, first published in
May 1962, still survives today as our Phos-
phates and Potash Insight section.
Astutely, Fertilizer International filled
a clear gap in the market by combining
a valuable news and information service
with commentary and analysis. From the
very start, the magazine was designed to
be broad-ranging, covering the whole of the
industry from production technology to crop
nutrition. Its remit and scope included the
major nutrients, nitrogen, phosphorus and
potassium, and their respective producers,
as well as fertilizer industry raw materials,

formulations, the technology has been harnessed to deliver
innovative ingredients for agriculture. The PENXCEL system delivers
many performance benefits over industry standard formulations.

Penetrates Deeper For More Consistent Results

PENXCEL technology delivers active ingredients deeper into solid
fertilizer granules more consistently. This innovative formulation
allows the use of active ingredients previously deemed “impossible
to be coated” on fertilizer. It also works well in liquid fertilizer
providing an advantage over powders that stubbornly float on the
surface and blow off granules in a cloud of dust.

= Blends Faster Even In Challenging Cold Weather

Products using PENXCEL technology have low viscosity, so
handling is easy. They pump or pour quickly, even in freezing cold
temperatures, accelerating blending up to 25% faster than industry
standard formulations. Saving time is critical during application
season. PENXCEL provides superior performance in high-volume,
high-speed mixers. The result is consistent fertilizer products that flow
freely and perform in the field.

= Excels In The Field, Excels In Safety

Field trials have demonstrated superior performance for PENXCEL
technology, which has been attributed to more consistent coverage
and deeper penetration of the active ingredients. Lab tests show
that PENXCEL Technology is safer than the industry standard
formulations. The key ingredient’s safety profile, as proven by its use
in human medicine, is evident in the results.

Want to drive innovation forward? PENXCEL Technology allows
you to maximize your existing infrastructure to offer value-added
EEF products with minimal investment. For more information visit
InnovarAg.com today.

©2018 Allrights reserved. INNOVAR AG™, PENXCEL™
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50TH ANNIVERSARY

1969, Issue 1: Six
issues of Fertilizer Inter-
national were published
monthly between July and December 1969.
The magazine was put together by a team
of six, including the editor-in-chief, Daphne
Mermikedes, and our very first editor, Ivan
Elek. Those first six issues varied in length
from eight to 12 pages. Its short length,
broadsheet format and the emphasis on
industry news gave the title the appearance
of a newspaper rather than a magazine.
British Sulphur’s latest foray into pub-
lishing certainly managed to pack a lot of
information into the limited space avail-
able. Individual sections were devoted to
shipments and sales (international mar-
kets), country-by-country production and
consumption (‘news of the world’), com-
pany news, and the new types of equip-
ment being used at production plants
and for packaging, handling and storage.
The latest in production technology and
agronomic research was covered in an
abstracts section. A table of the latest
market tenders, mostly offered by Asian
governments, was also provided.

1960s: Price recession in a
growing market

The last years of the 1960s reveal a
world fertilizer market that, although
expanding strongly, was in a supply-
driven phase with sliding prices (Ferti-
lizer International 1, p4). World fertilizer
consumption had risen by a robust six
percent in 1968/69, with growth in the
world’s largest consuming country, the
US, slightly lower at four percent.

Time magazine celebrates
the moon landing, 20
July 1969. The ‘Fab Four’
began playing together

as The Beatles in 1962.
Concorde makes it's first
flight on 9 April 1969.

www.fertilizerinternational.com

Despite healthy demand growth, it had
been an unsatisfactory year for producers
of fertilizers and fertilizer raw materials due
to an overall annual price decline of about
four percent. The price recession was more
pronounced for potash and phosphate
products, less so for nitrogen products
such as urea and ammonium sulphate. But
it was sulphur, following five years of rising
prices, that was most badly affected. Sul-
phur prices, in a “spectacular change” fell
by just under one-fifth between the autumn
of 1968 and the summer of 1969.

Excess supply was partly to blame,
according to Fertilizer International’s note-
book column: “The continued slide in the
prices of fertilizers and their raw materi-
als, the corollary of intense competition,
reflects the excess of available production
capacity over effective demand.”

The price slide of the late 1960s was
hitting profitability too: “In most sectors
of the fertilizer industry, the expansion of
capacity has not been accompanied by
significant cost reductions, and the dete-
rioration of market prices has depressed
many operations to the limits of profitabil-
ity and in some instances below it,” com-
mented Fertilizer International.

Today's fertilizer producers can only
dream of demand growth running at six
percent per annum. But these were differ-
ent times. The answer to the industry’s
malaise at the end of 1960s, suggested
Fertilizer International, was to focus on
making improvements in transportation
and distribution, due to the scope for
achieving cost savings and increasing
profits downstream of production.

A Fertilizer

11 conamplion

The Intel 4004 was the first commercially-
available microprocessor, released in 1971.
Ray Tomlinson sent the first ever email (to
himself) in 1971 on the ARPANET.
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1979, Issue 120: A decade on, the look
of Fertilizer International was largely
unchanged. It was still being published
monthly as a 12-16 page broadsheet — the
front page news stories still giving the title
the look of a newspaper. Ivan and Daphne
were by now directors of British Sulphur with
John Lancaster installed as both chairman
and managing director. But Fl did have a new
editor, Peter Shaddick, and a publisher, the
estimable John French. Among its six con-
tributors was a certain Clive Yearsley, a very
well-known industry figure today, who later
want on the found the consultancy Profercy.

1970s: Soviet trade emergence

With the eventual thaw in the Cold War still
a decade away, the growth in international
trade with the Soviet Union, especially in
the ammonia and potash markets, was
causing a stir in the late 1970s. Although
the USSR’s fertilizer production was close
to 100 million tonnes at the time (Ferti-
lizer International 116, p1), the bloc largely
operated as a closed and self-contained
market. That all changed in 1978, a
remarkable year for the Soviet fertilizer
industry, due to the impact on world trade
of three landmark developments:
® An agreement with Morocco to import
5-10 million tonnes of phosphate rock
® The first export shipments of ammonia
from Ventspils, the newly-built Baltic
terminal in Latvia
® First import shipments of super phos-
phoric acid received at Ventspils.

Occidental Petroleum Corp and the USSR
had in fact signed a massive and historic

Fertilizer International 490 | May-June 2019

PHOTO: INTEL PROCESSOR: THOMAS NGUYEN/WIKIMEDIA COMMONS

20-year trade deal in the spring of 1973.
This agreed to the large-scale exchange of
Soviet ammonia, urea and potash in return
for the supply of Western super phosphoric
acid. But it was not until five years later, in
1978, that the first exchange of shipments
began (Fertilizer International 120, p22).

The arrival of the USSR on the inter-
national market came at an interesting
moment. The talk in early 1979 was all
about the possible return to price levels
last seen in the ‘fertilizer crisis’ of 5-6
years previously. In March 1979, ammonia
prices in Europe hit $150/t cfr with com-
mentators comparing the latest boom with
that of 1973 (Fertilizer International 117,
pl). That year saw ammonia prices climb
from $40/t to $150/1 f.0.b., before even-
tually reaching $400/t in mid-1974. Price
expectations for 1979 were, however, tem-
pered by the anticipated arrival of “huge
Soviet exports”.

The USSR exported at least 740,000
tonnes of ammonia in 1978, up from
200,000 tonnes in 1977 (Fertilizer Inter-
national 116, p1). These increases were
mainly down to ‘compensation deals’ with
two Western companies, Occidental in the
US and Montedison in Italy. Soviet ammo-
nia exports were due to accelerate further
and more than double in 1979. Deliveries
to Occidental alone were scheduled to
increase to 950,000 tonnes. Other long-
term deals in 1979 would take total Soviet
ammonia exports to more than 1.5 mil-
lion tonnes for the year. Additionally, the
USSR would also continue to act as a spot
supplier of ammonia in Europe and the
Mediterranean.

Remarkably, the Soviet Union in the late
1970s was also supplying more potash
to some Southeast Asian countries than
Canada (Fertilizer International 116, p4).
The USSR contributed 16,000 tonnes to
total Indonesian potash imports of 70,000
tonnes in 1978, for example. The European
cartel was Indonesia’s largest potash sup-
plier, delivering 32,000 tonnes through
its own Singapore bagging terminal. While
East Germany (GDR) and Canada each sup-
plied Indonesia with 12,000 tonnes and
10,000 tonnes of potash, respectively.

The USSR clearly recognised the growth
potential of the Southeast Asian potash
market as far back as the late 1970s.
An exclusive long-term supply agreement
between Soyuzpromexport and Indonesia’s
Fertexim guaranteed that Soviet potash
supply to Indonesia almost doubled to
30,000 tonnes in 1979.
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WINDOWS

Microsoft Windows 1.0 was released
on 20 November 1985. Developed in
the 1970s, CDs became commercially
available in 1982. The Berlin wall fell on
9 November 1989.

1989, Issue 270: By this time, Fertilizer
International had a new owner, CRU
Publishing, and was being produced out
of London offices at 31 Mount Pleasant.
The magazine had shifted to full colour
and its issue size had also expanded to
fifty plus pages. Mark Evans, my imme-
diate predecessor was now installed as
editor, a position he would hold until his
retirement more than 25 years later in
June 2015.

1980s: Market reliant on Chinese
imports

Today, the mammoth scale of China’s
nitrogen and phosphate production
capacity is a given. And the behaviour of
its major urea and phosphate exporters
has long been accepted as a key deter-
minant of international trade flows and
prices. But this was not always the case.
In fact, the opposite was true: rather
than being a mighty exporter, China
was once a major import destination for
phosphate and nitrogen fertilizers.

Indeed, going back 30 years, our Feb-
ruary 1989 issue (Fertilizer International
270, p32) asked whether China’s goal
of fertilizer self-sufficiency by the year
2000 was realistic and ever going to be
attainable. At the time, imported fertiliz-
ers accounted for around 20-25 percent
of China'’s fertilizer consumption.

“As China has become an indispensa-
ble market to the world’s leading fertilizer
exporters, any shift in China’s buying
patterns during the 1990s would have

¢t Finance
-

major implications,” the article notes.
Such fears were very real ones. A whole-
sale curb on Chinese fertilizer imports in
1986, for example, had a catastrophic
effect on world fertilizer market prices.

The article reflected widespread
Western scepticism about the econom-
ics of China’s fertilizer self-sufficiency
plans, saying: “It is debatable whether
the construction of high-analysis ferti-
lizer plants is compatible with low prices
on the [Chinese] home market,” argu-
ing that: “Regulating any [difference]
between home demand and supply via
imports makes more economic sense
than investing in under-utilised, badly
located and costly fertilizer projects.”

With the benefit of hindsight, such
views appear quaintly paternalistic and
misguided. A fixed belief in the status
quo was also plainly in the self-interest
of Western producers and exporters.
However, it is equally important to
remember that, in the 1980s, China’s
economic ascendancy and its present
day global pre-eminence were by no
means certain. The Chinese state’s ruth-
less efficiency in pursuit of its industrial
and economic goals — and how stagger-
ing successful this policy would prove —
only became clear much later.

The article did prove accurate in other
respects. More presciently, it predicted
that China’s dependence on imported
phosphates would start to taper off in
the early 1990s as a plethora of Chi-
nese-Western joint venture projects in
Hubei and Yunnan came to fruition.

www.fertilizerinternational.com

PHOTOS: BERLIN WALL IMAGE: YANN FORGET/WIKIMEDIA COMMON; WINDOWS LOGO: MICROSOFT CORP., 1985; CD IMAGE: ARUN KULSHRESHTHA/WIKIMEDIA COMMONS

Celebrating 50
years of service to
the world fertilizer
industry

FERTILIZER INTERNATIONAL

MAY-JUNE 2019

BClnsight

Southbank House, Black Prince Road
London SE1 7SJ, England

Tel: +44 (0)20 7793 2567
Fax: +44 (0)20 7793 2577

Web: www.bcinsight.com
www.bcinsightsearch.com




1

NV 00 NN o0 O~ WDN

- =
- O

—_
N

50TH ANNIVERSARY

1999, Issue 370: By now,
Fertilizer International
was being published
bimonthly, emerging six times a year as it
does today. The internet age had arrived by
the end of the millennium and with it came
a new section: website reviews. Designed
to ease our readers into the digital age,
these rated company websites on their
content, ease of use and visual appeal.
Overall scores ranged from ‘outstanding’
to a forgiving ‘could do better’!

1990s: Cyclically low prices

The magazine is becoming much more recog-
nisable as well. Two long-lasting staples — our
historical price trends graph and the market
price summary table — are present and corr-
ect, for example. The market price tables
(Fertilizer International 370, p14) reveal
some remarkable price disparities between
end-April 1999 and end-April 2019:

® Ammonia f.0.b. Caribbean, $93-95/t

then vs $223-228/t now

2009, Issue 430: By
zooos 2009, current owners

BClnsight had acquired
Fertilizer International and its two sister
titles Sulphur and Nitrogen+Syngas from
CRU. The magazine was also being pro-
duced from its current Black Prince
Road offices, off London’s Southbank.

® Urea f.0.b. Middle East, $80-83/t then
vs $245-255/t now

@ Potash f.o.b. Vancouver, $115-130/t
then vs $262-318/t now

® DAP f.0.b. US Gulf, $192-195/t then vs
$371-377/t now

® Phosphoric acid f.o.b. North Africa,
$325-385/t then vs $720-740/t now

® Sulphur f.o.b. Vancouver, $30-31/t
then vs $98-100/t now.
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2000s: Boom, bust and recovery

The fertilizer industry in the early
years of the millennium was enjoying
an unprecedented period of prosperity
that accompanied the sustained upturn
in prices which began in 2004/05 (Fer-
tilizer International 431, p7). That hal-
cyon period was to end in 2008 when
the world economy suffered its greatest
shock of the entire post-1945 period.
Consequently, the fertilizer industry, in
common with other commodity markets,
suffered a cataclysmic reversal in fortunes
over the 18month period between the start
of 2007 and mid-2009 (Fertilizer Interna-
tional 430, p40). The high hopes, ambi-
tions and marked optimism that initially
characterised this period, engendered by
sharply rising prices, bullish demand and
strong profit levels, were ultimately dashed
as boom turned to bust.

As with many rollercoaster rides, it all
started so positively. Fertilizer prices in

www.fertilizerinternational.com

The Economist reports
on the global economic crash of 2008.

general had been on a gentle and benign
upward trajectory for several years previ-
ously. But an unprecedented combination
of strong demand, rising crop prices, high
farm profits and access to credit spurred
a price rally that accelerated fast as 2007
moved into 2008.

By mid-2008, prices had risen vertigi-
nously to unprecedented levels, dizzying

Spoof front page of The Sun

newspaper reporting the

invention of the worldwide
web by Tim Berners Lee
fooled many on Twitter. A
‘Y2K’ warning sticker, a
worldwide digital apocalypse
that never happened.

These price differences
exaggerate true changes
in value, having not been
adjusted for inflation over
the intervening 20 years. (One dollar in
1994 would be worth $1.53 in today’'s
prices, for example.) What is clear, though,
is that fertilizer and fertilizer raw material
prices were cyclically low and, starting from
this baseline, did steadily appreciate year-
on-year throughout most of the first decade
of the new millennium. This was a trend
that eventually culminated in the commod-
ity price spike of 2008. |

heights not seen before or since. DAP
(f.0.b. US Gulf) hit $1,200/t, potash (f.0.b.
Vancouver) peaked at just under $900/1t,
while urea (f.0.b. Yuzhny) reached $800/t.
On the raw materials side, ammonia (f.0.b.
Caribbean), sulphur (f.0.b. Vancouver) and
phosphate rock (f.0.b. US Gulf) saw highs
of $900/t, $750/t and $425/t, respec-
tively. Unbelievably, phosphoric acid (f.0.b.
North Africa) was even being traded at
$2,500/t at one point. Investor confidence
in the industry was equally high and, at the
height of the boom, some company valu-
ations peaked at five times their January
2007 levels.

