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Editorial

Most ships
are going to
be relying

on sourcing
sufficient low
sulphur fuel
to operate.

Still at sea

Institute’s annual World Sulphur Symposium in

Prague, a fuller account of which is on pages
31-32 of this issue. The gathering was the usual
mix of interesting presentations and conviviality, but
what struck me this time was that the topic which
seemed to come up in conversation more than any
other was the effect of the International Maritime
Organisation’s 0.5% limit on sulphur content of bun-
ker fuels, which is due to come into force on January
1st next year.

The topic was covered by a presentation by
Adrian Tolson of the aptly named 2020 Marine
Energy consultancy. He rehearsed the various
options for compliance — switching to low sulphur
bunker fuels, converting ships to run on alternative
fuels such as LNG, methanol or hydrogen, installing
onboard exhaust scrubbing systems which remove
sulphur dioxide from the ship’s engine exhaust, or
simply not complying. The latter had originally been
assumed to be quite a large segment, but moves
by the IMO to switch enforcement from flag states
to port states and statements by insurers that they
would not insure ships which failed to comply with
the regulations seem to now have closed most of
that loophole. In the meantime, the uptake of scrub-
bing systems has been relatively small and mostly
confined to the largest vessels, representing only
about 10% of bunker fuel demand, as the cost of
installation is relatively constant across ship types,
and thus becomes prohibitive for smaller ships.
Likewise alternate fuels have seen only minimal
uptake, and come next January, most ships are
going to be relying on sourcing sufficient low sulphur
fuel to operate.

This means that — on a global basis — refiners
are going to have to be producing 3 million or more
barrels per day of low sulphur bunker fuel by Janu-
ary (depending on non-compliance rates), and also

I am writing this freshly returned from The Sulphur
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converting or finding a buyer for up to 2.5 to 3 mill-
ion barrels per day of excess high sulphur fuel oil
(HSFO). What | found most interesting about this
potential dilemma was that the views of the vari-
ous consultants present at the meeting as to what
this would mean for refinery sulphur outputs were
widely divergent — predicting anything from an extra
400,000 t/a of sulphur in 2020-21 to more than 2
million t/a — quite a spread of opinion! There are
a great many factors at play which could influence
matters, from the availability of spare coking capac-
ity (mainly a factor for US refiners) and how much
suitable blendstock can be sourced, to whether it is
economical to bring back on-stream idled refineries
capable of producing low sulphur fuel oil, and from
availability of sweet crude feedstock on the interna-
tional market to the willingness of power markets
to buy HSFO to burn in power plants. Refiners rarely
have much space to store excess sulphur, so stock-
piling any extra supply may not be an option. This
uncertainty means that the sulphur market in 2020
could be facing a glut or a trickle of extra sulphur,
and may not know which until it happens.

Richard Hands, Editor
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Price trends

MARKET INSIGHT

Meena Chauhan, Head of Sulphur and Sulphuric Acid Research,
Argus Media, assesses price trends and the market outlook for sulphur.

SULPHUR

The main focus in the sulphur market
through March and into April was second
quarter contract negotiations. With China
still on the sidelines and little spot inter-
est, price resistance in major markets
and a lacklustre downstream phosphates
market, all signs pointed to decreases
compared with first quarter pricing. The
majority of contracts were settled at
decreases ranging between $20-30/t with
the only exception to this in NW Europe as
Benelux contracts largely rolled over.
Global sulphur prices appeared to
reach a period of stability in April following
a slight rebound in March/April. The weak-
ness in the processed phosphates pricing
weighed heavy on sentiment however and
a meaningful recovery has yet to emerge.
In the Middle East, monthly producer
price postings for April reflected the con-
tinued weak sentiment following the
slight stability seen in March. Muntajat
announced its April Qatar Sulphur Price
(QSP) at $103/tf.0.b., a $5/t decrease on
March. The producer’s tender for 35,000
tonnes loading in April was awarded in the
high-$100s/t f.0.b. State owned ADNOC
in the UAE set its price at $105/t f.0.b.
Ruwais for liftings to the Indian market —
a $3/t drop on a month earlier. Over in
Kuwait, KPC set its April price at $102/t
f.0.b. Shuaiba — a drop of $4.50/t on its
March price. The producer started posting
a monthly price from January this year —

with its exports set to rise in line with the
Clean Fuels Project in Kuwait. Additional
sulphur trade is expected as this project
ramps up in late 2019/2020.

African demand for sulphur is mixed
with North Africa continuing to see an
uptick as OCP expands its processed phos-
phates production capacity while end user
Foskor in South Africa faced strike action.
January sulphur trade to Morocco was up
63% year on year to 689,000 tonnes — led
by a surge in shipments from the UAE and
Saudi Arabia. For South Africa, prospects
remain in question.

Trade data shows a 32% drop in sulphur
imports to South Africa in January-February
2019 compared with a year earlier at just
103,000 tonnes. The drop was reflected in
trade from Kazakhstan, down by 29% while
there was a slight uptick in volumes from
Saudi Arabia. We expect to see imports
ticking up into 2020 however to meet
growing demand for sulphur in the DRC.
Glencore’s Kamoto Copper Company’s
(KCC) sulphur burner is expected online in
the first quarter of next year and will signifi-
cantly impact sulphur and sulphuric acid
trade in the region. Meanwhile planned
maintenance at Foskor’s Richard’s Bay
facilities at the end of April is expected
to last through the month of May and will
likely further stifle sulphur demand to the
consumer.

Chinese demand question remains a
major market theme due to the period of
slow pricing and uncertainty surrounding

future growth in domestic sulphur demand.
Spot prices in China have dropped around
12% since the start of the year on the high
end of the range to $118/t c.fr in mid April.
Towards the end of the month, small lots
deals were heard being concluded in the
$120s/t c.fr range. Larger volumes were
still pegged in the high $110s/t c.fr how-
ever. There appears to be some optimism
with local traders holding tonnes, waiting
for the market to firm, should buyers return
to the market in the coming weeks. Port
stocks totalled around 1.3 million tonnes
in mid-April. Inventories at Nantong port
were run down at the start of the month
following the announcement in 2018 that
sulphur discharge would cease at its Lang-
shan berth at the end of 2018. China
imports during January — February totalled
2.03 million tonnes, a 13% increase on
a year ago. Molten sulphur shipments to
China also saw an uptick from East Asia.
Domestic production of sulphur in China
continues to rise, with around 400,000
tonnes of additional supply expected to
come online in 2019 from new refining
capacity.

Maintenance turnarounds in India left
buyers broadly on the sidelines in March
and first half April. The end of the month is
expected to see some uptick in spot inter-
est that will test prices. Spot prices have
dropped by around 16% since the start of
the year, in line with international devel-
opments. Indian sulphur imports saw a
rise in January year on year, up by 33% at
133,000 tonnes. The UAE was the leading
supplier as usual at 97,000 tonnes.

In North America, Tampa quarterly con-
tracts settled at $88/It for molten sulphur,
down by $21/It on the first quarter, on the
back of weakness in spot pricing in recent

months. Vancouver spot prices dipped
below $100/t f.0.b. in April in the mid/high
$90s/t on the back of downward pressure
from international developments, buyer
resistance in China and weak downstream
markets. This compares to levels a year ear-
lier up into the low $120s/t f.0.b. Recent
local news in Alberta following the provincial
elections may be deemed positive for the
oil sector and potentially sulphur as a result
of a swing to the United Conservative Party
(UCP). The carbon levy will likely be chal-
lenged as a result of this shift as well as a
reduction in corporate tax.

SULPHURIC ACID

The global sulphuric acid market contin-
ued its softer trend through April, with
prices dropping $20-25/t since February
for spot pricing in NW Europe to $55-65/t
f.0.b. The decrease has come on the back
of deals concluded in Latin America, with
offers in tenders in Brazil also declining. A
slowdown has been seen as the market
balance has become less extreme, Chile
remains well served with contract and spot
cargoes booked. The downstream markets
have also impacted market prices and the
softer footing in the elemental sulphur
market is also taking its toll on sulphuric
acid sentiment. On the contract front in
Europe, settlements were noted at rollo-
vers to slight increases, with the mainte-
nance schedule a key bull in negotiations.

Firm freight rates have been seen in
shipments to Chile, potentially propping up
prices in the short term. Major end users

in Chile were noted as broadly covered in
mid-April and spot prices dipped down to
$115-120/t c.fr, down from $135-145/t c.fr
in February and marking a steady downward
trend. Interest is expected to emerge for the
upcoming quarter but in the meantime buy-
ers reported ample stocks and a slowdown
in demand due to weather related issues.
Codelco’s Chuquicamata smelter remains
offline with a timeline yet to become clear
for a restart. On the import front, January-
February 2019 trade to Chile was up by 25%
year on year to 691,000 tonnes. Chinese
supply surged to 206,000 tonnes while
Peruvian supply dropped 44% to 127,000
tonnes. Chile is expected to remain in deficit
for the short term outlook, supporting trade
and pricing. The long term view remains for
Chile to move from deficit to surplus, but
this remains several years away.

The Brazilian market has seen a slow-
down, alongside the lacklustre processed
phosphates market. Local stocks were
heard to be healthy in mid-April, with demand
largely covered. The next round of tenders
is expected during May. On spot pricing, the
range dropped to $100-110/t c.fr Brazil, down
around $30/t on February levels. The recent
announcement from Mosaic to idle its phos-
phate rock mines in Brazil is likely to impact
acid demand in the short term. However, we
expect to see increased finished phosphate
fertilizer shipments from the US to cover the
shortfall, with acid demand potentially ticking
up in North America as a result.

In the US, the market balance eased in
the West, on the back of the restart of the

PRICE TRENDS

Kennecott smelter back to regular operating
levels and increased acid availability. Imports
of acid dropped 10% in January-February year
on year, with supply in Canada tight. Mexican
trade saw an uptick to 43,000 tonnes. Aver-
age prices into the US Gulf were assessed at
$100-110/t c.fr in April, below the $120s/t
c.fr seen earlier in the year.

Ongoing market focus remains on
Morocco in the acid market with little
urgency seen from major phosphates
producer OCP to secure spot cargoes for
the second quarter. Up to four contract
shipments were booked from NW Europe
to arrive during the second quarter to the
buyer. Delivered prices to North Africa
dropped below the $100/t level, reflecting
the downturn in the international market.
Argus analysis shows first quarter 2019
acid imports into Jorf Lasfar port tallied
349,000 tonnes, down 14% year on year.
Many European producers have been divert-
ing volumes to other markets including the
Americas due to strong demand and tight
supply in the US.

Exports of acid from China remain a
consideration for the future of acid trade
and pricing. In 2018, China became a net
exporter of sulphuric acid for the first time
in history. So far in 2019, this trend has
continued. February acid exports exceeded
imports on the back of a weak domestic
market and pockets of regional tightness.
February exports totalled 131,000 tonnes,
with shipments to major market Chile at
a record high of 91,000 tonnes — up from
zero just a year earlier.
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Market outlook

Historical price trends  $/tonne

ETJ—L\@M v .

0
2013

Source: BCInsight

SULPHUR

® Developments in the phosphates mar-

ket will be a driving factor for the out-
look for sulphur. Phosphate producers
in China were heard cutting output in
April, reducing sulphur consumption
temporarily. Planned maintenance
turnaround at major end user facilities
in the south of the country have also
impacted sulphur uptake recently.
Spot activity in Brazil and North African
markets has been limited, any upturn
in these markets would help support
a price recovery for sulphur. Major end
user OCP is understood to be covered
through contract deliveries for the
remainder of the quarter. Sulphur arriv-
als from January to the start of May are
expected total 1.58 million tonnes — a
9% increase on a year earlier.

Supply side factors remain broadly sta-
ble for the short term, with additional
supply expected from 2020 onwards in
the Middle East and Asia.

® Expectations are for increased river

www.sulphurmagazine.com

exports from Russia in 2019 following
the reopening of the Volga Don water-
way at the end of March. Kashagan
supply continues to move from the port
of Ust Luga, adding to competition in
global trade.

Indian demand in the coming weeks
may provide a boost to the market as
the maintenance schedule at phos-
phate producers comes to an end.
Domestic supply remains ample how-
ever and may stifle import business.
Outlook: Buyers and producers face a
standoff as producers try and tip the
balance towards recovery while end
users remain on the sidelines as fur-
ther erosion may occur. The lacklustre
processed phosphates market contin-
ues to erode sentiment with an uptick
awaited to provide support to demand
side factors for sulphur consumption.