Such elevated prices were always going
to be unaffordable over the longer-term
and, unsurprisingly, the price bubble proved
to be both short-lived and unsustainable.
The inevitable downturn, that came as
2008 ended and 2009 began, was swift
and brutal. As the global economy faltered,
the market quickly shifted into a period
of weak and uncertain demand as cash-
strapped farmers stopped buying inputs.
Prices predictably plummeted as sharply
as they had risen, leaving retailers caught
holding over-valued stock, the unfortunate
middlemen in a product-choked supply
chain.

The resulting downturn hit nitrogen and
phosphate producers particularly hard.
Fertilizer producer profits tumbled in the

Fertilizer International 490 | May-June 2019

PHOTOS: Y2K STICKER: REDDIT.COM; THE SUN FRONT PAGE: THE SUN/VIA ISTWITTERWRONG.TUMBLR.COM

PHOTO: THE ECONOMIST COVER: THE ECONOMIST.COM

final quarter of 2008 as prices headed
sharply downwards, while a collapse in
sales led to widespread production shut-
downs. Incredibly, about 50 percent of
global phosphate production capacity
was idled at one point. Many nitrogen
plants in Western and Central Europe
were also switched off at the end of
2008 in reaction to stalling demand.
Flickers of optimism and the early
shoots of recovery did begin to return to
the market from mid-2009 onwards. This
came from a belief among producers and
investors that the underlying fundamen-
tals that had spurred the 18-month long
price rally remained largely in place. For
crops, prices remained relatively high
and stock levels relatively low, for exam-
ple, compared to their long term aver-
ages. There was also a view that any
hiatus in fertilizer applications, and the
resulting mining of soil nutrients, would
create pent-up demand. In the end, the
fertilizer sector did survive 2007/08
mostly intact, with the profits of the
boom largely cancelling out the losses of
the bust, to eventually emerge in a resil-
ient if chastened mood. |

2019 AND BEYO

2019, Issue 490: This article hopefully
highlights some of the key changes, both
good and bad, that have convulsed the fer-
tilizer industry over the past half-century.
My experience — since taking over the
editorship from my long-standing predece-
ssor Mark Evans in 2015 - is that industry
change, if anything, is accelerating.

Fertilizer producers are no longer local-
ised commodity producers with domestic
assets concentrated in a single country.
Many, through mergers and acquisitions,
have become more integrated, owning the
international production and distribution
assets — and even retail outlets — needed
to secure cost and logistical advantages
in their key end-markets.

An inexorable longerterm shift from
‘volume to value’ is also underway in the
fertilizer market, with producers moving
into lower volume but higher value speci-
ality fertilizer production. Indeed, the very
term ‘fertilizer producer’ is fast becoming
a misleadingly narrow misnomer. Most

50TH ANNIVERSARY

companies now offer fertilizer inputs as part
of a much wider and more comprehensive
package of goods and services to farmers.
Digital farming and precision agriculture are
also now widely-recognised as being inte-
gral to future growth and success.

Would Ivan and Daphne, our very first
editor and editor-in-chief, still recognise the
2019 version of Fertilizer International? |'d
like to think they would. Half a century later
we still provide — as they did in that very
first issue — an informative mix of company
and project news, market analysis and arti-
cles on fertilizer technology.

The continuing success of the maga-
zine depends not only on our own expertise
and acumen. It also relies on the mutu-
ally beneficial partnerships forged with the
many companies and individuals who have
supported us over five decades.

So, in celebrating the 50th anniversary
of Fertilizer International this year, we’'d
also like to say thank you — to all our read-
ers, contributors and advertisers, then and
now. As one thing is certain, we wouldn’t
be here without you. |

Simon Inglethorpe, Editor
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We compare and contrast the 2018 financial
performance of the major listed fertilizer producers,
following the publication of fourth-quarter results.

Fig. 1: Market capitalisation of selected producers, 1 April 2019
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1. As of 1 April 2019

2. Euros not dollars Source: YCharts/Bloomberg
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Nutrien: very productive first year

anada’s Nutrien is the world’s larg-

est crop nutrient company with a

market capitalisation of around
$32 billion (Figure 1). This fertilizer indus-
try giant produces and distributes over
25 million tonnes of potash, nitrogen and
phosphate products for agricultural, indus-
trial and feed customers globally. The
company’s agriculture retail business also
serves over 500,000 growers worldwide
through a network of international outlets.

Nutrien’s much improved 2018 com-
pany results exemplified the overall
upswing in the financial fortunes of the fer-
tilizer majors. Revenues last year increased
by eight percent to $19.6 billion (Figure 2),
while earnings rose 32 percent to $3.9
billion (Figure 3).

Nutrien’s strong revenue and earnings
growth reflected across-the-board improve-
ments in the performance of its potash and
nitrogen operations and agricultural retail
business. Results were also lifted by wider
market conditions in 2018 — and improving
fertilizer market prices in particular.

Chuck Magro, Nutrien’s president and
CEO, described 2018 as a “very produc-
tive first year” for the company. This was
despite poor weather affecting the spring
and fall application seasons in North Amer-
ica, and uncertainties created by the US-
China trade dispute.

Magro said: “Nutrien delivered excel-
lent operational and strategic results in
2018. Earnings [adjusted EBITDA] totalled
$3.9 billion in 2018, which was 32 percent
above 2017. We delivered stronger mar-
gins and volumes on wholesale fertilizer

Fig. 2: Revenues of major fertilizer producers, 2017-2018
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Source: Company filings
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Fig. 3: Eamings of major fertilizer producers, 2017-2018
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Fig. 4: Net debt of major fertilizer producers, end 2018
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sales and achieved record retail earnings
— despite some challenges in grower eco-
nomics and weather conditions.

“Earnings from our potash and nitro-
gen business units rose significantly due
to higher prices, increased volumes and
lower costs. We received $5.3 billion
in net proceeds from the sale of equity
investments. Our [fourth-quarter] results
demonstrate the resilience in our earnings
and cash flow, given this was one of the
wettest fall seasons in the US in over 100
years.”

With a massive 22.6 million tonnes
of potash production capacity, potash
sales remain a core part of Nutrien’s busi-
ness. Potash earnings (adjusted EBITDA)
increased by a robust 48 percent in 2018
compared to the previous year. The year
ended particularly strongly with fourth-quar-
ter potash earnings up 59 percent year-on-
year — boosted by higher selling prices,
record sales volumes and lower cost of
goods sold per tonne.

Nutrien’s nitrogen earnings (EBITDA)
were similarly solid, up by 43 percent in
2018 compared to the previous year.
Fourth-quarter earnings were again buoy-
ant for nitrogen, being 63 percent higher
than the same period in 2017, mainly due
to higher prices across all products.

Nutrien’s full-year retail earnings
(EBITDA), in contrast, improved by a mod-
est five percent year-on-year. These were
dented by a 11 percent downward hit in
the fourth-quarter, compared to 2017, a
consequence of the weather-affected fall
application season in the US.

Fertilizer International 490 | May-June 2019

Source: Company filings

1. Long-term debt
2. Euros not dollars

Enviably, Nutrien also benefited from
massive divestment proceeds and a large
increase in cash flow last year. Proceeds of
the sale of SQM shares and other divest-
ments totalled $5.3 billion in 2018. Free
cash flow also rose to $2.0 billion for the
year, a 53 percent increase on 2017.

Looking ahead, Magro said: “For 2019,
we expect strong crop input demand in
the first half of the year due to the lim-
ited application window in the fall of 2018,
a recent improvement in crop prices and
higher corn acres in the US. We expect
crop nutrient fundamentals will remain
strong in 2019, and we are well positioned
to benefit as the world’s largest producer.”

Mosaic: earning rise by two-thirds

The Mosaic Company also prospered in
2018. Full-year revenues at the Florida-head-
quartered potash and phosphate producer
rose 29 percent to $9.6 billion (Figure 2).

2018 earnings (adjusted EBITDA) grew
by an even more impressive 68 percent
over 2017 to reach $2.0 billion (Figure
3). Full-year operating earnings of $928
million, up from $466 million the year
previously, were driven by higher margins
across the business, and were also aided
by higher sales volumes, both for potash
and at the company’s Mosaic Fertilizantes
business in Brazil.

2018 highlights at Mosaic included:

® Record potash and phosphates produc-
tion and record sales of its MicroEssen-
tials speciality phosphates product

Source: Company filings

® Receiving the final permit to mine the
Ona phosphate reserves, extending the
company’s phosphate mining in Florida
for decades

® The commissioning of the first produc-
tion hoist at the K3 mine as part of the
expansion of the Esterhazy potash com-
plex in Saskatchewan.

Fourth-quarter phosphates revenues of $926
million were slightly down from the $1.0 bil-
lion seen last year, with a phosphates sales
volume decline of 25 percent partially offset
by higher average selling prices. Lower sales
volumes reflected both lower production vol-
umes, due to Mosaic’s idling of its Plant City
unit, and negative impacts of weather on the
North America fall application season.

Phosphate gross margins for 2018'’s last
quarter improved to $81/t, up from $53/t
the year before, primarily driven by higher sell-
ing prices and more premium product sales
of MicroEssentials. Mosaic’s North American
operations produced 2.1 million tonnes of fin-
ished phosphates in 2018’s fourth-quarter,
compared to 2.3 million tonnes in 2017.

Mosaic’s potash revenues totalled
$592 million in the fourth quarter, up from
$496 million last year. The improvement
was driven by higher average selling prices
and higher sales volumes.

Potash gross margins improved to
$88/t, compared $51/t in the fourth-
quarter of 2017, thanks to higher selling
prices in large part. Potash production for
the fourth-quarter was 2.6 million tonnes,
some 99 percent of operational capacity,
up from 87 percent the year before.
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“Mosaic delivered strong fourth quarter
results to complete a year of significant
accomplishments and operational excel-
lence,” said Joc O’Rourke, Mosaic’s presi-
dent and CEO. “We are capturing the full
benefit of improved market conditions, and
we expect our strong business and finan-
cial performance to continue in 2019.”

Looking ahead, O’Rourke said: “We are
optimistic for 2019. Accelerated synergy
capture in Brazil, the transformation of
our phosphates business, the successful
ramping up of our Esterhazy K3 mine and
improved market conditions put Mosaic in
position to create significant value — now
and in the years ahead.”

CF Industries:
operating exceptionally well

lllinois-headquartered nitrogen producer
CF Industries was another of 2018’s
strong performers. Full-year revenues rose
seven percent to $4.4 billion (Figure 2),
while 2018 earnings (adjusted EBITDA) of
$1.4 billion were up 45 percent on 2017
(Figure 3).

The company reported net earnings of
$290 million, and also returned $780 mil-
lion to shareholders in 2018 — $500 mil-
lion in share repurchases supplemented by
$280 million in dividend payments.

The North American nitrogen producer
— similar to its potash- and phosphate-
producing counterparts — benefitted from
higher average product prices in 2018. Its
raw material costs were also lower.

“We delivered strong results in 2018, as
higher global nitrogen prices and lower natu-
ral gas costs drove a 45 percent increase in
adjusted EBITDA compared to 2017,” said
Tony Will, CF’s president and CEO. “With
strong nitrogen demand anticipated in North
America during the first half of 2019, our in-
region production and extensive transporta-
tion and distribution network position us well
to build on our 2018 performance.

“Longer-term, our outlook remains posi-
tive: we are positioned at the low end of
the global cost curve due to our access
to low-cost North American natural gas, we
continue to operate exceptionally well and
we expect the global nitrogen supply and
demand balance to continue to tighten.”

Yara: double-digit earnings growth

Norwegian-headquartered Yara Interna-
tional is the fertilizer sector’s second-
largest listed company with a market

www.fertilizerinternational.com

capitalisation of around $11.3 billion (Fig-
ure 1). Indeed, Yara describes itself as
the industry’s only truly global player, hav-
ing production assets on six continents,
operations in more than 60 countries, and
making sales to about 160 nations. The
company is a world-leading nitrates and
NPK producer, with a growing phosphates
portfolio.

While improving results did not match
the upswing of some of its rivals, Yara
still saw double-digit growth in both its rev-
enues and earnings in 2018. Full-year rev-
enues rose by 15 percent to $13.5 billion
(Figure 2), while 2018 earnings (EBITDA)
grew to 1.5 billion, up 13 percent year-on-
year (Figure 3).

Yara also increased its production,
deliveries and margins in 2018. The mar-
gin improvements were mainly driven by
higher urea production margins at Yara’'s
Belle Plaine plant in Canada and higher
phosphate upgrading margins at the com-
pany’s NPK plants. Yara’'s production of
ammonia and finished fertilizers increased
by 11 percent and eight percent, respec-
tively, in 2018. Fertilizer deliveries of 28.5
million tonnes in 2018, up four percent on
2017, mainly reflected company acquisi-
tions in India and Brazil.

Yara's 2018 net income did, however,
decline by more than two-thirds year-on-year
to $159 million. This reflected depreciation
on new investments in production capac-
ity, which generated only limited income
in 2018, as well as a currency translation
loss. Operating income for 2018 was also
down 12 percent at $402 million.

Svein Tore Holsether, Yara's president
and CEO, said: “After a period of growth
and significant investments, our main
focus is currently on optimal integration
and operation of these new assets. Yara’s
earnings must improve in order to generate
satisfactory returns for its shareholders
and achieving this is a top priority for us.
We are also significantly reducing our capi-
tal expenditure, which peaked at $2.2 bil-
lion in 2018, while committed investments
for 2019 and 2020 are 1.3 and one billion
US dollars, respectively.”

Yara highlighted the health of market
conditions and demand for fertilizer and
industrial nitrogen products in 2018.
Although urea prices increased in 2018,
they remain supply-driven, in Yara’s view,
with capacity growth exceeding con-
sumption trends. Yara remains relatively
immune from the commodity urea market,
however, as more than 60 percent of its

finished fertilizers are premium products
such as nitrates and NPKs.

“We have seen increased gas prices in
2018, which mean higher costs for us,”
commented Svein Tore Holsether. “At the
same time, nitrogen prices have been at
a relatively low level — although improving
towards the end of the year. This has had
a negative effect on revenues, but we have
managed to compensate by increasing our
sales of higher margin premium products.”

He added: “We ended 2018 with the
best fourth-quarter earnings (excluding
special items) in four years, with earnings
per share up 22 percent year-on-year.”

K+S: eamings rise despite headwinds

Germany’s K+S Group is the world’s fifth
largest potash producer with a market
capitalisation of around €3.2 billion (Fig-
ure 1). The company’s full-year revenues
increased by a respectable 11 percent
year-on-year to €4.0 billion in 2018 (Figure
2), while earnings (EBITDA) grew by five
percent to €606 million (Figure 3).

Earnings were negatively affected
by production losses at the company’s
Werra plant, a direct result of Germany’s
prolonged heatwave and severe drought
last year. “Despite this headwind, we still
achieved an increase in our operating earn-
ings,” commented Burkhard Lohr, the chair-
man of K+S. “l see many positive signals
for 2019 and am optimistic as a result. Our
earnings [EBITDA] should increase signifi-
cantly compared with the previous year.”

Revenues and earnings at K+S were
boosted by larger sales volumes in 2018
— particularly from the company’s new Bet-
hune mine in Canada — and higher market
prices for potassium and magnesium prod-
ucts. These two factors helped to counter-
act the €110 million in lost earnings from
weather-related production standstills at
the Werra plant.

In contrast, K+S Group’s Bethune pot-
ash plant — currently in the ramp-up phase
— met its 2018 potassium chloride pro-
duction target of 1.4 million tonnes. In an
encouraging sign for future profitability, the
new mine also began to generate positive
earnings for K+S for the first time last year.

EuroChem: strong sales performance

Stronger product pricing and an improve-
ments in its sales mix in 2018 lifted Swiss-
headquartered EuroChem Group’s full-year
revenues to $5.6 billion, a 15 percent rise
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Machine handling of high-quality fertilizers by PhosAgro.

on the previous year (Figure 2). A strong
fourth-quarter performance also helped to
push up EuroChem’s earnings (EBITDA)
by 34 percent year-on-year to $1.5 billion
(Figure 3).