SULPHURIC ACID

® Exports from China remain a bear in

the market outlook but softening prices
may prove prohibitive to some produc-

Sulphur (Adnoc monthly f.0.b.)

© Liquid sulphur (NW Europe)
® Sulphuric acid (Ex-term Tampa)

200

ers with high logistics costs in moving
acid from inland plants to ports. Two
Lions remains the largest exporter.
Vedanta continues to face issues with
the legal battle to reopen its Tuticorin
smelter in Tamil Nadu. The smelter has
been offline for over a year and has
significantly impacted acid pricing and
trade to India. The continued absence
of the acid from the smelter remains a
supportive factor for the Asian market.
The slow sulphur and tepid phosphates
markets remain bearish factors for acid
in the short term.

The turnaround schedule and outages
at smelters in the second half of 2019
may provide regional support to pricing
during periods of tightness.

Outlook: Global acid prices may ease
further during this period of slow
demand but a floor is expected once
buyers return to the spot market. Chile,
Brazil and Morocco remain key import
markets while developments in China
export trade will also influence market
direction.
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Sulphur Industry News

WORLD

Low sulphur shipping fuel investments top $1 billion

BP has put the total investment cost by refineries in meeting the
new MARPOL low sulphur fuel requirements at $1 billion to date.
Speaking at the Fujairah Bunkering and Fuel Oil Forum in the
United Arab Emirates, Eddie Gauci, BP’s global head of marine
fuels also indicated that investments would likely continue
beyond 2020, when the new maritime fuel standards come into
force. Markets are braced for considerable disruption around
the changeover period, which the International Energy Agency
calls “the most dramatic [change] ever seen to product speci-

fications”, and Gauci said that he believed that a lot of fuels  and ExxonMobil.

GERMANY

Hapag-Lloyd to pass sulphur costs on
to customers

Hamburg-based Hapag-Lloyd, the world’s
fifth-largest shipping company, has
become the latest to indicate that it will
have to pass the costs of the new Interna-
tional Maritime Organisation (IMO) sulphur
regulations on to customers. The new IMO
rules on sulphur content of shipping fuels
come into force on January 1st 2020, and
specify that all bunker fuels must contain
less than 0.5% sulphur by weight, down
from the previous cap of 3.5%, in order to
reduce sulphur dioxide emissions. In its
2018 annual report, Hapag-Lloyd has esti-
mated that compliance costs, in terms of
additional fuel costs and the cost of install-
ing scrubbing equipment will cost the firm
$1 billion a year from 2020 onwards, and
the company says that it will be introducing
a new surcharge to cover that.

INDIA

Another contract awarded for HPCL
Visakh refinery upgrade

French company Axens says that it has
been selected to provide technologies as
part of the upgrade of Hindustan Petro-
leum Company Ltd (HPCL)’'s 9 million
t/a (167,000 bbl/d) Visakh refinery at
Vishakhapatnam in Andhra Pradesh state.
Axens’ scope includes the provision of pro-
cess licenses, catalysts and adsorbents,
proprietary equipment, training and tech-
nical services, according to the company.
HPCL jointly operates the refinery with the
government of India, and is upgrading it to
produce Bharat Stage VI (Euro-VI) compli-
ant products in the Visakh Refinery Mod-
ernisation Project (VRMP). Other contracts

www.sulphurmagazine.com

have been previously awarded to Chevron
Lummus Global to license their vacuum
residue upgrading technology, while heavy
equipment works are being carried out by
Larsen and Toubro — the latter says that
it has completed installation of a 1,900
tonne hydrocracker reactor as part of the
vacuum residue upgrade section, and
is expecting delivery of heavy equipment
items soon for the next phase of work. The
VRMP project will take refinery output to
300,000 bbl/d by July 2020.

The project includes installation of two
360 t/d sulphur recovery units (720 t/d
total, including tail gas treatment), two
540 t/h amine generation units, and a
112,000 t/a sulphur recovery LPG treat-
ing unit.

BPCL to expand cracking plant

India’s Bharat Petroleum Corp Ltd (BPCL)
says that it plans to build a 3 million
tonne/year residual fluidised catalytic
cracking plant at its Mumbai refinery com-
plex by 2022. The $1 billion project forms
part of the refinery modernisation plant,
replacing both the existing catalytic crack-
ing unit and fluidised catalytic cracking
unit. The project includes a fractionator
and unsaturated gas plant; a regenerator
flue gas scrubber; an unsaturated liquefied
petroleum gas treating unit; a propylene
recovery unit, and a sulphur recovery unit.

UNITED STATES

Honeywell and Wood to cooperate on
digital refinery technology

Honeywell UOP and Wood have agreed to
work together via the Honeywell Connected
Plant platform to commercialise digital ser-
vices for refiners and petrochemical manu-
facturers. The two companies say that they
will develop Connected Plant capabilities

would be in storage, including floating storage, in advance of the
January 1st deadline, “until the land-based infrastructure estab-
lishes some kind of equilibrium that’s in tune with what grades
of fuel are called for in particular locations.” He also commented
that there was a “strong supply” of compliant low sulphur fuel
oil available in hub locations such as Rotterdam, Singapore and
Fujairah. BP announced in March that it would be offering its own
Very Low Sulphur Fuel Oil (VLFSO) grade worldwide from the end
of the year, following on from similar announcements from Shell

for Wood’s Foster Wheeler SYDECSM
delayed coking technology which converts
heavy oil fractions into fuel-range distil-
lates and other products. Honeywell Con-
nected Plant is designed to provide oil and
gas customers with higher levels of safety,
reliability, efficiency and profitability, apply-
ing proprietary process knowledge and
troubleshooting experience to recommend
operational adjustments and assisting
plants to run more consistently and at the
top of their performance capability.

“Honeywell is a strategic partner in the
connected plant space and together, we
are ideally positioned to deliver the digital
services our customers need,” said Bob
MacDonald, CEO of Wood’s Specialist
Technical Solutions business. “With this
partnership, our customers will experience
improved profitability through software-ena-
bled services that guide the efficient opera-
tion of Delayed Coking and other related
processes.”