Earnings growth was partly driven by
market price improvements for the Group’s
main fertilizer products. Changes to the
rouble/dollar exchange rate — many of
EuroChem’s production assets are Rus-
sian-based — were another contributory
factor due to their positive effect on Euro-
Chem'’s rouble-denominated costs.

EuroChem’s operating cash flow of
$982 million for 2018 was down by some
$67 million (six percent) on the previous
year, principally due to a fourth-quarter
decline. Higher net working capital and
inventory investments also contributed to
the fall.

“We have delivered a very strong sales
performance, rounding off a terrific year,”
said Kuzma Marchuk, EuroChem'’s acting
CEO. “This leaves us well-positioned to
ramp up our new potash and ammonia
projects — and we expect continued growth
in 2019.”

PhosAgro: an outstanding year

Russia’s PhosAgro is one of the world’s
leading integrated phosphate fertilizer
producers with a market capitalisation of
around £3.8 billion. The company declared
2018 an “outstanding year” in terms of
operational and financial performance.
The company’s full-year revenues for
2018 grew by about 29 percent year-on-
year to RUB 233.4 billion ($3.5 billion,

www.fertilizerinternational.com

Figure 2), while earnings (EBITDA) were up
47 percent for the year at RUB 74.9 bil-
lion ($1.1 billion, Figure 3). The company’s
2018 adjusted net income almost doubled
RUB 41.7 billion ($666 million).

Fourth-quarter revenue growth of 30
percent to RUB 59.4 billion ($893 million)
was mainly driven by the higher realised
price in US dollars for phosphate and nitro-
gen products, combined with the effects
of the rouble’s depreciation against the
dollar.

Summing up 2018, Andrey Guryev,
PhosAgro’s CEO, said: “The company
increased production volumes last year,
with the production of fertilizers and feed
phosphates growing by more than seven
percent year-on-year to nine million tonnes.
We also produced a record 10 million
tonnes of phosphate rock.”

Buoyant market prices for finished
phosphates such as diammonium phos-
phate (DAP) have also benefited producers,
PhosAgro noted. 2018 DAP prices (f.0.b.
Tampa) averaged $419/1 for the year, for
example, having peaked at $439/t in Sep-
tember, a rise of almost 40 percent on the
start of 2017.

Guryev also highlighted the importance
of the domestic market to the company:
“PhosAgro retained its position as the
leading supplier of all types of fertilizers to
the rapidly-growing Russian market, where
we sell more than to any other country.
Combined with third-party products, we
sold nearly three million tonnes of fertiliz-
ers in our priority market.”

PhosAgro’s operational performance
has also benefitted from recent production

capacity investments and upgrades: “The
modernisation of beneficiation plant #3
helped us achieve an unprecedented 92
percent phosphorous recovery rate from
our apatite-nepheline ore, while the new
ammonia plant enabled us to boost self-
sufficiency in this crucial feedstock to 90
percent,” commented Guryev. “As a result,
we increased production of our fertilizers...
by eight percent year-on-year to nine million
tonnes [in 2018].”

ICL: strong finish to an
extraordinary 2018

Israel’s ICL Group is a leading special-
ity chemicals and fertilizer producer with
a market capitalisation of around $6.8
billion (Figure 1). The Group reported an
annual rise in revenues of around nine
percent to $5.5 billion for 2018 (Figure 2),
while fullyear earnings (adjusted EBITDA)
grew by 25 percent year-on-year to $1.2
billion (Figure 3).

Adjusted operating income for 2018
increased by 42 percent to $750 million
(excluding divestments). This was sup-
ported by higher selling prices across all of
ICL’s businesses. Annual net income also
more than tripled last year — relative to
2017 - while 2018 adjusted net income,
increased by around 50 percent year-on-
year (excluding divestments).

Strong fourth-quarter results “capped
an extraordinary year for the company”,
commented Raviv Zoller, ICL Group’s CEO.

“Our industrial products division set an
all-time record for annual profit this year,
benefiting from record bromine prices
and higher sales volumes of several prod-
ucts, while our Potash division achieved
record production at our Dead Sea unit,”
said Zoller. “We significantly improved the
performance of our potash operations in
Spain and our YPH JV in China, both of
which shifted to profitability, as we con-
tinued to focus on cost controls, prudent
capital investments and environmental
responsibility.”

ICL's chairman, Johanan Locker,
added, “2018 represented an impor-
tant turning point for ICL. We started
implementing our new strategy... while
expanding our specialty businesses and
promoting our Innovative Ag Solutions
offerings. | am confident that ICL will con-
tinue to be a flagship of Israeli industry
with a strong global footprint as one of
the world’s major fertilizers and specialty
chemicals companies.”
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UREA TECHNOLOGY

Stamicarbon has developed a new granulation process for the production of urea
ammonium sulphate (UAS). This is able to produces UAS granules containing up to
50 weight percent ammonium sulphate.

Fig. 1: Stamicarbon’s urea granulation process
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Source: Stamicarbon

Soils needs sulphur

ulphur is recognised as the fourth

major plant nutrient, after nitro-

gen, phosphorus and potassium.
Yet large areas of agricultural land are no
longer being replenished with sufficient
sulphur. This is a direct result of flue gas
desulphurisation, the use of cleaner fos-
sil fuels, an increased reliance on chemi-
cal rather than organic fertilizers, and
the shift to sulphur-free, higher-analysis
phosphate fertilizers. At the same time,
the removal of sulphur from soils — and
consequently the demand for sulphur as
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. N
ambient air

a crop nutrient — has actually increased
because of more intensive cultivation and
higher yielding crops. As a result, soil
sulphur deficiency is becoming ever more
widespread — with fertilizer producers and
farmers becoming much more aware of
the value and importance of sulphur as a
major plant nutrient.

Ammonium sulphate

Sulphur can be applied to soils in two forms:

@ Sulphate - this can be directly taken up
by plants but can also be lost due to
leaching

® Elemental sulphur — this is not lost to
leaching but only becomes plant-availa-
ble after microbial oxidation to sulphate.

Sulphate is generally a better alternative to
elemental sulphur for prompt availability.
Ammonium sulphate — besides being
a sulphur source - is also a reasonably
efficient nitrogen fertilizer, although it
does contain less than half the nitrogen
content of urea. Ammonium sulphate
currently accounts for about 50 percent
of the total sulphur applied as fertilizer.
Single superphosphate (SSP) is the next
most important sulphur source. Other
sulphur fertilizers, such as potassium
sulphate (SOP), elemental sulphur and
liquid thiosulphate products, have a
much smaller market share at present.

UAS granulation process development

Stamicarbon, the innovation and license
company of Maire Tecnimont Group,
has prioritised the development of urea
ammonium sulphate (UAS) as a sulphur
source. Ammonium sulphate, in contrast
to elemental sulphur, is a non-flammable,
non-explosive substance, and is not sus-
ceptible to the build-up of static electricity.
Plant operational factors, such as off-gas
removal and the cleaning of off-gas duct-
ing, also favour ammonium sulphate over
elemental sulphur, in Stamicarbon’s view.

The starting point for UAS process
development was Stamicarbon’s stand-
ard urea granulation process, featuring an
extended granulator design and solid flow
cooler (Figure 1).

To gain additional knowledge, a num-
ber of topics were researched and studied
during the development of the new UAS
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UREA TECHNOLOGY

granulation process. In particular, the

following thermodynamic properties of

the water-urea-ammonium sulphate sys-

tem needed to be thoroughly scoped and

examined:

® The solubility, crystallisation tempera-
ture and heat of crystallisation of UAS
solutions and UAS suspensions over a
range of different compositions

® The specific heats of UAS solutions,
suspensions and solids.

More practically, the spraying characteris-

tics of a UAS solution/suspension through

Stamicarbon’s patented nozzles and other

factors also needed investigating, including:

® Handling of the off-gas (containing both
urea and AS) from the granulator

® De-aeration of the UAS-melt prior to
granulation

@ Handling, storage and shipping conditions.

The extra knowledge and fresh insights
gained led to the development of the new
UAS process (Figure 2).

Main features

The main features of Stamicarbon’s new

UAS granulation process are:

® The system is fed with urea melt, urea
solution and solid ammonium sulphate

® The granulation process is suitable
for production of UAS with ammonium
sulphate contents ranging from zero up
to 50 weight percent (wt-%)

® This allows standard urea granules to
be produced as well as UAS

® The UAS granules have the same particle
size (range) as standard urea granules.

UAS process differences

The main differences between the new UAS

granulation process and Stamicarbon’s

standard urea granulation process are:

® Ammonium sulphate is dosed as a
solid stream to the process

® Upstream of the granulator is a dispersal
system in which urea melt and the solid
ammonium sulphate are mixed and wet-
milled to the desired particle size

® The ammonium sulphate dissolves
completely in the urea at concentra-
tions of up to 10 percent of total weight

® At higher ammonium sulphate concen-
trations, part of the ammonium sul-
phate remains undissolved and is fed
to the granulator as a suspension in
the UAS melt.

www.fertilizerinternational.com

Fig. 2: Stamicarbon’s UAS granulation process
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Fig. 3: Separate compartments for the UAS suspension and UAS /urea melt
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Source: Stamicarbon
comp | comp Il comp Il comp IV
LAl IN B
b semess s T~ 3~~~ — — — -

UAS suspension

gAS/urea melt

For products where the desired ammonium
sulphate concentration is above maximum
solubility, the UAS suspension is fed to
compartments | and Il of the granulator
(Figure 3). Granules produced from this
UAS suspension have a rough surface.
This could potentially increase dust forma-
tion due to attrition in downstream han-
dling, and result in inferior flow properties.
However, to correct the roughness, gran-
ules are given a smooth surface by feeding
solid-free UAS melt to compartment Il of
the granulator.

Process description

UAS granulation requires a separate evapo-
ration section to concentrate effluent from
the scrubber. This is necessary because
scrubber effluent cannot be recycled to the
melt plant’s urea evaporation section — as
the presence of ammonium sulphate is a
corrosion risk for synthesis equipment.
The ratio of ammonium sulphate to
urea (AS:U) in the off-gas from the granula-
tor will be equal to the ammonium sulphate
to urea ratio in the UAS melt. This is true
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as long as the concentration of ammonium
sulphate in the UAS melt is kept below 10
weight percent, its maximum solubility.

However, when ammonium sulphate
concentration in the UAS melt exceeds
its maximum solubility — and is partly pre-
sent as a suspension — then the AS:U
ratio in the granulator off-gas will be sig-
nificantly higher than the AS:U ratio in
the granulator’s UAS melt feed. This is
because a proportion of the ammonium
sulphate particles in the melt are incom-
pletely wetted and become entrained
with fluidization air to the scrubber.
Consequently, the AS:U ratio in the
scrubber’s effluent will also be propor-
tionately higher — because ammonium
sulphate dissolve readily in wash water
during the cleaning of granulator off-gas
in the water-scrubber.

In the evaporation section, the UAS
solution from the scrubber is concentrated
in two stages to form a UAS melt. There is
a risk that ammonium sulphate will partly
crystallise and form deposits that foul the
evaporation equipment. This could happen,
as explained above, when the AS concen-
tration in the evaporation section is above
the maximum solubility of AS in the urea
melt (10 wt%). To prevent this happening,
the scrubber-effluent is mixed with fresh
urea solution from the urea melt-plant.
This mixing is regulated to ensure that the
ammonium sulphate concentration in the
outlet of the second evaporator is below its
maximum solubility in urea melt (10 wt.-%).

For standard urea granulation, bed tem-
perature ranges from about 103 to 110°C.
The UAS plant, in contrast, is designed
to allow granulator bed temperature to
be controlled in a range from about 95 to
110°C at full plant load. This is necessary
because of the significantly lower crystal-
lisation temperature of UAS melts, in com-
parison with a pure urea melt. (UAS melt
containing 10 weight percent of dissolved
ammonium sulphate, for example, has
a crystallisation temperature of approxi-
mately 120°C, versus a temperature of
132°C for a urea melt.)

The ammonia washed from the off-
gases generated by the granulator and
granulate coolers is captured and con-
verted to ammonium sulphate. This means
ammonia is used efficiently in the UAS-
process, being incorporated in the UAS
end-product.

Ammonium sulphate is fed to the UAS
process in solid form, preferably as a
granular free-flowing product with a small
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Table 1: Typical UAS end-product composition and properties: 31.5 weight percent

ammonium sulphate content
Total nitrogen, wt-% 38.35
Total sulphur, wt-% 7.5
Biuret-increase, wt-% 0.1
Water, wt-% 0.25
Formaldehyde, wt-% 0.3
Free ammonia, ppm-wt 50
Temperature, °C 40
Crushing strength (granule of 3.15 mm), kgf >3.0
Fraction of product between 2 and 4 mm >0.9
Fraction of product <1 mm <0.01
Average granule size, mm 3.0

Source: Stamicarbon

Table 2: Typical expected emission levels

Standard technique

Best available technique

Urea dust 25 mg/Nm3

< 5 mg/Nm3

AS dust 25 mg/Nm?3

Source: Stamicarbon

Stamicarbon has prioritised the
development of urea ammonium
sulphate (UAS) as a sulphur source.

particle size (ds, = ~1 mm). In theory,
ammonium sulphate from any source can
be used - including waste ammonium sul-
phate from caprolactam production or from
coke ovens, for example.

Product properties

UAS granules are produced by fluid-bed
granulation in a similar way to the standard
urea granulation process — including screen-
ing, crushing of oversize granules and recy-
cling of undersize and crushed oversize to
the fluid-bed granulator. The average particle
size and particle size distribution of the UAS
granules are therefore similar to those of
standard urea granules. The shape and sur-
face of the UAS granules — after smoothing in
the third compartment of the fluid-bed granu-
lator — are also similar to those of stand-

< 5 mg/Nm3

ard urea granules. The composition and
properties of a typical UAS end-product are
shown in Table 1.

Emissions

Both urea and ammonium sulphate
are easily and effectively removed from
vented off-gases. This is because all the
off-gases from granulation equipment are
directed to the scrubber, and urea as well
as ammonium sulphate are very soluble
in water and UAS solutions. Depending on
local regulatory requirements, a number
of scrubbing technologies are available
to reduce dust (urea and ammonium sul-
phate) emission levels to the 5-30 mg/
Nm? range (Table 2).

Status of first UAS project

Stamicarbon designed its first commercial
UAS plant for EuroChem’s Novomoskovk
Azot site in Russia. This is Russia’s first
urea-UAS plant, with a capacity of 400 t/d
for urea and 600 t/d for UAS. The plant was
formally opened in December 2018 and the
first UAS granules have been produced.
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SULPHURIC ACID TECHNOLOGY

The latest heat recovery systems from Outotec, Chemetics and Clark Solutions are driving
energy efficiency, reliability and safety improvements at sulphuric acid plants.

Outotec’s HEROS™ heat recovery
system

Outotec recently introduced improvements to
its safe and robust HEROS™ heat recovery
system. The new concept —which is designed
to enhance the acceptance and reliability of
heat recovery systems in the sulphuric acid
industry — has been successfully proven. An
installation of the enhanced HEROS™ system
at one particular metallurgical sulphuric acid
plant has demonstrated its reliability over a
number of years — and done so under a vari-
ety of different operating scenarios, such as
gas flow and SO, fluctuations induced by the
upstream smelter operation.

HEROS™ has two key elements: a ven-
turi absorber combined with a dedicated
acid circulation system (Fertilizer Inter-
national 478, p30). These are installed
at sulphuric acid plants upstream of the
intermediate absorption tower (Figure 1).
HEROS™ works by transforming heat gen-
erated within the system into low-pressure
steam using a specially designed boiler.

HEROS™ heat recovery systems can be
easily retrofitted at existing sulphuric acid
plants. The systems are designed to be
shutdown while the intermediate absorp-
tion tower remains in full operation. Advan-
tageously, HEROS™ has ability to convert a
large percentage of low-level heat into valu-
able steam, while at the same time drasti-

cally reducing cooling water consumption.
The system can produce up to 0.46 tonnes
of additional low-pressure steam per tonne
of sulphuric acid, depending on the plant
configuration.

HEROS" was first introduced in 1989.
The system was always designed with high
safety standards in mind and for ease of
operation. The concept has been refined
over the years, further increasing opera-
tional efficiency and safety. These sys-
tem improvements culminated in recent
HEROS™ installations at metallurgical
plants in Turkey and Asia, as well as at
sulphur-burning plants in Egypt.

Metallurgical acid plant
reference case

Outotec recently shared the operational
experiences gained from a pioneering
retrofit project for an enhanced HEROS™
system (Sulphur 373, p46). This was inte-
grated into an existing modern metallurgi-
cal sulphuric acid plant complex with only
limited space for installation.

The installed HEROS™ system, which has
been in continuous operation since early
2014, includes a venturi tower, fully clad
with an acid-resistant brick lining, as well as
different levels of process and automation
control. The system captures most of the
excess heat from the intermediate absorp-

Fig. 1: Outotec HEROS™ configuration
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venturi absorber absorption tower

tion stage, producing low-pressure steam
to satisfy on-site industrial demands. The
installation has successfully allowed the
acid plant to operate continuously, a key
requirement of the customer, without dis-
turbing the metallurgical production process.

Chemetics Energy Solutions (CES)

Extracting more of the energy released during
the production of sulphuric acid is increas-
ingly important to create additional revenue
for plant operators. Chemetics has devel-
oped a family of process add-on systems
that recover additional energy without caus-
ing a reduction in plant availability. Marketed
as Chemetics Energy Solutions (CES), they
provide various process options, including
add-ons for low-pressure steam production,
hot water production, and the preheating of
boiler feed water upstream of the deaerator.
The benefits of producing low-pressure
steam are relatively well known within the
sulphuric acid industry. Less well known,
however, is a new and interesting appli-
cation that uses hot water in sea water
desalination. This novel application is well-
suited to locations where fresh water is not
readily available (Sulphur 373, p50).

CES-HWS™

Chemetics offers a proprietary hot water
system (CES-HWS™) as a process add-on
for sulphuric acid plants. CES-HWS™ is
used to produce hot water from the acid in
absorber circuits. The process incorporates
anodically protected acid coolers. These
are specially designed to withstand high
hot water temperatures.

Chemetics, as the inventor and the
world’s leading fabricator of anodically
protected stainless steel acid coolers, is
capable of designing coolers that can pro-
duce hot water at temperatures up to 95°C
while still maintaining effective passiva-
tion of metallic surfaces. If required, even
higher temperatures can be reached — up to
approximately 105-110°C — by using SARA-
MET® coolers instead.
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Fig. 2: Integration of a sulphuric acid plant with an MED unit
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Fig. 3: Typical 3-stage MED system
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The amount of energy that can be eco-
nomically recovered by CES-HWS™ depends
on the plant configuration. All the absorp-
tion energy can be recovered if a single
pump tank provides acid to all towers. If
multiple pump tanks are used, then it is
typically only justified economically to
recover energy from the intermediate tower.

For CES-HWS™ installations to be of
benefit, it is also necessary to have a hot
water use (e.g. for process heating) and a
user located within a reasonable distance.
Equally importantly, the user must be able to
cool the water to approximately 60°C before
returning it to the acid plant. This is because
the temperature of the returned water needs
to be low enough to cool the absorber acid
to 75°C or less before it enters the acid
towers. The installation of trim coolers can
become necessary, in situations where the
hot water user is not able to utilise all the
energy, or if there are periods when the hot
water user is not available. Trim coolers use
cooling water, seawater or air to allow the
acid plant to operate normally.

CES-DSW"

Chemetics also offers a desalinated sea
water system (CES-DSW™) as another pro-
cess add-on. This system — similar to the
CES-HWS" - also generates hot water in
the acid plant, although its configuration is
different (Figure 2).

In CES-DSW™, hot water is used in a
closed loop to produce desalinated water
from sea water or brackish water using
multiple effect distillation (MED). Hot
water generated at 90-95°C flows from
the acid plant to the MED unit where it is
used in the sea water heaters to create
low-pressure (0.5 bara) flash steam (Figure
2). This flash steam, in turn, provides the
energy source for the multiple effect distil-
lation process. The use of a closed loop

Fertilizer International 490 | May-June 2019
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ensures that the circulating hot water does
not have a direct path to the desalinated
water produced.

The MED unit, as the name implies,
uses multiple evaporation stages. Sea
water is evaporated in the first stage using
the flash steam generated in the sea water
heaters. The steam produced is then con-
densed to form desalinated water.

Vapour generated in the first stage
goes on to be used in the next stage oper-
ating at slightly lower pressure (Figure 3).
The entire system operates under vacuum.
This helps eliminate the scaling and corro-
sion of surfaces in contact with sea water
by keeping temperatures low.

The combination of a sulphuric acid
plant together with a multiple desalination
unit is a very economical way to produce
desalinated water in areas where fresh
water is not readily available. MED units
can produce up to 10 kilos of desalinated
water from each kilo of steam provided by
the sea water heaters. Compared to sea
water reverse osmosis (SWRO), multiple
effect distillation provides better quality
water (lower TDS), has fewer operational
issues and lower production costs.

Operation of MED systems is very easy
and requires minimal operator attention.
Chemetics installed a CES-DSW" system
in Australia in 2004. The performance of
this system has exceeded expectations for
more than a decade now, and continues
to produce high-quality desalinated water.

Clark Solutions’ SAFEHR® heat
recovery technology

Clark Solutions offers SAFEHR® heat
recovery technology as a new approach to
sulphuric acid production. The technology
is designed to make heat recovery safer
and more efficient by addressing concerns
about equipment corrosion and damage,

plant shutdowns and the risk of hydrogen

explosions (Sulphur 373, p53).

Hydrogen generation is a particular
issue of concern. Iron corrosion by sulphu-
ric acid generates hydrogen, with the rate
of formation increasing at higher acid oper-
ating temperatures. Hydrogen can dam-
age equipment by several mechanisms
— including solid solution hardening and
hydrogen embrittlement and blistering. It
can also accumulate at high points in the
plant and ignite, causing explosions.

In normal operation, with corrosion within
standard rates (<1 mil/year), the generation
of hydrogen is minimal. But corrosiveness
increases as strong acid is diluted, with
hydrogen generation rising accordingly.

It is therefore important to avoid the
formation of weak acid — to avoid hydrogen
formation and its deleterious consequences
— while not losing the benefits of heat recov-
ery. With this concept in mind, Clark Solu-
tions has developed and patented SAFEHR®
heat recovery technology.

SAFEHR® technology uses CS fluids, a
family of proprietary inert liquids. These
function as intermediate media transfer-
ring heat between the hot acid and boiler
feed water. SAFEHR® operates as a closed
loop system in which hot acid is cooled by
the CS fluid which, in turn, heats the boiler
feed water (Figure 4).

The unique properties of CS fluids
make them ideal as intermediate media in
SAFEHR® systems:

@ Inert to acid and water: the fluids are
totally inert to both acid (in any concen-
trations) and water.

® Non-corrosive: they can be used with
virtually any materials without any corro-
sion risk, being compatible with strong
acids, water and organics fluids.

® Non-toxic: the fluids are FDA-approved
and require no special handling and
storage measures.
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SULPHURIC ACID TECHNOLOGY

Fig. 4: SAFEHR® closed loop for high temperature conditions
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Fig. 5: SAFEHR® closed loop for conventional operating conditions
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Fig. 6: SAFEHR® schematic
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® Non-flammable: they will not catch fire,
even when an ignition source is put in
contact with hot fluid.
® Non-oxidant: the fluids will not oxidise
in the presence of oxygen or atmos-
pheric air, so they can be used and
stored in non-blanketed environments.
@ High boiling points: boiling points vary
between 200-300°C, depending on the
fluid and the application selected.
® Density mid-way between water and
acid: fluid densities (1.3-1.5 g/cmd) at
operating temperatures are between that
of water (880-980 g/cm3) and strong acid
(1.6-1.8 g/cm3), keeping the phases sep-
arated even in leakage situations.
® Low vapour pressures: fluids have mini-
mal evaporation losses, usually less
than 20 mm w.c.
® Odour: fluids are odourless and require
no mask or other respiratory devices
while being handled.
SAFEHR® heat recovery technology can be
applied at sulphuric acid plants in a num-
ber of ways. The concept can be used in
existing plants as an intermediate cycle in
the acid cooling circuit (Figure 5). Existing
heat recovery systems can also benefit
from a skid mounted SAFEHR® system as
a replacement to the strong acid to boiler
feed water exchanger.
SAFEHR® can also be implemented as
a complete system. This configures a two-
stage absorbing tower and integrated pump
booth with an acid pump and the SAFEHR®
system. (Figure 6). Such systems are gen-
erally designed to use 99.0-99.5 percent
sulphuric acid as an absorbing media, as
this allows the use of less expensive 310S
stainless steel materials. However, nothing
prevents the system from being built for
98.0-98.5 percent acid using Alloy 33 or
CSX stainless steel (UNS32615) instead.
In conclusion, SAFEHR® is an innovative
new approach to acid production. It func-
tions without any substantial energy losses,
while adding a great deal of safety to the pro-
cess and reducing corrosions risks. Indeed,
SAFEHR® systems can actually improve
steam quality, depending on the configura-
tion, a particular advantage for those plants
generating electricity. |

Author’s note

The innovative MAX3" sulphuric acid plant tech-
nology offered by MECS was covered in-depth by
Fertilizer International in our 2018 May/June
issue (Fertilizer International 484, p48). This holis-
tic solution to plant design incorporates MECS
proprietary heat recovery system (HRS") and its
SolvR® regenerative SO, scrubbing technology.
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World class phosphoric acid technology

We offer advanced solutions for: Our services include:

- process design

- plant surveys and revamping
- effluent surveys

- process training

- phosphate rock tests

- phosphoric acid production

- phosphoric acid concentration
- fluorine recovery

- gas scrubbing

- phosphoric acid purification

- gypsum purification

- uranium recovery
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With more than
50 years’ experience,
Prayon Technologies

has developed a unique

expertise in designing
phosphoric acid plants.
Our mission is to
optimise your plant
performance

and increase its
profitability.

the K3 headframe
is currently the
largest structure in
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potash mine

Mosaic is making a strategic investment in a long-term project

to transform its Esterhazy production site into the largest
and most competitive potash mine in the world. We profile
Mosaic’s $2 billion plus K3 expansion project as it seeks to
increase Esterhazy’s production capacity from 5.3 million to
greater than 7.0 million tonnes by 2024.

embarked on an ambitious multi-bil-

lion-dollar expansion programme. The
prime focus was its four mines in Sas-
katchewan, Canada — Belle Plaine, Colon-
say, and Esterhazy K1 & K2. The overall
aim was to increase production by adding
about three million tonnes of finished prod-
uct to the company’s total annual name-
plate potash capacity. Esterhazy is the
largest of Mosaic’s three Saskatchewan
mine sites, with a combined potash pro-
duction capacity of approximately 5.3 mil-
lion tonnes per annum (t/a), with Mosaic
planning to increase the plant’s combined
mill capacity to 7.0 million t/a.

In 2007, the Mosaic Company

Largest global potash mining complex

Esterhazy is the world’s largest potash
mining complex. It is located near Ester-
hazy, Saskatchewan, a prosperous indus-
trial and agricultural community just west
of the Saskatchewan-Manitoba border. The
site, which has been in operation since

1961, consists of the K1 and K2 potash
mines together with the respective K1 and
K2 mills which they supply. The Esterhazy
complex produces a range of muriate of
potash (MOP) products, including crystal,
ag white, granular, and standard. The end-
users for these products are primarily agri-
cultural, supplemented by some industrial
customers.

“Our Esterhazy operations will trans-
form into the largest and one of the most
competitive underground potash mines in
the world — capable of moving 21 million
short tons of potash ore per year, which is
transformed into approximately seven mill-
ion tons of product, from one of the best
ore deposits,” comments Gerry Couture,
Mosaic’s senior advisor, strategic capital.

Mosaic selected Hatch early on as
their engineering partner for the Esterhazy
expansion projects. The large-scale expan-
sion plans for Esterhazy involve increas-
ing plant capacity at the K1 and K2 sites
and building a new underground mine at
K3. Upon completion, the ambitious K3

Fertilizer International 490 | May-June 2019

development will create one of the largest
underground potash mines in the world.
The objective is to install a massive 21 mil-
lion t/a of hoisting capacity at Esterhazy’s
operations — which in turn will enable pro-
duction of finished potash products on a
much greater scale. The underground mine
at K3, once at full capacity (scheduled for
2024), will eventually replace the older K1
and K2 mines.

“Hatch is proud to be part of this world-
class project that will enable Mosaic to
continue to provide fertilizer to grow food
more effectively for many more decades to
come,” comments Mike Fedoroff, Hatch’s
global director, potash.

Embarking on a ten-year journey

The journey to establish the largest potash
complex in the world began with the expan-
sion of the K1 and K2 mills, and the origi-
nal project goal of increasing their capacity
to 7.0 million t/a. Mosaic engaged Hatch
as their full engineering, procurement, and
construction management (EPCM) services
partner, following Hatch’s successful com-
pletion of the scoping, prefeasibility, and
feasibility studies.

Hatch, working in close partnership
with the Mosaic team, was responsible
for ensuring that the expansion projects
were executed with minimal or no negative
impacts on existing operations. As Randy
McMeekin, Global Director of Engineering,
explains, “In a brownfield project such
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PROJECT PROFILE

as this, careful design, planning, and an
engaged team with extensive experience
working in an operating facility are critical
to success.”

The K1 expansion project increased
the capacity of the existing crushing and
screening area of the plant. Hatch’s scope
of work included:

@ The addition of a new primary screen

® The upgrade of the run-of-mine conveyor

® Adding one more bay to the buildings in
the area

® The addition of conveyors and dust col-
lection capacity, bin modifications, and
other supporting services.

For the expansion at K2, the scope of work

included:

® The addition of a third independent cir-
cuit to the mill wet side

® Corresponding additions and upgrades to
the mill dry side equipment, including the
addition of a fourth compaction circuit

@ A circuit containing multiple compactors,
a building to house it, and interconnec-
tions to the current mill.

The building design also needed to incor-
porate allowances for existing equipment
and the equipment space to support future
expansion.

By 2013, the K1 and K2 expansion pro-
jects had been completed below budget,
with minimal negative impact to opera-
tions and an excellent safety record. At
K1, production capacity increased from
2.5 million t/a to 2.7 million t/a. While the
K2 expansion increased capacity from 2.6
million t/a to 3.3 million t/a, with plans
for an additional increase to 4.4 million
t/a by 2020. Successful advances were
also made in process automation and new
production controls. Impressively, on com-
pletion, the K1 and K2 projects ramped-up
rapidly and quickly exceeded design capac-
ities during their proving runs.

Digging deep and towering above

The next phase of the Esterhazy expan-
sion is the construction of K3, a massive,
new state-of-the-art mine. This highly ambi-
tious engineering project involved sinking
twin shafts to a depth of just over 3,280
feet, and slip-forming a headframe with
a design height of over 380 feet. Hatch
has participated in the K3 mine project
from its initiation in 2008, starting with
scoping-level studies all the way through
to project development. Indeed, Hatch will
continue to partner with Mosaic until the
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Galloway and potash layer at Esterhazy.

Managing a project of this
complexity and magnitude is no
easy task. There is no doubt that
the best people in the industry
are leading this project.”

Joc 0'Rourke,
President and CEO, Mosaic

K3 mine is fully commissioned and opera-
tional, expected in 2024.

Hatch’s Mike Fedoroff comments, “Sup-
porting Mosaic on K3 presented a unique
and rewarding opportunity. It has allowed
us to work closely and in an integrated way
with our long-term client and harness our
global expertise to tackle tough challenges
with innovative solutions.”