Marathon Petroleum to upgrade

Galveston Bay refinery

Marathon Petroleum says that it will spend
$1.2 billion upgrading its Galveston Bay
refinery complex from 2019-2022 as part
of an ongoing integration and modernisa-
tion programme for its Texas refineries,
including the adjacent Texas City refinery,
which it bought from BP for $2.4 billion
in 2013. The so-called called South Texas
Asset Re-positioning (STAR) program is
designed to expand crude processing
capacity by 40,000 bbl/d and allow for
more production of ultra-low sulphur die-
sel, distillates and gas oil to meet US
Environmental Protection Agency’s Tier
3 gasoline sulphur standards and the
upcoming IMO marine sulphur rules. Fluor
has been awarded the EPC contract for the
upgrade.
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ExxonMobil’s Jurong refinery at Singapore.

SINGAPORE
Exxon to expand Singapore refinery

ExxonMobil says that it has made a
final investment decision on its plans
to increase production at its Singapore
refinery to produce higher value products
and expand lubricant base stocks pro-
duction. The expansion, scheduled to be
completed by 2023, will increase capac-
ity of low sulphur fuels by 48,000 bbl/d,
including 0.50% sulphur bunker fuel to
achieve compliance with the require-
ments of the new IMO 2020 regulations.
The investment will add 20,000 bbl/d day
of base stocks capacity, which includes
EHCTM 50 and EHCTM 120 grades, in
addition to a new high-viscosity Group Il
base stock to meet increasing demand in
the Asia-Pacific region. The company says
that engineering, procurement and con-
struction (EPC) activities at the site have
already begun, with Técnicas Reunidas
overseeing the new process units, and
Wood Group interconnecting pipelines
and supporting infrastructure. There is
also an agreement with Linde pending to
upgrade residue from the site to hydro-
gen and synthesis gas.

In relation to the introduction of the
global 0.50% sulphur cap, ExxonMobil
has already confirmed supply of 0.50%
sulphur grades at the ports of Antwerp,
Rotterdam, Genoa and Marseilles in
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Europe, along with Singapore, Laem
Chabang in Thailand and Hong Kong.
Other supply locations, including in North
America, are expected to be announced
throughout 2019.

IRAN

Natural gas production up 12%

According to the South Pars Gas Company,
production of natural gas in the largest Ira-
nian gas field increased by 12% in the year
from March 2018 to March 19 (Iranian year
1397). Managing director Hadi Hashemza-
deh Farhang told local media that the inau-
guration of two phases of the South Pars
project during the year had pushed Iran
ahead of Qatar in terms of gas extraction
from the shared South Pars field (Qatar
North Field). Gas extraction had risen by
7%, but the inauguration of gas processing
plant expansions had taken actual sweet
gas output up by 12%.

CANADA
Sulphur fuel conversion technology

Lloyds Register has provided independent
verification for the hdyroconversion tech-
nology provided by Canadian oil technol-
ogy company Genoil, which produces low
sulphur fuel oil from high sulphur mate-
rial and bypasses the need for full-blown
refinery processing. Lloyds confirmed at
a technology demonstration that a sam-
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ple of ISO compliant fuel with a sulphur
content of 1.7% was reduced to 0.38%
sulphur.

David Lifschultz, CEO of Genoil, added:
‘Gaining independent verification from a
renowned shipping classification society
of the product characteristics of the sup-
plied sample at entry to the GHU process
and the end product at completion of the
process is a significant step for Genoil in
proving to the industry that there is a less
expensive means of ensuing compliance
with 2020 regulations that doesn’t require
paying a large premium for distillate fuels,
or investing millions of dollars of capital,
which may never see full payback, in scrub-
ber technology or LNG.

The company is targeting bunker fuel
producers in the run up to the IMO low
sulphur fuel regulations in 2020. Genoil
supplies its Genoil Hydroconversion
Upgrade (GHU) processing units which
can be attached to an existing refinery
at a port where there is a ready point to
supply ships. GHU is a fixed bed catalytic
desulphurization technology, which the
company says can achieve 96% pitch con-
version and 95% desulphurisation with an
operating cost of up to 75% less than rival
technologies.

UNITED KINGDOM
ExxonMobil to expand Fawley refinery

ExxonMobil says that it has made a final
investment decision to spend more than
$1 billion expanding its Fawley refinery
in the UK in what is the largest invest-
ment the company has made in the UK in
nearly 30 years. The company says that
it will increase production of ultra low
sulphur diesel (ULSD) by 38,000 bbl/d.
The upgrade project will include a diesel
hydrotreater and associated hydrogen
plant which Exxon says will help improve
the refinery’s overall energy efficiency.
Detailed engineering and design is under-
way, with construction set to begin in late
2019, and start-up scheduled for 2021.

“ExxonMobil continues to invest in the
Fawley refinery and chemical plant, Brit-
ain’s largest integrated facility,” said Bryan
Milton, President of ExxonMobil Fuels and
Lubricants Company. “This investment will
make Fawley refinery the most efficient in
the United Kingdom”.

The company says the investment will
help reduce the UK’s reliance on foreign
diesel, with more than half of supplies
imported in 2017.
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Sulphuric Acid News

Contracts awarded for new acid plants

ACS Group, through its engineering subsidiary Intecsa Industrial, says that it has been
awarded two new contracts in Morocco, worth a total of €255 million. The contracts
have been awarded by OCP for the construction of two new 5,000 t/d sulphuric acid
plants at OCP’s vast Jorf Lasfar site. The scope of the works includes basic engineering,
detailed engineering, equipment and material supply, construction and implementation
of the plants. Completion of the work is estimated at 26 and 32 months respectively.
Sulphuric acid will be used for the production of phosphate fertilizers and the energy
generated by these plants will be used in the industrial site where they will be located.

Outotec also says that it has signed a contract with OCP Group for the delivery of
a sulfuric acid plant for fertilizer production. The approximately €80 million order has
been booked into Outotec’s 2019 first quarter order intake. Outotec’s delivery includes
the engineering, procurement and construction of the plant, to be based on Outotec’s
sulphur burning system. The new acid plant 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 providing 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.

Temasek buys 30% of Haldor Topsoe

Haldor Topsge Holding AS and global invest-
ment company Temasek have signed an
agreement for Temasek to buy a 30% stake
in Haldor Topsoe AS, for an undisclosed
sum. The transaction is expected to be com-
pleted by the end of the year. Haldor Top-
sge Holding AS, which is 100% owned by
the Topsge family, will remain the longterm
majority shareholder of Haldor Topsoe AS.
“We are extremely pleased to welcome
Temasek as our new minority shareholder in
Haldor Topsge. As a commercial investor,
Temasek’s capital will further enhance our
considerable growth potential organically and
through potential acquisitions. In addition,
Temasek is an experienced investor with
significant insights and networks in Asian
growth markets, including China. We look
forward to truly beginning our collaboration
when the agreement closes,” says Jakob
Haldor Topsge, Chairman of the Board of
Directors, Haldor Topsge Holding A/S.
“Topsoe is in a strong market posi-
tion after some years of consolidation and
restructuring. Now, we are ready for growth,
and following a successful closing of this
deal | am convinced that the collabora-
tion between Topsoe and Temasek will be
extremely beneficial for both parties,” says
Bjerne S. Clausen, CEO, Haldor Topsoe.
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Axens to license ExxonMobil acid
alkylation technology

Axens has signed an agreement with Exx-
onMobil Catalysts and Licensing to sub-
license the latter’s sulphuric acid alkylation
technology. Under the agreement, both
companies will market and distribute all
technologies for high-octane gasoline pro-
duction. The technologies to be accessible
under the agreement include Axens feed
preparation, or ‘alkyfining’, n-butane isom-
erisation and ExxonMobil’s sulphuric acid
alkylation, which reacts propylene, butyl-
ene and pentylene with isobutane to form
high-value alkylate for gasoline blending.
Axens will offer the technologies under a
single licence and engineering agreement.
Axens chairman and CEO Jean Sen-
tenac said: “We are excited by this agree-
ment offering integration of advanced
technologies to better meet refiners’
needs for the production of alkylate, a key
component of high-octane gasoline.”

ioneer awards acid plant design
contract

ioneer Ltd has awarded SNC Lavalin the
engineering and design contract for a new
sulphuric acid plant as part of the definitive

feasibility study for the company’s Rhyolite
Ridge lithium boron project in Nevada. The
3,500 t/d acid plant will be used for leach-
ing operations to produce lithium carbon-
ate and boric acid. The acid plant will also
produce the 50 MW of steam/heat neces-
sary for the processing plant and export
‘green energy’ to the local grid. ioneer says
that SNC has provided an updated budget-
ary cost estimate of about $211 million for
the acid plant, $60 million lower than the
estimate in the preliminary feasibility study
(PFS) in October 2018.

ioneer’s managing director Bernard Rowe
said: “SNC-Lavalin is a longstanding leader
in the sulphuric acid industry, they have a
strong track record working with industry
leading MECS technology from DuPont
Clean Technologies. We are very pleased
SNC-Lavalin and Du Pont will be joining us
and our project lead engineers, Fluor, to fur-
ther strengthen our world class team that
is focused on progressing the DFS for the
Rhyolite Ridge Lithium-Boron project, and
to delivering an on budget and on-schedule
project. The cost of the sulphuric acid plant
is a key capex driver for the Rhyolite Ridge
Project and the saving of approximately $60
million is significant and materially improves
the already robust project economics dem-
onstrated through the PFS.”

At full capacity the Rhyolite Ridge mine
will produce 20,000 t/a of lithium carbon-
ate and ioneer’s goal is to be in production
by mid-2021.

IHP becomes Novaphos

JDCPhosphate says that it is moving to com-
mercialisation of its Improved Hard Process
(IHP) for phosphate production, and chang-
ing the name of the process to Novaphos.
As part of the commercialisation process,
JDC has inaugurated a new wholly owned
subsidiary, Novaphos Inc. Novaphos pro-
duces high-quality super-phosphoric acid
(SPA) from low-quality phosphate rock includ-
ing mine tailings via a thermal process with-
out creating problematic phosphogypsum
waste. Instead, the process co-produces a
commercially useful aggregate for construc-
tion and road building called J-Rox, which
are the solid balls that remain after phos-
phate has been extracted during processing.
Novaphos Inc has also announced that it
has made additional process improvements
which further enhance the efficiency and
reliability of the technology, and says that it
can now achieve phosphate yields of 80%.
Acid quality also continues to improve, with
impurities at about 2% of SPA-equivalent
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acid with strong potential for further improve-
ment at commercial scale.

Novaphos continues to run its demon-
stration plant using only low-quality phos-
phate rock tailings, containing an average
of about 14% phosphate as P,0g, with high
levels of silica and other impurities, includ-
ing magnesium 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.”

“Our new name is intended to signify
Novaphos’ readiness to move into the next
phase of its business,” said 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.”

IPNI closes its doors

The International Plant Nutrition Institute
officially closed on April 1st, 2019. Based
in Atlanta, Georgia, IPNI was founded in
2007 by producers of the major plant nutri-
ents (nitrogen, phosphorus, potassium and
sulphur) to conduct research on plant nutri-
tion and agronomics, best practices and
nutrient stewardship across the globe, with
active programmes in Africa, Australia/New
Zealand, Brazil, China, Eastern Europe/Cen-
tral Asia and the Middle East, Latin America,
North America and South and Southeast
Asia. Member companies included Yara, CF
Industries, PhosAgro, Nutrien, Mosaic, OCP,
Simplot and Shell Sulphur Solutions.

At the behest of the members, the work
of the organisation has now been trans-
ferred to three other associate member
organisations; The Fertilizer Institute (TFI),
Fertilizer Canada and the International Fer-
tilizer Association (IFA). In a previous state-
ment the three institutions thanked IPNI
president Terry Roberts and his team for
their “accomplishments and dedication...
over many years.”

First copper from Florence leach site

Canadian mining company Taseko Mines
has announced that the company’s Flor-
ence copper leaching project in Arizona is
now fully operational and is producing cop-
per. Over the first three months of the year
1.5 million tonnes of copper ore has been
contacted with copper leach solutions,
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and concentrations in the solution have
now risen to levels that have allowed the
solvent extraction and electrowinning (SX/
EW) plant to begin operations.

“The scale up from our laboratory and
feasibility testing to the commercial scale
has been relatively seamless. With the
entire test wellfield and SX/EW plant now
operating as a continuous unit, we will use
the coming months to refine operational
parameters, which will help with the ramp-
up of the commercial plant,” said presi-
dent and CEO Russell Hallbauer.

Florence will produce an average of
38,700 t/a of copper for 20 years at an
average operating cost of $1.10/Ib.