The Mosaic Company approved the
first stage of the new underground mine
development at K3 in 2009. This gave the
go-ahead for the detailed design and con-
struction management of two production
shafts, headframes, and hoisting systems.

The North K3 headframe, the tallest
structure in the province, houses and oper-
ates the massive hoists and skips that
will transport potash to the surface from
more than half a mile underground — by no
means a simple feat.

PHOTO: HATCH/MOSAIC

For years, Mosaic has used state-of-
the-art technology, such as 3D seismic and
exploration drilling, to study the geology of
the proposed mine. The region is notable for
its geological complexity and high water pres-
sures present at depth. These geological con-
ditions make shaft construction challenging,
as does the potential effects on both work-
ers and equipment of the highly concentrated
brine that is ever-present underground.

Hatch and Mosaic addressed these chal-
lenges by using unique shaftlinings tech-
niques for the two 20-foot diameter shafts
during their sinking through water-bearing
formations. To accomplish this, both shafts
were frozen to hold back the water while the
permanent liner was installed. “To control
water inflow from the Blairmore formation,
we used unique technology to freeze the
ground surrounding the shafts to a depth
of 1,600 feet,” explains Scott Williamson,
Hatch’s shaft manager. “The shaft is lined
with concrete and steel in various configura-
tions based on the geology encountered.”
The permanent shaft liner construction
consisted of support concrete, as well as
a composite steel liner to prevent water
ingress, where required.

K3 has two shafts — a production and a
service shaft. The production shaft has two
skips with a 60-ton payload and an auxil-
iary cage. Whereas the service shaft has
two production skips with a 50-ton payload
and a service cage.

Following shaft sinking, the next hurdle
was the slipforming and mechanical fit-out
of the North headframe. This structure tow-
ers more than 380 feet above the prairies
and houses two massive hoists — the Koepe
and Blair. The Koepe hoist will move potash
to the surface from underground, while the
Blair hoist will carry a cage for people and
equipment. Hatch’s globally-responsive
team of experts from Canada, Australia, and
South Africa — working closely with Mosaic
— designed the overall hoisting systems.
These use leading-edge technology, state-
ofthe-art automation, and unique hoists.

Construction at K3 — comprising foun-
dations, an electrical substation, ground
freezing, shaft sinking and hoists — was
completed in two stages. The first construc-
tion stage included:
® Site preparations
@ Sinking and lining of the two shafts
® Hoist equipment and systems in the

North shaft
® Egress hoist and headframe, bottom

steel, surface facilities
® Preliminary mine development.
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Fig. 1: Esterhazy expansion project: key milestones
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Source: Hatch

The second construction stage involved:

® Replacing the temporary sinking head-
frame in the South with a production
headframe and hoisting system

® Completing the underground develop-
ment

® Debottlenecking the K2 mill to achieve
the final desired capacity of the Ester-
hazy complex.

Shaft construction was performed using
an unusual working platform - a five-
level, shaft-sinking Galloway. An exca-
vator suspended from the Galloway
removes blasted muck to large buckets,
which are then hoisted to the surface.
Also, to reduce underground construction
time, the steelwork of the shaft load-in-
station was modularised. To reduce shaft
hoisting times and assembly times under-
ground, innovative work practices were
also used to lower the large quantity of
heavy mobile equipment and bulk mate-
rial handling systems.

“The team applied innovative thinking
and smart design concepts, particularly
for the steel modularisation work,” says
Hatch’s Scott Williamson. “By adapting
the design to allow modularisation to be
fully utilised, the team created a shorter
construction schedule, provided for safer
construction, and lowered the overall cost.”

Major milestones achieved

Years of careful planning were finally
realised in February 2017. This was the
date when the team celebrated a crucial
K3 project milestone — reaching potash
at a depth of 3,350 feet (Figure 1). At
the later official celebration, held in May
2017, Joc O’Rourke, Mosaic’s president
and CEO said, “K3 is the foundation of
Mosaic’s future for potash production in
Saskatchewan. We have a long and proud
legacy here. For more than fifty years,
we’ve managed to overcome great chal-

2009 2012
Plans for K3 mine announced K1
expansion
complete

lenges and find success underground in
Esterhazy. We're ready for the next fifty
and beyond.”

John Bianchini, CEO of Hatch, added,
“We are incredibly proud to be part of
Mosaic’s expansion to the K3 mine. A
project of this size, scale, and complex-
ity requires exceptional planning, strong
teamwork, and above all, a deep and
personal commitment to building a better
world through positive change. Delivering
this milestone is something we can all be
proud of and | commend our integrated
team for delivering it.”

The remainder of 2017 saw the reali-
sation of several other significant K3 pro-
ject objectives. In May, the team broke
through the connection drift between the
North and South shafts, located some
450 feet apart. The resulting flow-through
ventilation was important as it allowed
the operation of the diesel-run equipment
required for underground development.
This achievement was followed shortly
after by the completion of the North shaft
potash-level station. The completion of
the South shaft potash station, including
the equipment assembly bay and electri-
cal substation excavation, was subse-
quently completed in July. And, in October,
another significant milestone was reached
— the lights were turned on underground
and a new, fully-assembled drum miner
chassis, weighing 60 tons, was lowered
into the mine.

Hatch and Mosaic have also achieved
significant commissioning and operational
milestones for K3 over the last 12 months.
Commissioning of the hoisting systems
began in May 2018, and the system
became operational later that year. The
massive K3 mine is now active with pro-
duction being ramped up. Looking ahead,
the South headframe and equipment are
at the design stage currently and their con-
struction will start later this year to replace
the temporary headframe. |
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2015 2024

Second K3 expected completion
phase

initiated

The Esterhazy expansion
in numbers*

Depth of shaft
Height of headframe
North headframe and shaft
Distance hetween shafts
Investment
Target mine production
Increased hoisting capacity
Increased plant capacity
Increased capacity at K1
Increased capacity at K2
Total length of surface conveyors
Amount of steel

On-site construction contractors

People hours

Man-years worked since 2009

*2017 figures
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Taking millions of tonnes of potash from the middle of a landlocked Canadian province, moving
it 6,000 kilometres across prairies and through mountains to both the Atlantic and Pacific
coasts, and finally shipping it to customers all around the world by ocean is a Herculean task
— and a tremendous feat of skill and effort. Yet this is exactly what Canpotex has been doing,

year in, year out, for decades.

anpotex is one of the world’s larg-
Cest potash exporters. Based in

Saskatoon, Saskatchewan, the
Canadian export company is responsible
for marketing and delivering potash over-
seas on behalf of its two shareholders
— Mosaic and Nutrien — who mine this Sas-
katchewan product.

Sophisticated supply

Each year, approximately 13 million tonnes
of Canadian potash is destined for approxi-
mately 120 customers in 40 overseas mar-
kets around the world. To accomplish this,
Canpotex has developed a sophisticated
and highly-efficient supply chain, compris-
ing of:
® Two major port terminals on the west
coast of North America: Neptune Bulk
Terminals in Vancouver, British Colum-
bia, and Portland Bulk Terminals in
Portland, Oregon;

www.fertilizerinternational.com

An east coast port terminal in Saint
John, New Brunswick;

Use of a Great Lakes access point in
Thunder Bay, Ontario, providing access
to the St. Lawrence Seaway;

Potash storage capacity of over
650,000 tonnes to maximise delivery
efficiency;

A fleet of over 5,000 specialised and
purpose-built rail cars that reduce rail
congestion by transporting greater
quantities of potash than traditional rail
cars;

A state-of-the-art rail car maintenance
facility in Saskatchewan to ensure rail-
cars meet high quality, safety and effi-
ciency standards;

Managing approximately 270 ocean
vessel voyages each year, making over
700 port calls annually;

On any given day, Canpotex is manag-
ing 50 or more vessels carrying Cana-
dian potash to its overseas customers.

This sophisticated supply chain is matched
by an equally sophisticated logistics opera-
tion controlled from Canpotex’s head office
in Saskatoon.

Knowing the market

Canpotex not only moves potash, it also
sells it. As well as running a marketing
team at its Saskatoon head office, the
company also serves its diverse and wide-
spread customer base through an estab-
lished network of international marketing
offices. These are located in Singapore,
Tokyo, Shanghai and Sao Paulo, its newest
office which opened in 2018. Canpotex’s
expert marketing team is highly-knowledge-
able, with decades of industry and direct
customer sales experience.

Canpotex works closely with farm-
ers, getting to know its markets from the
ground up — spending time with farmers in
their fields to better understand the type
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and amount of potash that is best suited to their crops. As each
customer and each crop is unique, Canpotex’s dedicated market-
ing team will discuss the importance of balanced fertilization with
farmers.

Feeding the world

These efforts reflects the importance Canpotex places on contrib-
uting to global food security.

Saskatchewan is home to the world’s richest potash deposits,
and the amount of potash farmers use is directly related to the
amount of food that the world consumes. Put simply, Saskatch-
ewan potash plays an important role in helping to improve crop
yields and feeding the world.

The world needs to grow 70 percent more food by 2050, accord-
ing to the Food and Agriculture Organization of the United Nations.
With the world’s population at over seven billion currently and rising,
and a growing middle class in China and India, the potash shipped

by Canpotex has become a vital
contributor to global food supply
and security.

Put simply, Potash, for example, is a
Saskatchewan potash key fertilizer that has helped

to improve the nutrient status
plays an important role of Brazil's potassium-deficient

soils. In Brazil, Canadian pot-

in helplng to improve ash has played a critical role

crop yields and in improving the yields of
) major crops such as soybean,
feedmg the world. sugarcane, corn and coffee.

Promoting balanced fertilization

Canpotex, as a responsible company, has for many years sup-
ported education programs as part of its services to customers.
The company works alongside farmers, teaching them about bal-
anced fertilizer application, best practices, and how to maximise
the farming benefits that potash offers.

Since 1983, Canpotex has invested upwards of $50 million
on education programs in more than 25 countries. Canpotex has
focused these programs in regions where balanced fertilization is rel-
atively low. Programs run over the past four decades have included
region-specific training sessions, demonstration plots, field days,
and farmer days. These have all helped demonstrate the benefits of
balanced fertilization.

Helping child hunger at home

Canpotex’s commitment to food security is also evident in its
hometown of Saskatoon. Canpotex has concentrated on improv-
ing food access of the most vulnerable people, children, by sup-
porting several local programs working to alleviate child hunger.
Programs sponsored by the company range from providing milk to
children whose families rely on food banks, to weekend food pack-
ages for school children who may otherwise go hungry. Canpotex
employees at all levels of the organisation also actively volunteer
in their local community.

Canpotex is a highly committed contributor to global food secu-
rity, whether shipping potash around the globe, or working to address
child hunger at a local level. | |
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Dry granulation
of fertilizers

Our technology has been recognized around the world
for dry granulation of MOP/SOP and NPKs. Our services
cover pilot plant tests, basic engineering, equipment
supply, start-up supervision, and commissioning. Typical

flake capacities are in the range of 10-130t/h or more.

We have received orders for more than 90 fertilizer
compactors of latest Képpern technology since the

year 2000. The total installed flake capacity of these plants
is exceeding 77,000,000 tpa.

Képpern - Quality made in Germany.

- State of the art technology
« Process technology know-how
« High plant availability

« Quick roller replacement

www.koeppern.de
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SPECIALITY PRODUCTS

With a potash market share of about nine percent, K+S
is the world’s fifth-largest producer of potash products.
The company’s speciality fertilizer portfolio offers a wide
spectrum of plant nutrient formulations. These chloride-
free and water-soluble products provide yield-enhancing
magnesium, sulphur, sodium and micronutrients —
alongside or without potassium.

Patentkali ensures goad quality, high yields'and great tasting grapes.

Not just potassium chloride

ermany’s K+S is the world’s fifth-
largest and Western Europe’s larg-
est producer of potash products.
Uniquely, the company mines potash on
two continents, having access to 1.1 bil-
lion tonnes of potash ore reserves in
Germany supplemented by ore reserves
totalling 0.2 billion tonnes in Canada.
K+S has increased its share of the
world potash market to about nine percent,
following the opening of the company’s
new Bethune solution mine in Saskatche-
wan, Canada. In 2018, the company mined
34.7 million tonnes of crude potash ore in
Germany supplemented by more than 1.4

www.fertilizerinternational.com

million tonnes of marketable potash end-
product from its Canadian mine.

K+S currently has the capacity to pro-
duce up to nine million tonnes of potash
and magnesium products each year. In
several deposits in Germany, crude salt
is mined underground by conventional
drilling and blasting. Large shovel loaders
convey the ore to crushing plants. From
there, the crushed ore is transported
onwards by conveyor to the extraction
shaft. Once brought to the surface, the
ore is processed to obtain potassium
chloride (KCl), magnesium sulphate
(MgS0,), kieserite (MgS0,-H,0), epsom
salt (MgS0,.7 H,0), potassium sulphate
(K,S0,) and rock salt (NaCl).

The deposits in Germany contain vary-
ing amounts of magnesium and sulphur
(9-24% MgSO0, equivalent) and potash
(11-25% KCI). Depending on its quality,
K+S partly treats crushed ore using elec-
trostatic separation (the ESTA process)
in combination with two other processes,
thermal dissolution and froth flotation.

Potassium chloride (MOP, muriate of
potash) is the standard source of potas-
sium for field crops, such as cereals, corn,
rice and soybeans, and is applied in one
of several ways:

@ Directly on fields in granular form

® In abulk blend with other straight fertilizers

® As a compound NPK fertilizer manufac-
tured from fine-grained ‘standard’ MOP.

Although MOP remains its bestselling fer-
tilizer, accounting for some 57 percent of
agricultural revenues, speciality products
have become an increasingly important
part of K+S's fertilizer portfolio.

A wide water-soluble, chloride-free
portfolio

K+S markets a wide range of speciality fer-
tilizer products. These include products for
soil application:

® KALISOP®

Korn-Kali®

Patentkali®

ESTA® Kieserit

Magnesia-Kainit®

These are supplemented by products for

liquid and foliar application:

® EPSO Top®

® EPSO Microtop®

® EPSO Combitop®

® soluMOP®

® so0luSOP® 52

® hortiSUL®

All the above speciality products are water-

soluble and differ from standard MOP as

they are:

® Chloridefree or low in chloride

® Formulations containing magnesium,
sulphur, sodium and micronutrients.

These products are used for crops which
have a greater need for magnesium and
sulphur, such as rapeseed or potatoes, as
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well as for chloride-sensitive crops, such
as citrus fruit, grapevines and vegetables.

K+S generated revenues of €727.4
million from the sale of fertilizer speciali-
ties in 2018, a two percent rise on the
previous year (€710.5 million). Lower
product availability from the Werra plant
in Germany last year was offset by higher
prices. Sales volumes in Europe remained
unchanged at around 2.0 million tonnes,
while overseas sales were down slightly
year-on-year at 0.6 million tonnes.

K+S generates half of its agricultural
product revenues from customers in
Europe, benefitting logistically from the
proximity of its European production sites.
South America, particularly Brazil, and Asia
are also key sales regions for K+S.

The range of speciality fertilizer prod-
ucts offered by K+S are reviewed below.

KALISOP®

KALISOP® is a sulphate of potash (SOP,
K,S0,) product that offers a highly-concen-
trated, plant-available supply of water-solu-
ble sulphur and potassium. It is classified
as an organic fertilizer and is virtually
chloride-free — making it

ideal for chloride-sensitive

1.5 percent. KALISOP® Premium is a round
granulated product. It is ideal for blending
because of the roundness and stability of
its granules. Its round shape also makes
accurate spreading up to 48 metre bout
widths possible.