New acid plant for PhosAgro

PhosAgro has launched a project to build a
new phosphate fertilizer facility and power
plant at its Metachem production site at
Volkhov near St Petersburg. The project
includes the construction of a sulphuric
acid production unit with a capacity of
800,000 t/a, a DAP production line, lig-
uid ammonia storage, a finished product
storage warehouse, a 25 MW heat energy
generation unit and an overhaul of the
phosphoric acid production unit, which will
increase output capacity to 500,000 t/a.
PhosAgro CEO Andrei Guryev said: “this
project is one of the key elements of Phos-
Agro’s strategy to 2025. In essence, this
is an entire new factory that will increase
PhosAgro’s total phosphate rock process-
ing capacity by 1.0 million tonnes per year
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as well as increasing the production of
higher margin phosphate-based fertilizers.
The company says that integration of the
fertilizer production facility with a 25 MW
power plant, which uses high-tech water
vapour generation, will significantly reduce
the specific energy consumption per tonne
of product. The total investment cost of the
project is estimated at $360 million. The
project is due to be completed by 2023.

Nornickel revises Sulphur Project

cost estimate

Norilsk Nickel says that its Sulphur Project,
aimed at cutting sulphur dioxide emissions
from its Nornickel copper plant and Nadezhda
Metallurgical Plant (NMP) at Norilsk, will now
cost 150 billion rubles ($2.3 billion), an
increase on the previous 123 billion ruble
estimate ($1.9 billion). The project will col-
lect 75% of SO, emissions from the metallur-
gical complex, removing 1.5-1.7 million t/a
of the gas once it is fully on-stream by 2023.
Polluting production at the copper plant will
be shut down and blister copper production
will be moved outside Norilsk city limits to
the NMP. The installation of continuous con-
verting facilities at the NMP will then capture
large volumes of sulphur dioxide-rich emis-
sions. The Sulphur Project will finally be com-
pleted once a recovery plant has been built
at the NMP, where captured sulphur dioxide
will be turned into sulphuric acid and neu-
tralised by limestone to produce gypsum.
There will also be an increase in elemental
sulphur production. Overall production will
be 280,000 t/a of sulphur and 5 million t/a
of gypsum.

Phosphate-potash production line at Metachem’s Volkov site.
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Codelco’s Chuquicamata open pit mine, the largest copper mine in the world.

Codelco ends contract with
SNC-Lavalin

Chilean state miner Codelco said on Mon-
day it had terminated its contract with
Canadian company SNC-Lavalin Group
Inc at its Chuquicamata mine in north-
ern Chile, accusing the engineering firm
of failing to comply with its work com-
mitments at the world’s largest open
pit mine. Codelco says that SNC-Lavalin
failed to meet its commitments under a
$260 million contract including quality
issues and delays in subcontractor pay-
ments and project execution in the engin-
eering, supply and construction of two
2,050 t/d MECS-designed sulphuric acid
plants. The Chuquicamata upgrade and
expansion has been a controversial one in
Chile, with mass protests, rising costs and
technical issues. SNC Lavalin has said in
public statements that the challenges on
the project are mainly due to unexpected
site conditions, environmental and safety
measures, as well as underperformance
from sub-contractors. It described itself as
“appalled and surprised” by the Codelco
decision, which was “unwarranted and in
breach of good faith agreements reached
by the parties”, especially with the project
so close to completion, and the company
said it was considering legal action to
recover an estimated C$350 million in
losses.

Chuquicamata is reported by Codelco
to be 75% complete. The project is part of
a ten year upgrade plan for the company’s
resources which will cost a total of $39
billion.

www.sulphurmagazine.com

In a recent results presentation,
Codelco, which produces 10% of the
world’s copper, said that in 2018 it pro-
duced 1.68 million t/a of copper at its own
mines in 2018, down 3.3%t from the previ-
ous year, and a total of 1.81 million tonnes
from jointly owned production, such as El
Abra and Anglo American South. The com-
pany blamed ageing mines and declining
ore grades on the decrease. Pre-tax prof-
its for 2018 were $ 2.0 billion, down from
$2.89 billion the previous year, mainly due
to the decline in the price of copper. There
was also a one-off write down of $400 mill-
ion for deteriorating assets.

Incitec Pivot to close SSP plant

Incitec Pivot has said that it will close its
Portland, Victoria, single superphosphate
(SSP) plant in May, following a strategic
review. Operations will be consolidated to
the Geelong, Victoria SSP facility, around
300 km to the east, but the Portland dis-
tribution centre will continue to operate
as normal. Portland produces 180,000
t/a of SSP at capacity, while Geelong’s
output can reach 350,000 t/a. A strate-
gic review was initiated in 2014 to opti-
mise the SSP assets, with the product
facing overcapacity and competitively
priced imports.

Sulphuric acid and phosphate rock are
imported to Portland and Geelong, with
demand for both to decline as a result
of the Portland closure. Phosphate rock
is imported from international suppliers,
while sulphuric acid is sourced domesti-
cally from mining and metals firm Nyrstar’s
zinc smelter in Tasmania.

King River revises acid plant cost
estimates

King River Resources has provided a pre-
feasibility study update on the company’s
Speewah Specialty Metals project in West-
ern Australia’s East Kimberley region. In
the update, the company has estimated
capital expenditure of A$359 million for its
processing facility and A$580 million for
its acid contact and regeneration plants.
The project aims to produce vanadium,
titanium and iron oxides, and comprises
a beneficiation circuit, agitated tank leach
circuit, and metal recovery circuit. The sul-
phuric acid plant will provide acid for leach-
ing as well as steam and electricity to drive
the entire process.

Nickel leaching facility awaiting
environmental clearance

Work has begun on a new nickel high pres-
sure acid leaching (HPAL) plant at the PT
Indonesia Morowali Industrial Park (IMIP)
on Sulawesi. Ground was broken in Janu-
ary by project partners Tsingshan Group
and battery manufacturer GEM Co Ltd, who
are aiming to complete work in an ambi-
tious 16-18 months. The plant aims to pro-
duce 130,000 t/a of battery grade nickel
sulphate, as well as 13,000 t/a of cobalt
sulphate and 27,000 t/a of manganese
sulphate. Tsingshan is a major Chinese
nickel miner who has revolutionised the
nickel market via its nickel pig iron (NPI)
production for stainless steel production.
However, this is its first venture into HPAL
production, and the aim of getting the
plant on-stream by 2020 seems to fly in
the face of previous HPAL project experi-
ence. Reuters has reported that the plant
has still not yet received environmental
clearnance to operate, and that it is still
preparing its environmental impact assess-
ment, which could take another 8 months
to be approved.

Vedanta smelter case drags on

There is still no sign of any re-start of
Vedanta's Sterlite Copper Smelter plant at
Thoothukundi in Tamil Nadu. The plant has
been closed since April last year following
disputes over emissions which led to pub-
lic protests spiralling into fatal clashes
with police which left 13 people dead. The
Indian Supreme Court has passed the mat-
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ter back to the Madras High Court, and overturned a ruling by the
National Green Tribunal to restart the plant, which had in turn been
closed by a decision of the Tamil Nadu Pollution Control Board.
The Madras High Court has adjourned the case until April 23rd,
and in the meantime has refused to issue an order on Vedanta
Group’s plea seeking an interim relief for care and maintenance
of plant, which would have allowed the company to make perform
necessary maintenance work to prevent deterioration of the plant.
Vedanta is also facing issues with a case in Zambia, where the
UK Supreme Court ruled in early April that a case against the com-
pany in Zambia could be heard in the UK, where the company is
based. More than 1,800 people allege that sulphuric acid contami-
nated waste from Vedanta subsidiary Konkola Copper Mines (KCM)
has damaged land, waterways and impacted upon their health, and
are suing for compensation. Vedanta commented: “The judgment
of the UK Supreme Court is a procedural one and relates only to
the jurisdiction of the English court to hear these claims. It is not a
judgment on the merits of the claims. Vedanta and KCM will defend
themselves against any such claims at the appropriate time.”

Sumitomo smelter output to fall in 2019-20

Sumitomo Metal Mining Co., Ltd has outlined its production guid-
ance for 2019 and 2020. The company says that it will produce
420,000 t/a of copper in 2019, down 0.8% from 2018. There is a
35 day maintenance stoppage scheduled for the Toyo Smelter and
Refinery in October which will impact upon copper production. The
year’s electrolytic nickel production is expected to reach 62,600
t/a, down 3.5% on the previous year, but ferronickel production
will be up 900 t/a to 13,330 t/a in 2019.

Guidance for the financial year to April 2020 indicates that cop-
per production would be down 7.7% on the previous financial year.

Trafigura to take over Nyrstar

Swiss-headquartered Trafigura Group says that it has entered into
an agreement and committed to $348 million of funding as part
of a deal to become majority owner of Belgian metals and mining
company Nyrstar. Trafigura is also entering into a restructuring
deal with Nyrstar’s financiers over the company’s debts. The move
will reportedly not impact upon Nyrstar’s Port Pirie smelter in Aus-
tralia, which has an A$291 million state-guaranteed loan which
Nyrstar is paying back. Prior to the purchase, Trafigura, which is
worth $75 billion total assets, had been Nyrstar's largest single
shareholder, with 24.42% of the company’s shares.

Ground broken on new acid plant

A ground breaking ceremony has been held at the Eti Mine in the
Emet district of Kltahya in Turkey for the construction of a new
sulphuric acid production facility of Eti Mine in Emet district of
Kitahya. The state-run Eti Mine is part of Turkey's huge boron
reserves, and produces 50% of the world’s borates. The ceremony
was held under the auspices of Minister of Energy and Natural
Resources Fatih Donmez. The new facility will cost $75 million.
The site has an existing 750 t/d acid plant of MECS design, com-
pleted in 2004.
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People

Royal Dutch Shell has announced that its
affiliates formerly operating under the CRI,
Criterion and Shell Global Solutions trade-
names will now operate under the new
tradename of Shell Catalysts & Technolo-
gies for the delivery of catalyst, licensing
and technical services for all of its custom-
ers worldwide. Together these companies
will provide the energy and petrochemical
industries with integrated and simpler
interfaces, to take advantage of the supe-
rior offerings and services delivered across
the businesses’ portfolios.

“By combining our innovative products,
services and people into the rebranded
Shell Catalysts & Technologies, we will
continue to power progress together to
provide more and cleaner energy solutions
in a more efficient way,” said Andy Gosse,
who becomes the new president of Shell
Catalysts & Technologies. “We will con-
tinue to work closely with our customers to
assess their specific needs and to support
their overall business goals.”

Vedanta has appointed metals industry
veteran Pankaj Kumar as the chief execu-
tive of Sterlite Copper in India, following
protracted legal struggles for the company
to re-open its Sterlite Copper Smelter in
southern India, shut in April 2018 follow-
ing public protests which resulted in 13
deaths at the hands of local police. Kumar
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replaces P Ramnath, who led Sterlite for
eight years. Under Ramnath, the smelter
was ordered shut at least twice, including
for an alleged gas leak in 2013.

“My tenure as the CEO has been an
eventful journey, and as is the case with
any journey, there have been numerous
ups and downs,” Ramnath, who will con-
tinue as an advisor to the company, said in
a statement. Kumar, who will also oversee
operations at Vedanta’s Malco Energy Lim-
ited and Fujairah Gold, has worked at Hin-
dustan Zinc , Tata Steel and Adani Ports,
in a career stretching over 29 years. Kumar
was also chief operating officer at Sterlite
Copper in the past, the company said.

“It is an honour to be back in a place
that feels like home,” he said.

Metals and fertilizer consultancy CRU
Group has announced the appointment of
David Trafford as chief executive officer.
David is an international natural resources
executive with over 30 years’ experience
in the mining, metals and investment
banking sectors. Arriving in 2015, David
joined as CEO of CRU Consulting to lead
the global expansion of the business unit
and to substantially increase sales. With
his experience in transformational strat-
egy and corporate development, David's
leadership has established CRU Consult-
ing as a world leader in providing informed
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David Trafford.

and practical advice to meet the needs of
customers and their stakeholders.

Executive chairman of CRU Robert
Perlman 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 commented: “It is an
honour and a privilege to be asked to run
CRU Group, a business with an unpara-
lleled heritage and reputation in com-
modity research, built over 50 years by
dedicated professionals and supported by
loyal customers.”