ESTA® Kieserit

ESTA® Kieserit is a magnesium sulphate-
based fertilizer containing water-soluble
magnesium and sulphur in plant-available
form. It is also classed as an organic
fertilizer and is an effective magnesium
and sulphur source for all crops and all
soil types. ESTA® Kieserit is suitable for
use in agriculture, horticulture, special
crops, plantations and forestry. It is rec-
ommended for amelioration of soils with
poor magnesium status and is typically
applied after harvest or prior to sowing.
ESTA® Kieserite is available as either
a granulated or fine product. For annual
crops, ESTA® Kieserite is applied as a
basal dressing in autumn or late winter.
Early spring application as a basal or top
dressing is recommended on sandy soils
and/or under high rainfall conditions.
Sub-surface fertilization,
alongside nitrogen and

crops. The low salt index Expanding the phosphate fertilizers,
of KALISOP® also means . . has proved to be effec-
it is particularly suitable sPec'allty fertilizer tive for maize.

for high-value cash crops
grown in intensive cropp-
ing systems.

Most fruit and vegeta-
ble crops are chloride-sen-
sitive, being particularly
susceptible to high chlo-
ride levels during germination and early
growth stages. Notable chloride-sensitive
crops include: tobacco, soft fruits, stone
fruits, grapevines, beans, potatoes,
cucumbers, melons, onions, lettuce,
glasshouse crops, conifers, flowers and
ornamentals.

KALISOP® has the following beneficial
effects when applied to fruits and vegetables:
® Improves colour intensity, increases

sugar and acid content and intensifies

aroma, making marketable fruits more
attractive to the customer

® |Increases firmness — improving storage
life, transportability, and suitability for
processing and preservation.

KALISOP® is offered in granulated form
and as a fine powder. Its chloride content
ranges from 0.5 percent to a maximum of
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business is a key
pillar of K+S's future
growth strategy.

The granular variant,
ESTA® Kieserit gran.,
has excellent spreading
properties due to its par-
ticle size distribution and
granule hardness. It can
be applied accurately
and efficiently with all modern fertilizer
spreaders. The best application time for
perennial crops is prior to the main growth
period.

Patentkali®

Patentkali® is a speciality potassium
fertilizer with a high magnesium and sul-
phur content. It is classed as an organic
fertilizer. Nutrients are present in sul-
phate form and are fully water-soluble.
Importantly, Patentkali® is able to allevi-
ate sulphur deficiency quickly, having an
immediately plant-available sulphur (SO3)
content of 42.5 percent.

Patentkali® is unaffected by pH and is
therefore suitable for all soil types. It also
has excellent spreading properties due to
its uniform particle size distribution. Pat-

SPECIALITY PRODUCTS

enkali® can be safely applied until shortly
before the drilling or planting date. On light
soils, it should be applied in the spring so
as to avoid potential nutrient losses over
the winter.

Patentkali® is particularly well-suited to
chloride-sensitive agricultural, horticultural
and forestry crops due to its low chloride
content (3% Cl maximum). It is highly suita-
ble for application to potatoes, vegetables,
fruits, grapes and sunflowers.

Korn-Kali®

Korn-Kali® is a potash and magnesium
fertilizer that combines potassium chlo-
ride (40% K,0), kieserite (magnesium sul-
phate, 6% Mg0) and sodium chloride (4%
Na,0). Korn-Kali® also provides adequate
sulphur supply for most crops due to its
high sulphate content (12.5% SO,). All
these nutrients are fully water-soluble,
and therefore directly available to plants,
independent of soil pH. Korn-Kali® also has
excellent spreading properties during field
application due to its uniform particle size
distribution.

Korn-Kali® is an ideal potassium fertilizer
for chloride-tolerant crops which also have a
requirement for the other nutrients supplied —
such as sulphur for oil crops and magnesium
and sodium for sugar beet. Suitable crop
types include cereals, oilseed rape, sugar
beet, forage/grain maize, forage crops.

Korn-Kali® is ideally applied during the
autumn. In crop rotation systems, it is gener-
ally applied to those crops with the highest
nutrient demand (sugar beet, oilseed rape,
maize, for example) or those with a specific
demand for sulphur, magnesium and sodium.

Magnesia-Kainit®

Magnesia-Kainit® is a kieserite-containing
crude potash salt marketed by K+S as a
cost effective organic fertilizer for grass-
land and forage crops. It contains potash,
magnesium, sodium, sulphur and chloride.

Magnesia-Kainit® significantly improves
the palatability of pastureland due to
its high sodium content. By increasing
magnesium and sodium accumulation of
the fodder, Magnesia Kainit® contributes
to good animal health, growth and fertility.

Magnesia-Kainit® has a nutrient ratio
that makes it highly suitable for grazing
pasture. It should ideally be applied in early
spring before vegetative growth begins. It
can also be applied to young grassland and
after the first grazing.
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SPECIALITY PRODUCTS

EPSO product range

K+S offers its water-soluble, organic-
approved EPSO magnesium sulphate fer-
tilizer in four variants.

EPSO Top® (16% MgO and 32.5% SO5)
is a quick acting magnesium and sulphur
fertilizer for foliar application. All nutrients
are fully water-soluble and are present in
sulphate form (MgS0,.7H,0). The product
dissolves rapidly without a residue in water,
making it well-suited to foliar spray applica-
tions and for fertigation through irrigation
systems. EPSO Top® can be used to sup-
plement soil applications during periods of
peak demand, particularly if magnesium
deficiency is observed. It is recommended
for a range of crop types, including cereals,
oilseed rape, sugar beet, potatoes, hops,
asparagus and softwood.

EPSO Microtop® is quick acting micro-
nutrient-enriched foliar fertilizer recom-
mended for sugar beet, oilseed rape,
brassica, potatoes, sunflower, maize and
grapevines. It contains:
® 15% water-soluble MgO
® 31% water-soluble SO,
® 0.9% water-soluble B
® 1% water-soluble Mn

Magnesium, sulphur, boron and manga-
nese deficiencies in growing crops are
quickly alleviated by EPSO Microtop® — and
it is particularly suitable as a preventive
application, helping to avoid deficiencies
before they occur.

EPSO Combitop® is a quick-acting,
micronutrient-enriched foliar fertilizer con-
taining magnesium, sulphur, manganese
and zinc. It has been specifically devel-
oped to meet the nutrient needs of cereals,
maize and leafy crops with a high demand
for manganese in combination with magne-
sium and sulphur. The product contains:
® 13% water-soluble MgO
® 34% water-soluble SO,
® 4% water-soluble Mn
® 1% water-soluble Zn

EPSO Combitop® alleviates magnesium,
sulphur, manganese and zinc deficiencies
in growing crops. It is particularly suitable
as a preventative application to avoid
deficiencies. If applied in one or two appli-
cations, EPSO Combitop® meets the mag-
nesium and sulphur demands of crops,
and provides a full maintenance dressing
of manganese and zinc. Autumn applica-
tion to winter barley has been shown to
improve winter hardiness.

www.fertilizerinternational.com

EPSO Bortop®

EPSO Bortop® is the latest product devel-
oped for the K+S foliar range. It targets
crops with higher to medium boron
demand, such as rapeseed, sugar beet,
sunflower and corn. EPSO Bortop® is a
fast-acting and fully water-soluble fertilizer
which effectively supplies plants with boron
during growth. The combination of suphur,
magnesium and boron is ideal for efficient
nutrient uptake in the plant. This can be fur-
ther improved by split applications. EPSO
Bortop® contains:

® 12.6 % water-soluble MgO

® 25 % water-soluble SO5

® 4 % water-soluble B

A special feature of EPSO Bortop® is its
positive effect on pH in spray solutions.
In combined applications, EPSO Bortop®
can lower pH by up to two units, help-
ing to maintain the effectiveness of the
mix. EPSO Bortop® — as with all other
EPSO products - is registered for use in
organic farming. Its significant boron con-
tent quickly alleviates boron deficiencies,
improves winter hardiness and aids plant
physiological processes such as starch
and sugar formation, cell development.

soluMOP®

soluMOP® is a completely soluble potas-
sium chloride fertilizer that makes an
ideal potassium source for fertigation
systems and for foliar application with
plant protection sprays. It is suitable
for all chloride-tolerant crops, including
oilseed rape, cereals, corn and sugar
beet. The product is fully compatible with
the water-soluble EPSO product range
and can be combined with these without
difficulty.

SoluMOP® can be used in both open-
field crops and crops cultivated under
protection using soil-based or hydroponic
systems. The recommended concentration
of soluMOP® solutions depend on plant
type, variety, age, stage of development,
yield expectation, growth duration, nutri-
ent requirements, temperature and grow-
ing system - but, in general, should not
exceed five percent w/v.

soluSOP° 52

soluSOP® 52 is a water-soluble (<0.1%
insoluble content) and virtually chloride-
free (<0.5% Cl) SOP product designed

for fertigation systems and foliar applica-
tion. It provides potassium (52% K,0) and
sulphur (45% S0O,) to crops, such as veg-
etables and high quality fruits, in direct,
plant-available form. The product is ideal
for chloride-sensitive crops, and has a
very low salt index (46) compared to other
potassium sources.

soluSOP® 52 is suitable for open field
agriculture, as well as for crops grown
under protection, and is recommended for
salinity prone growing conditions. It mixes
well with most other soluble fertilizers,
except Ca-containing products due to the
risk of gypsum precipitation.

hortiSUL®

hortiSUL® is a water-soluble (<0.1% insol-
uble content) and virtually chloride-free
(<0.5% Cl) high sulphur (45% SO;) SOP
product designed for fertigation systems —
and for foliar application as a supplemen-
tary potash source. It provides potassium
(52% K,0) and sulphur in plant-available
form and is classed as an organic ferti-
lizer. The product is particularly suitable
for crops with a high sulphur requirement,
such as oilseed rape, sunflower, brassi-
cas, onion and leeks. It has a very low salt
index (46) compared to other potassium
sources.

Looking ahead

Expanding the speciality fertilizer business
and developing into high growth areas
such as fertigation is a key pillar of K+S’s
future growth strategy out to 2030.

K+S also runs the Institute of Applied
Plant Nutrition (IAPN) as a public/private
partnership with the Georg August Uni-
versity of Gottingen. IAPN’s research last
year looked at ways of optimising the
supply of potassium and magnesium to
plants, increasing water use efficiency and
promoting environmentally-friendly nitro-
gen use. Other research priorities at IAPN
include developing:

@ Sustainable solutions that optimise
plant nutrition in organic agriculture

® Innovative precision agriculture meth-
ods and products to improve fertilizer
use efficiency

® High-quality micronutrient-enriched prod-
ucts that can prevent crop deficiencies

® New and improved foliar products for
the speciality fertilizer portfolio, as
quick, effective supplements to soil-
applied fertilizers. |
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CONFERENCE REPORT

Phosphates 2019

Around 430 delegates from 37 countries gathered at the Omni Orlando Resort, Florida,
25-27 March, for CRU’s Phosphates 2019 conference.

A

Keynote speakers at the conference, from left to right: CRU’s Chris Lawson, Nutrien’s Robert Mullen and Mosaic’s Bruce Bodine.

‘e report on the main plenary, mar-
ket outlook and other selected
presentations given at CRU’s

12th Phosphates International Conference
and Exhibition held in Orlando in March.

Chasing away market jitters

The conference opened with a keynote
address from CRU’s Chris Lawson. This
promised to take delegates “around the
world in 30 minutes”, stopping off to look
at critical phosphate market developments
in China, the US and India. In particular,
Chris asked whether China — and the prom-
ise of reforms, relocations and restructur-
ing — would be enough to “chase away
short-term market jitters”.

“We're going to talk about some of
the negative sentiment that’s crept into
the phosphates market over the last six
months or so — giving an overview of how
we got here, and some of the key things to
watch out for,” Lawson said.” It will come
as no surprise that we're also going to talk
about China quite a lot.”
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Taking the New Orleans (NOLA) f.o.b.
price benchmark for diammonium phos-
phate (DAP) as an indicator, Chris pointed
to the 22 percent slide in prices since
their peak of more than $460/t in October
2018. This six-month downward correction,
which followed a 14-month price upswing,
has taken the DAP f.0.b. NOLA price to
below $380/t for the first time since
November 2017. The following sequence
of supply- and demand-side factors have
accompanied the price correction:
® Mosaic’s closure of Plant City and con-

solidation in the US market
® The sulphur price spike
® The poor US fall application season
® The 15 percent year-on-year increase in

China’s annual DAP exports
® Production cuts from Mosaic and

OCP (300,000 tonnes) and China Inc

(800,000 tonnes)
® A slide in raw material prices.

In the short-term, prices are most likely
close to their bottom, Lawson suggested,
with production cuts in the US, Morocco,

and China helping to “stop the rot”. How-
ever, the US spring application season will
be key in ending the downward correction,
as prices could fall again if demand in the
market fails to emerge. The China DAP f.ob.
price, as of mid-March, was also close to
the production cost floor — suggesting that
the future direction of prices will depend on
Chinese producer discipline and other fac-
tors such as sulphur pricing. The demand-
side picture looks reasonably positive,
however, with Brazil’s phosphate imports
forecast to rise this year, while India’s
imports look set to move only slightly lower.

In China, phosphate producers are being
pushed up the cost curve. Phosphate rock
mining in the country is becoming more
expensive and difficult, labour costs are ris-
ing, and producers are also having to invest
to comply with new environmental standards.
These developments will affect the future
competitiveness of China’s phosphate indus-
try. Chinese DAP production costs already
fall in the middle of the global cost curve,
for example, while its monoammonium phos-
phate (MAP) producers are clustered towards
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the upper end of the cost curve. Phosphate
rock mining costs in China are also rising and
likely to exceed the global average by 2020.

In response to market conditions
and rising costs, Chinese producers are
generally choosing to limit their production
by adjusting utilisation rates. “We don’t see
many closures,” commented Lawson. The
country’s phosphates capacity is declining,
though, if slowly. By 2023, phosphoric acid
production capacity is expected to contract
by 1.1 million tonnes from its 2015 peak of
22 million tonnes, for example.

Phosphate-producing provinces such as
Sichuan, Yunnan, Guizhou and Hubei have
also seen their production curtailed due to
environmental measures imposed on mine
production, water safety and phosphogyp-
sum waste. To stay in operation, Chinese
producers are responding by “going green”
— with Hubei province pushing hardest in
this direction. It is either relocating or mak-
ing improvements to around 4.3 million
tonnes of P,04 production capacity.

All eyes are on India as well this year,
as the country remains a vital phosphates
market globally. Inventory levels were high
at the start of 2019, following a 43 per-
cent year-on-year increase in DAP imports
in 2018 - although the market remains
relatively unconcerned about this stock
position. More generous subsidies in an
election year should also bolster Indian
demand in the short-term. Phosphate rock
prices in India have edged higher in recent
months, while phosphoric acid prices have
held firm.

On the supply side, OCP in Morocco
and Ma’aden and its JV partners in Saudi
Arabia dominate production capacity addi-
tions, although only modest increases
to global capacity are expected over the
next five years. Large-scale projects such
as Ma’'den’s phase three expansion and
the Sonatrach/CITIC JV project in Algeria
remain speculative, in CRU’s view.

Summing up, Lawson said: “We see a
tightening market, with raw material prices
creeping higher as well, which is generally
supportive for the medium-term outlook for
prices. We see a bit of dip in prices this
year with a modest recovery thereafter.”

Mosaic goes global

In his keynote address, Mosaic’s Bruce
Bodine explained how Mosaic had trans-
formed itself from a mainly North American
market player into a truly global phos-
phates company.

www.fertilizerinternational.com

Delegates networking at the evening reception.

Due to the scale of its operations,
Mosaic is a global leader in the procure-
ment and consumption of raw materials.
Mosaic’s total sulphur requirements —
including its North American assets and
those of Mosaic Fertilizantes in Brazil — are
well over five million tonnes, for example.
The company’s US and Brazilian opera-
tions also consumed more than 1.4 million
tonnes of ammonia last year.

Today, North America’s share of global
phosphoric acid output has dropped to just
15 percent, down from a peak of more than
45 percent in the mid-1990s. Over the same
period, the region’s share of global phos-
phate exports (DAP/MAP/TSP) has also
fallen from more than 60 percent to around
10 percent currently. This decline has been
accompanied by a major consolidation of
the North American phosphates industry.

“In 1990, there were 18 firms in North
America running 22 phosphate production
facilities. Later this year, when Nutrien’s
Redwater plant closes, there will be just
four firms running nine different facilities.
The rationalisation and consolidation has
been quite profound,” commented Bodine.
Mosaic, however, remains North America’s
largest phosphate company by far, pos-
sessing some 60 percent of regional phos-
phoric acid production capacity.

Mosaic has reacted to North America’s
waning global influence by transforming itself
into the only global phosphate producer, as
Bodine explained: “While the largest concen-
tration of phosphate production is right here
in Florida, we've made investments around
the world in the last several years to bolster
our leading industry position.”

He went on to list these: “In Peru, our
acquisition of the Vale stake in Miski Mayo
joint venture moved our interest in that
phosphate rock mine to 75 percent. In Bra-
zil, we've been growing our distribution plat-
form and subsequently [purchasing] a slate
of phosphate and potash assets in 2018.
Finally Mosaic has a 25 percent share in
the Ma'aden Wa’'ad Al Shamal Phosphate
Company joint venture in Saudi Arabia.”

Mosaic’s Brazilian acquisitions have
proved particularly astute. The company’s
new Mosaic Fertilizantes subsidiary sold
9.1 million tonnes of crop nutrient prod-
ucts in 2018, accounting for around 24
percent of total fertilizer shipments in Bra-
zil. The quality of these production assets
and their logistical cost advantage has pro-
pelled Mosaic into a leadership position in
the Brazilian market.

In North America, Mosaic has moved away
from commodity monoammonium phosphate
(MAP) production, shifting to the manufac-
ture of its premium MicroEssentials prod-
uct instead. MicroEssentials sales volumes
increased from two million tonnes in 2014 to
three million tonnes last year. This has been
a profitable shift in sales for Mosaic, given
that MicroEssentials commands a price pre-
mium of +$50/t over MAP. Further expanding
MicroEssentials production by investing in a
Brazilian production unit is one option being
weighed up by the company.

Global changes, domestic challenges

In a wide-ranging keynote address,
Nutrien’s Robert Mullen examined some
of the global agronomic changes, as well
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as domestic regulatory challenges, facing
the phosphates industry currently. He sum-
marised changes in crop production in key
agricultural countries such as Argentina,
Brazil, Canada, the US, India and China.
This revealed a general shift away from
small grains towards high-yielding corn and
oilseeds. This change in the global crop
mix has altered phosphorus requirements
and, consequently, the demand for phos-
phate fertilizers.

At a global level, agricultural land use
and crop yields will continue to rise, Mullen
concluded, driven by improved agronomic
practices and improvements in plant genet-
ics. Sub-Saharan Africa, and Central/South
America, in his view, are likely to be the next
regions to deliver significant agricultural pro-
ductivity gains. However, he cautioned that
in both regions poor market access to ferti-
lizers and other inputs, linked to poor infra-
structure and logistics, together with land
ownership issues and a lack of agronomic
expertise, could act to limit agricultural pro-
ductivity improvements.

Mullen ended by using Lake Erie as a
regulatory case study for the application
and use of phosphate fertilizers. He shared
some of the lessons learnt about how to
reduce phosphorus loads in surface waters.
Best management practice has shown that
avoiding surface applications without incor-
poration and instead placing phosphorus
below the soil surface was part of the solu-
tion. No-till systems and other approaches
that keep soils in place and minimise sedi-
ment transport are also essential.

Constructive outlook for the
Americas

In his phosphates outlook, Mosaic’s Andy
Jung provided an overview of global market
dynamics, albeit with a focus on the Ameri-
cas. “The outlook for the Americas is very
constructive, despite recent headwinds,”
said Jung. “The region is home to most of
our [Mosaic’s] assets and it's also where
we sell most of our product.”

World demand remains robust with
global phosphate deliveries (DAP/MAP/
NPS/TSP) approaching 70 million tonnes
in 2018. Plant nutrients also remain
affordable, in Mosaic’s view. USDA’s
March outlook for grains and oilseed
stocks also gave grounds for market
optimism.

Brazil remains an engine for growth in
the Latin American region. NPS product ship-
ments (MicroEssentials) to the country have
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grown particularly strongly. Brazil’s farm eco-
nomics remain robust, and soybean prices
in local currency make it “a good time to be
a Brazilian farmer”, commented Jung. Fer-
tilizer consumption elsewhere in the region
also looks solid with “a lot of fundamentally
good stories on demand”.

The headwinds Jung was referring to
were high North American inventory levels.
North America should, however, sustain
phosphate shipments of around 10 million
tonnes this year, in Mosaic’s view, once
the spring season was under way.

The phosphate market price declines
of recent months have certainly hit phos-
phate production margins — the so-called
‘DAP stripping margin’. These margins
have fallen out of the “adequate and sus-
tainable range” ($275-300/t) — as of mid-
March — but had yet to fall into what Jung
called the “red channel” ($225-250/1), a
level that could result in plants being idled.

Although China’s phosphate fertilizer
exports grew by around one million tonnes
last year, reaching around 11 million
tonnes, the country’s export behaviour
“remains a wildcard on the supply side”,
concluded Jung.

New phosphate rock opportunities

CRU’s Alexander Derricott presented the
outlook for phosphate rock. Demand will
remain relatively flat over the medium-
term, averaging around one percent per
annum between now and 2023. In terms
of supply, Morocco and Saudi Arabia will
dominate increases in phosphate rock
mining capacity over this period, with
growth being driven by integrated down-
stream fertilizer expansions.

Chinese rock capacity has slowed after
15 years of rapid growth. This could open
up opportunities — with China possibly
becoming a net importer of phosphate rock
by 2023. The country is already importing.
OCP notably supplied 161,000 tonnes of
rock to China in 2018, for example. This
looks set to be supplemented by signifi-
cant rock exports to China from Peru, foll-
owing an agreement signed in January.
Peru already dominates US phosphate
rock imports, supplying more than two mil-
lion tonnes annually.

In their present form, the impact of the
new cadmium limits in the EU market is
likely to be minimal, according to CRU. This
is because major consuming countries
such as Lithuania, Norway, Belgium and
Finland already source their phosphate

CONFERENCE REPORT

rock from low cadmium sources, although
Poland and Bulgaria will be left exposed by
the new legislation

Positive ammonia and sulphur
demand growth

Anthony Garcia gave CRU’s view on the
outlook for phosphate fertilizer feedstocks
over the next five years. The ammonia
market experienced uncharacteristic price
declines during the first quarter of 2019,
as poor US fall season demand com-
bined with increasing supply. The arrival
of EuroChem’s Kingisepp plant in Rus-
sia is expected to continue to disrupt the
ammonia market in 2019, by adding an
additional 0.9 million tonnes of additional
ammonia supply West of Suez.

Medium-term prospects for ammonia
demand growth remain positive. In the
phosphates market, capacity expansions
in Morocco and Saudi Arabia will offset clo-
sures in China and North America. Conse-
quently, the combined ammonia requirement
from DAP/MAP is forecast to grow by more
than 300,000 tonnes out to 2023. Over the
mediumterm, CRU expects ammonia prices
to rise by around $75/t between 2019 and
2023. The lack of merchant capacity invest-
ment over the next three years, in particular,
looks set to tighten the market.

Although China’s requirements and
logistical constraints inflated sulphur prices
in 2018, these have been on a slide since
late last year as demand has slowed. This
price decline should be reasonably short-
lived, however, as 2019 will mark a low
point in sulphur pricing, according to CRU’s
medium-term outlook. Prices are antici-
pated to increase over the period 2020-
2023 as demand growth outstrips supply.

Looking ahead, the global market is
expected to remain in surplus (+0.5 mil-
lion tonnes) until 2021, although the
inaccessibility of stocks will keep the
market more balanced than the over-
supply figures suggest. Phosphate-based
sulphur demand is expected to grow by
around five million tonnes between now
and 2023, led by the increasing require-
ments of producers in Morocco, China
and Saudi Arabia. |

Author’s note

A set of abstracts highlighting the key tech-
nical presentations at Phosphates 2019
can be found in the conference preview
in our March/April issue (Fertilizer Interna-
tional 489, p30).
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GRANULATION EQUIPMENT

Great granulation

Efficient, low maintenance screening machines are essential for the effective operation

of fertilizer granulation plants. Cliff Hollyfield, president of J&H Equipment, draws on his
acknowledged expertise and decades of experience to explain how the granulation process
can be optimised and plant output increased.

J&H Equipment: world leader in
vibrating wire screens

&H Equipment, Inc. was founded in
J 1974 by Allen Jackson and Cliff Hol-
lyfield, both mechanical engineering
graduates of the Georgia Institute of Tech-
nology. In the decades that followed, the
company has grown to become a world-
leading supplier of screening equipment to
fertilizer granulation plants globally.
Notably, J&H was the first company
to design and manufacture rotary-driven
vibrating wire screening machines. These
overcame many of the shortcomings of
conventional machines, such as noise,
high maintenance requirements and poor
efficiency.
Thousands of J&H screening machines
now operate around the world. The com-
pany’s wide range of plant machinery also

includes crushers, bucket elevators, lump
breakers, feeders, stream splitters and
modulating control diverters — all of these
essential components of modern fertilizer
granulation plants.

J&H offers complete screening equip-
ment packages for the fertilizer industry.
These operate as fully-controllable and
integrated screening process systems.
J&H chain mills also optimise the crush-
ing of oversize fertilizer product. For the
phosphate industry, a screen fines hopper
fitted with an integrated modulating con-
trol valve allows precise computer-control
of recycle material to the granulation pro-
cess. This in turn reduces oversize, gen-
erates a closer sized final product and
— most importantly of all — increases pro-
duction by ensuring that the other machin-
ery in the granulation plant is operating
optimally.

Fig. 1: Schematic of a modern DAP/MAP/NPK fertilizer granulation plant

Granulation plant equipment

Granulation plant feed materials differ
according to the product being manufac-
tured. For NPK granulation, for example,
the feed consists of solid raw materials
such as potash, triple superphosphate,
urea, etc. While in diammonium phosphate
(DAP) and monoammonium phosphate
(MAP) granulation, anhydrous ammonia
and phosphoric acid are combined in a
pipe reactor (granulator).

In the latter stages of the granulation
plant process, the product moves from the
product screens to a cooler of some type
and then finally to storage.

Key granulation plant machines, exclud-
ing the rotary granulator, dryer and cooler,
are described in turn below. Please refer to
Figure 1 for plant layout and the location of
numbered equipment items.

EY

. Granulator

. Rotary dryer

. Dryer discharge lump breaker,
25 mm [1"] approx. discharge

WN X

Y |

Source: J&H
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. Screen feed bucket elevator

. Modulating stream splitter

Chute work to screens

Velocity breaks

. Screen feeders

. Oversize screening machines (two

surface) with fines hoppers

i 10. Modulating control valves incor-
porated into the fines hopper and
product/oversize chute

11. Product screening machines with
velocity breaks mounted on the
inlets if the drop is excessive

12. Oversize reports to the oversize
crushers (dual rotor chain mills)

13. All recycle materials discharge to
recycle conveyor

14. Granulator feed bucket elevator
conveys recycle material to the
granulator

15. Cooler

16. Coating drum

17. Cyclones
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Lump breaker

Source: J&H

Lump Breaker

After the initial granulation (item 1) and
drying stages of the process, material
leaving the rotary dryer (item 2) should
have a moisture content of 1.5 percent
or less and also needs to be reduced to
approximately 25 mm (1") in size using a
lump breaker (item 3). This is a necessary
preparatory step prior to screening that
prevents any large lumps emerging from
the dryer causing damage to wire cloth
screens. A grizzly is used to direct every-
thing larger than 25 mm from the dryer
discharge to the lump breaker. J&H’s lump
breaker (Figure 2) is a ‘tooth & comb’ type
unit operating at about 60 revolutions per
minute (rpm).

Continuous bucket elevators

Bucket elevators are used at various
stages to vertically transport the screen
feed (item 4), product discharge (item
5), recycle conveyor feed to the granula-
tor (item 14), and the cooler feed (item
15). Bucket elevators in larger granu-
lation plants are typically continuous,
dual-strand chain types with side-hung,
high-capacity buckets. These elevators
usually operate at a chain speed of
around 0.7-0.77 m/s (135-150 ft/min)
and have various capacities up to 1,000
t/h of material. Elevator units generally
incorporate:
® Hardened steel alloy boot bearings with
internal gravity take-ups
® Right-angle shaft mounted drive with
internal backstop
® Inching drive, fluid coupling, and mill &
chem motor all mounted on a torque
arm assembly.
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Fig. 3: Material stream splitter, four-way,
pneumatically-actuated type

Source: J&H

Fig. 4: Stream splitter operating with all four streams flowing (left) and with one

stream isolated (right).

Steam splitter flow

Source: J&H

Stream splitter

The stream splitter (item 5) receives mate-
rial discharged by the rotary dryer (item 2)
via the screen feed elevator (item 4) and,
using pre-set openings, evenly divides this
into three, four, five or six streams — one
stream for each screen line. A four-way,
pneumatically-actuated type of stream
splitter is shown in Figure 3. In this design,
splitting blades use pneumatic actuators
to divide the input material into four equal
streams.

The splitters manufactured by J&H
offer the ability to isolate and stop mate-
rial flowing to one screen line, while divid-
ing the elevator feed equally between the
remaining operative screening machines
(Figure 4). This allows screen lines to be
isolated for maintenance and/or cleaning.
Each stream can be isolated in a matter of

Isolated flow

seconds using pre-set positions/settings.
(Modulating splitters can also be designed
with fine tuning manual adjustment.)

Velocity brake

The speed of material must be reduced
before it enters screening machines. Mate-
rial dropping three metres (10 ft) straight
down a chute achieves a velocity of 7.8
m/s (25.3 ft/s) at the feeder or screen
entrance, for example. At this velocity, with
most machines being 6.1 metres (20 ft)
long, the time allowed for screening would
be just eight tenths of a second. This com-
pares to the 3-5 seconds residence time
materials actually need on the screening
surface for effective separation to occur.
However, the speed of material enter-
ing screening machines can be reduced
by proper chute design and/or the use
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Source: J&H

of velocity brakes. Any screening machine
with an inlet velocity of 3 m/s (10 ft/s)
generally requires a velocity break due
to the need to guarantee an acceptable
residence time for screen separation. A
velocity break is required for this service
(Figure 5). The most common installation
of the velocity break is directly on top of
the feeder inlet.

Screen feeders

Screening machines have become wider
and wider in recent years, almost dou-
bling in width from 1.23 metres (4 ft) to
2.15 metres (7 ft). At these dimensions,
a screen feeder is mandatory to ensure
the whole width of the screening surface

is fully utilised and maximum separation
of product and fines is realised.

Oversize screening machine

Oversize screening machines (item 9)
are used to separate the product stream
(undersize) from oversize material which
reports to the oversizer crusher. J&H rec-
ommends the use of 36-degree incline
vibrating wire machines (2 by 4 mm aper-
ture) for oversize process screening. These
have consistently achieved the best prod-
uct quality, while also being more tolerant
of fluctuating loads and process upsets,
compared to gyratory machines.

The major design innovation and the
big performance breakthrough in process
screening in recent years has been the
adoption of double-deck oversize screen-
ing machines. This configuration was first
introduced by Tony Brown at the former
operations of WMC Resources (subse-
quently BHP and Incitec Pivot) in Australia.
The top deck of these machines has a
standard 4.2-4.4 mm opening. The open-
ings in the bottom deck, in contrast, vary
across their length, starting at 2.2 mm in
the first panel and ending with 2.7-3 mm
in the last panel (Figure 6).

This double-deck arrangement, when
used in conjunction with modulating con-
trol valves in the hoppers below the fines
deck, allows the operator to select the
size and amount of recycle returned to
the granulator. By configuring the system
in this way, operators can ensure that
little or no material above 4 mm size is
returned in the recycle. This is operation-
ally advantageous as it greatly reduces the

manufacture of oversize material and, cor-
respondingly, increases the production of
on-size material.

J&H also recommends installing a
manual diverter on the product discharge
chute. This allows the operator to stabilise
the plant faster by increasing the amount
of <3mm material going to the granulator.
This is achieved by manually diverting prod-
uct size material and routing this through the
crusher instead. The operator then switches
the manual diverter back to product dis-
charge once the granulator is stabilised.

Product screening machines

Product screening machines (item 11)
are fitted with full length wire cloth with
a 2.2 mm or preferably 2.5 mm open-
ing. Material passing through this cloth is
sent directly to recycle conveyor (item 13)
while the product material going over this
machine is sent to cooler (item 15) and
then to storage. As with oversize screening
machines, inlet velocity must be controlled
— to provide material with a minimum of
3-5 seconds on the screening surface — for
this machine to be effective.

Product screens always require a screen
feeder. The exception to this rule is when
product screens are configured as second-
ary units, located directly below the over-
size machine, and are fed by a full-width
chute directly from that machine. (Full width
velocity breaks may also be required if the
distance between machines is too great.)

Most modern granular fertilizer plants
include two surface polishing screens prior
to the storage conveyor. This is to further
refine the product’s quality.

Fig. 6: A double-deck screening machine with modulating Fig. 7: Oversize crusher, dual-rotor chain mill type
control valve in hopper & product discharge

modulating control valve ‘

recycle
Source: J&H
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Overall, the key to good oversize and
product screening can be summarised as
follows:
® Control the velocity of material at the
screen inlet
® Even distribution of material at the
screen inlet

® Uniformity of wire tension

® Properly sized wire opening and wire
diameter

® Optimise wire cloth amplitude, as exces-
sive vibration reduces screening capacity

@ Electronic wire cloth cleaning

® Limited (and correct) usage of retarding
curtains; only when necessary.

Oversize crusher

Dual-rotor chain mills (Figure 7) make

excellent oversize crushers (item 12).

Given the right feed and operating at the

correct rpm, they are highly efficient, easy

to clean and maintain, and are capable

of reducing >4 mm size material to well

below 1 mm.
The key to good crushing can be sum-

marised as follows:

® Dual-rotor chain mills are the most ver-
satile machine types

® Use vertical feed chutes at the inlet
(3-6 m) to properly distribute material
in the mill

® Hardened chain and opposing rotating
rotors provide synergistic crushing action

® Centre-hung side doors provide easy
access with half of the required foot
print

® Fit impact areas with 50 mm rubber
liners

® Hammers should be avoided as they
move too much air and generate sub-
stantial imbalances if released

® Excessive material build-up should be
avoided as it reduces efficiency and
chain life

® Build-up is easily detected by rising mill
amperage.

Summary

The key to running a better granulation

plant can be summarised as follows:

® Computer-control of the recycle returned
from the screens to the granulator

® No particles larger than 3 mm should
be returned to the granulator

@ Calculate the quantity of total recycle
being returned to the granulator (see box)

® Keep liquid feed of NH; and phosphoric
acid to the granulator constant

Fertilizer International 490 | May-June 2019
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Calculating the recycle rate

All recycle materials — from screening machines, cyclones, oversize crushers and
the baghouse — are discharged to the recycle conveyor (item 13) and returned to the
granulator (item 1) via the granulator feed bucket elevator (item 14).

Usefully, the operating current (amperage) of the granulator feed elevator can be
used to calculate the quantity of recycle returned to the granulator. Assuming a 100-
foot elevator draws six amps when running empty (friction) and draws 46 amps when
carrying material (under load), the elevator’'s amperage and height can be used to
calculate the quantity of material (tph) delivered to the granulator. See the example

calculation below.

Example calculation

® Elevator amperage, under load = 46 amps @ 100 ft of lift (total amps)
@ Elevator amperage, running empty = 6 amps (friction amps)

® Amperage attributable to material = 40 amps (lift amps)

® 1 Horsepower (HP) = 1.25 A @ 440 V/3 Phase/60Hz

_40amps_ _ 35 yp x 33,000 ft Ibs/min

1.25 amp/HP
_ 1,056,000 ft Ibs/min
100 ft (elevator lift)

10,560 Ibs/min x 60 min =

633,600 Ibs/h
2,000 Ibs/ton (short ton)

= 10,560 Ibs/min

=316.8 t/h

Table 1: Calculating recycle amounts returned to the granulator using total
current drawn by the buckle elevator

Additional recycle quantity examples

Total current Friction current

Lift 100 ft current Recycle quantity

(amps) (amps) (amps) (tph)
36 6 30 237.6
46 40 316.8
56 6 50 396.0
66 6 60 475.2
76 6 70 554.5
Source: J&H

® With constant quantity of liquids being
fed to the granulator, adjust recycle
return from the screen to optimise
granulation

® Gradually adjust recycle solids fed to
the granulation process to yield less
fines and oversize

® Return only smaller particles (below 3
mm) to the granulator.

Increased production rates at granulation
plants can be achieved by adopting these
guidelines and best practice.

In particular, the performance of granu-
lation plants can largely be controlled by
careful regulation of the recycle quantity.
This holds the key to optimal plant opera-

tion. With recycle material smaller than 4

mm and with liquid feed to the granulator

kept constant, recycle quantity can be

adjusted to stabilise the granulator and

keep it running not too wet and not too

dry. Stabilising the granulator in this way

optimises plant operations as:

® Much less oversize is produced (up to
15% less)

® Build-up in the system is greatly reduced

® Crushers will be able to crush more
efficiently

® The plant will produce a high percent-
age of the right size product (4 x 3 mm)

® Production rate can be increased by
eliminating high ‘sine wave’ recycle
peaks. |
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farm gate and beyond. This is generally
achieved by applying protective coatings
to fertilizer granules.

Throughout this supply chain, fertilizers
may be exposed to significant temperature
and relative humidity cycles before finally
reaching the field. Temperatures can range
from below freezing to as high as 60°C.

: ; vary between 30-95 percent, due to expo-

GRANULATION PLANT - e 60 cP, 10 inch spray width 100 cP, 5.75 inch spray width sure to sun during the day and cooling at

Better quality fertilizer ‘af' e AL - _— night. Any coatings applied to the exterior
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sity i reduction (

for dust control T R ——

Low 1 1 5 5 5

Celebrating 50
years of service to
the world fertilizer
industry

1 ]
2 4@ COATING TECHNOLOGY COATING TECHNOLOGY Hd{
3
4 B CONTENTS
5 = = - Crteges s s st grrtn a1 What's inissue 490

Low-viscosity coatings S

Performance Storage & handling difficult controlled from the time fertilizers leave
6 E E ] the production line to their arrival at the
Coating Dust Caking Spreadability Heating Fertili?er

7
8
9

5=best, 1=worst

Source: ArrMaz

_
o

ArrMaz supplies a range of products to handle the different challenges encountered along the fertilizer supply chain
& - L

—_ -
N =

_ -
N W

=~ FERTILIZER BLENDERS
Better throughput
® Dust control & anti-caking coatings
® Micronutrient blending

Coating properties

_
ol

Fertilizer granules are commonly protected
during storage, handling and transport by
using a substrate- and/or application-
specific coating. Different and sometimes
competing performance requirements — for
dust control, anti-caking control or mois-
ture resistance — means coatings need
to have a high level of chemical sophis-
tication and complexity. Higher viscosity
coatings, for example, are typically recom-
mended for long-term, high-level dust con-
trol. However, the storage and handling of
fertilizers — in terms of spreadability, heat-
ing and clumping — typically become more
difficult as coating viscosity increases
Production coatings: dust generation reductions using traditional (Table 1).

The relationship between temperature
and viscosity is also a major consideration
Fertilizer type when applying coatings to fertilizers. Low-vis-

- =
I

FIELD APPLICATION TRANSPORTATION
® Dust control & anti-caking coatings Better emissions compliance
= = = . = @ Dust control & anti-caking coatings
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DUSTROL® application

ArrMaz’s DUSTROL product he inorganic fertilizers widely-applied  challenges as they make their way through MAG enhanced MAPI | Ienhianced]MAR ]| IS potaSH N [érharced potash cosity coatings can be applied to granules FERTILIZER INTERNATIONAL
. . Tin modern agriculture are either min-  long and strenuous fertilizer supply chains. uncoated at ambient temperature, while high viscosity
line now includes novel low- eral-based or chemically-produced.  Issues such as brittleness and fracturing O DUSTROLA coatings need to be applied hot. Low- and
viscosity, high performance Mineral-based fertilizers are commonly can lead to the break-up of granules and O DUSTROL B high-viscosity coatings also have distinctly
derived from naturally-occurring phosphate  dust generation, for example. DUSTROL C MAY-JUNE 2019

coatings. They combine the
excellent handling properties
of low-viscosity coatings with
the superior dust generation
and anti-caking performance
of medium- and high-viscosity
coatings, as ArrMaz’s

and potash ore deposits. These mineral-
based raw materials typically go through
various forms of processing before being
reacted or blended with chemically-derived
nitrogen compounds such as urea, nitrates
and ammonia.

Supply chain challenges

Undesirable deliquescence, or moisture
uptake in fertilizers, is another challenge.
It commonly results in caking, mushiness
or moisture adsorption — making handling
and crop application difficult. In extreme
cases, deliquescence can even lead to the
complete dissolution of granules, trans-
forming solid fertilizers into liquids.

Fertilizers travel along an extended

rate of dust generation, %

\

different granule coverage characteristics
when spray coated onto fertilizers.

A low-viscosity coating will yield a
greater coating spray width, relative to a
high-viscosity coating (Figure 2). This ena-
bles greater coverage of the passing ferti-
lizer, and has a positive impact on both mix
energy and retention time. However, a typi-
cal downside of using low-viscosity coatings
is their inability to match the dust reduction

Insight

. . - . R . T aTolgiatTo g atTOgiaNTOgANT© " . .
. The resulting finished fertilizer products  supply chain — starting with the move from 2355335323553 2355328333% levels or performance life of their high-vis- Southbank House, Black Prince Road
Lucas Moore explams. vary compositionally and are produced in  production to storage, then transportation T ===z 333" slsfs =" 3" 333> cosity counterparts — which is why they are London SE1 75J, England
sample time

granular, blended or compacted form. The to wholesalers and retailers, and finally
substrates created are prone to handling field application by the farmer (Figure 1).

Source: ArrMaz typically applied as an additional ‘top coat’ Tel: +44 (0)20 7793 2567
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cumulative dust reduction, %

MAP production coatings: dust reductions for DUSTROL 4010-A versus

other low- and medium-viscosity coatings
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dust reduction, %

Fig. 5: SSP dust reduction over time:
DUSTROL 4010-B coating applied at
ambient temperature versus a hot
applied high-viscosity coating
NPK 00-20-00
@ DUSTROL 4010-B
@ high viscosity 807
e
® 40
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Source: ArrtMaz
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Table 2: DUSTROL low-viscosity coatings: sum

over conventional coatings
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Effects of coatings on the
caking of MAP: DUSTROL

4010-A versus a medium-
viscosity coating

@ medium viscosity
@ DUSTROL 4010-A

25 3.0 35 40 45 50 55

dosage, b/t

Source: ArrMaz

of their performance benefits

Performance Storage & handling difficulty
Coating viscosity Dust Caking Spreadability Heating Fertilizer
: : e .
High 5 3 1 1 1
Medium 3 2 2 2 2
Low 1 1 5] 3 5
DUSTROL 4010 (low) 4 4 5 5 5

5=best, 1=worst
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Source: ArrMaz

High-viscosity coatings, in contrast, may
create coating spreadability issues during
application to the surface of substrate
granules. They can also cause potential
clumping, an issue associated with either
overdosing or poor spreading.

Traditional DUSTROL coatings

Understanding how fertilizer substrates
generate dust is essential when it comes
to ensuring optimal coating performance.
Such knowledge helps decide what class
of dust control coating will be required,
before moving into coating product devel-
opment. For substrates such as monoam-
monium phosphate (MAP) and potash,
more than 50 percent of the dust is gen-
erated during initial production, with dust
generation continuing if granules are left
uncoated (Figure 3).

MAP and potash producers will often
apply a high-viscosity coating directly after
production — accepting the difficulties asso-
ciated with their application — in order to
reduce fertilizer handling challenges through-
out the supply chain. These coatings are
applied when the fertilizer substrate is still
hot (typically 48.9-71.1°C, 120-160°F) using
a hot coating (around 104°C/220°F).

A six-week investigation by ArrrMaz has
shown that the application of tailor-made
DUSTROL® coatings for MAP and potash
can reduce dust generation by 80-90
percent. However, dust prevention did
decline over time, following the addition
of other constituents (mineral and nutrient
enhancements), ultimately yielding 60-70
percent dust reduction by the end of the
study (Figure 3).

New DUSTROL 4010 low-viscosity
coatings

ArrMaz has developed new DUSTROL
low-viscosity coating technology. These
coatings offer high-performance dust and
caking control. They do this by combining
the handling property advantages of a low-
viscosity coating with the superior dust
generation and caking control offered by
medium- to high-viscosity coatings.
DUSTROL low-viscosity coatings reduce
fertilizer clumping by providing excellent
spreadability and coating distribution. The
coatings have a viscosity of 50-300 cP
(25°C/77°F). This eliminates the need for
heated tanks and heat traced lines under
most operational conditions, thus yielding
significant energy and cost savings.

Fertilizer International 490 | May-June 2019

In MAP production, a medium-viscosity
coating (>800 cP @ 140°F) is typically
applied to hot substrate and requires addi-
tional heat for optimal spray distribution.
Usually, the substrate is subsequently
top-coated with a low-viscosity coating
in warehouses prior to distribution. Mov-
ing to DUSTROL low-viscosity coatings, in
contrast, offers significant logistical advan-
tages as well as energy cost savings as
they can be applied as a single coating dur-
ing both production and shipping.

Over a six-week period, the application
of DUSTROL 4010-A low-viscosity coating
to MAP has been shown to yield the great-
est average dust reduction (80%), relative
to other medium- and low-viscosity coat-
ings, when applied at a dosage rate of 4
Ib/ton (Figure 4). These results equate
to 48 percent and 29 percent less dust,
respectively, than the equivalent low-
viscosity and medium-viscosity coatings.
Interestingly, even the application of 75
percent more additional medium-viscosity
coating yielded only a slight improvement
(+3% points) relative to granules coated
with DUSTROL 4010-A.

Single superphosphate (SSP), although
produced hot and prone to dust generation,
is often stored uncoated in warehouses
initially. A high-viscosity coating is subse-
quently applied hot prior to transport for
protection along extended supply chains.

Initially, during a six-week coating
study with SSP, a high-viscosity coating
did achieve a slightly better dust reduc-
tion performance than DUSTROL 4010-B
low-viscosity coating. However, DUSTROL
4010-B did eventually outperform the
high-viscosity coating over time, man-
aging to maintain dust reduction at 86
percent after 13 weeks, while the dust
reduction of the high-viscosity coating
declined steadily to 83 percent over the
same period (Figure 5).

Caking is also a serious problem as
many hygroscopic fertilizer substrates
readily absorb moisture from the air.
While traditional dust control coatings do
provide some caking reduction, DUSTROL
4010-A has the potential to offer addi-
tional protection. For MAP, coating with
DUSTROL 4010-A achieved an 80 percent
reduction in caking, for example. That is a
large improvement (+21% points) on the
59 percentage caking reduction achieved
by the medium-viscosity coating, relative
to the uncoated fertilizer (Figure 6). These
results demonstrate the clear potential of
DUSTROL 4010-A as a substitute for more

Fertilizer International 490 | May-June 2019

costly anti-caking additives to phosphate-
based substrates, reducing or eliminating
their use.

Summary

ArrMaz’s novel DUSTROL low-viscosity,
superior performance coatings possess
the handling properties of low-viscosity
coatings, while matching the dust gen-
eration and anti-caking performance
of medium- and high-viscosity coatings
(Table 2). Due to their low viscosity,

COATING TECHNOLOGY

these new DUSTROL coatings also pro-
vide energy savings by avoiding the need
for heating tanks and lines, while still
maintaining optimal coating performance
and spreadability. |
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