NOVEMBER

European Refining Technology Conference
(ERTC), WARSAW, Poland

Contact: Sandil Sanmugam, Conference
Manager, World Refining Association

Tel: +44 20 7384 7744

Email: sandil.sanmugam@wraconferences.com

CRU Sulphur and Sulphuric Acid 2019
Conference, HOUSTON, Texas, USA
Contact: CRU Events
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Email: conferences@crugroup.com

FEBRUARY 2020

Laurance Reid Annual Gas Conditioning
Conference, NORMAN, Oklahoma, USA
Contact: Tamara Powell, Program Director
Tel: +1 405-325-2891

Email: tsutteer@ou.edu
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China is the largest producer and consumer of phosphates in the world, driving the country’s
massive consumption of sulphur and sulphuric acid. However, new governmental regulations
on the environment are forcing the closure of smaller, less efficient and more polluting capacity
and pushing up production costs.

hina’s phosphate industry saw

remarkable growth from 2000-

2015, turning the country into the
largest producer and consumer of phos-
phates in the world. However, since that
rapid period of development, growth has
slowed and stagnated, leading to over-
capacity both domestically and interna-
tionally. China’s phosphate industry has
soaked up most of China’s sulphuric acid
production over that period, and led to
China being the largest importer of sul-
phur in the world. However, as phosphate
production falls and the country engages
in a large-scale environmental crackdown,
at the same time that new smelter acid
production and new domestic sulphur pro-
duction reduce the demand for imports, it
seems China is turning again.

Phosphate demand

Agriculture remains a topic of key concern
to the Chinese government. The country’s
‘one child’ policy slowed population growth

www.sulphurmagazine.com

during the late 1990s and most of the
21st century, but China’s population has
nevertheless reached 1.4 billion. Although
the country is large in extent — roughly
equivalent in size to the continental United
States — much of it is desert or mountain-
ous, especially the west and southwest,
and the actual cultivated area is just 12%
of China’s land mass. The means that
China’s agriculture has had to become
highly intensive in order to feed its people,
as each hectare of arable land must feed
twice the global average. China’s agricul-
tural production has been achieved via
large application of fertilizer. China applied
500kg per hectare of fertilizer in 2016,
around three times the average in the Euro-
pean Union, and in fact applied 30% of the
world’s artificial fertilizer that year. China
uses 40% of its fertilisers on cereal crops,
while another 33% is used for fruits and
vegetables. Policy, via a system of price
caps and subsidies, has been success-
ful in producing enough food for China’s
needs, but as a result of over-application

of fertilizer, nutrient leaching into water
courses has become a major environmen-
tal issue for China, and over the past few
years the government has tried to move
towards a more efficient use of nutrients.
This has included trying to balance the
N:P:K application ratio (which had become
skewed towards nitrogen — especially urea
— application), and greater use of NPK
blends and controlled and slow release fer-
tilizers. The government also set a cap on
overall fertilizer consumption from 2020
which is targeting nitrogen and phosphorus
in particular, in order to encourage more
balanced use of potassium and sulphur.
While China’s consumption of phos-
phate fertilizers rose from 8.7 million
tonnes P,05 in 2000 to 14.4 million tonnes
P,05 in 2012, since then there has actually
been a slow decline in phosphate applica-
tions, falling back towards 11.5 million
tonnes P,05 in 2017. IFA expects that
over the next five years this will continue
to see a slow decline, as more efficient
fertilizer use and government caps on pro-
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duction and consumption continue to affect
demand. One potential upside however is
that China is looking to greater use of etha-
nol in fuel blending, attempting to follow the
example of Brazil and the United States.
The 13th Five Year Plan aims to double Chi-
nese ethanol production from 2.4 million
t/a in 2015 to 5 million t/a in 2020, while
several provinces have adopted an E10
blending mandate, requiring fuel producers
to mix 10% ethanol into their fuels. This
means that China’s ethanol consumption
could actually rise to 15 million t/a, and
this may lead to greater production of corn
and other crops for ethanol production,
requiring additional fertilizer inputs.

Phosphate production

China’s phosphate production has
increased rapidly to keep pace with the
country’s growing phosphate demand. Chi-
nese diammonium phosphate production
rose from 1.2 million tonnes P,05 in 2002
to 8.1 million t/a in 2015, representing
about half of global DAP production. At the
same time, China’s consumption of phos-
phate rock soared, and China consumed
49% of the world’s phosphate rock in
2018. Set against Chinese DAP consump-
tion of 4.4 million t/a P,0y4 in 2015, this
led to an increasing surplus — China was
a net DAP importer until 2007, but since
then has become an increasing large
exporter to the world market.

Total phosphate fertilizer output in
2018 was 17.0 million tonnes P,05. This
included 7.5 million tonnes P,05 of diam-
monium phosphate (16.2 million tonnes
product) and 7.85 million t/a (P,05) of
monoammonium phosphate (15.1 million
tonnes product). There was also a total
of 36.7 million tonnes of NPK production
(tonnes product) according to the China
Phosphate and Compound Fertilizer Indus-
try Association.

Most of China’s phosphate fertilizer
production is concentrated in five prov-
inces: Hubei, Sichuan, Guizhou, Anhui and
Yunnan, close to the country’s phosphate
rock resources in southern China. Hubei is
the largest of these, representing approxi-
mately 34% of total output, followed by
Yunnan and Guizhou with 24% and 15%,
respectively (see Table 1). The five prov-
inces together represent 85% of China’'s
phosphate output.

The industry has some degree of con-
centration, with the top 10 producers
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collectively representing 63% of phos-
phate production according to the China
Phosphate Fertilizer Industry Association
(CFPIA). The five largest phosphate produc-
ers in 2018, according to CPFIA, were Yun-
tianhua, Guizhou Kaifeng Holdings, Yufu,
Hubei Xinyangfeng, and Hubei Xiangyun.

Exports of DAP were even more con-
centrated, with the top five exporters rep-
resenting 73% of the total of 7.47 million
tonnes exported in 2018 (tonnes product).
China also exported 2.49 million t/a of
MAP (tonnes product) last year.

As Table 1 shows, the total output of
phosphate fertilizer declined slightly in
2018 by just under 1%. Capacity, mean-
while stood at 23.5 million t/a (P,05), for
an overall utilisation rate of 73%. CPFIA
estimates that 1.07 million t/a (P,0s) of
phosphate capacity closed during 2018,
and a further 880,000 t/a was idled. The
industry continues to consolidate and
close capacity in its attempt to improve
competitiveness.

The ‘New Era’

Part of this ongoing closure programme has
been driven by environmental concerns. In
October 2017 at the 19th National Con-
gress of the Chinese Communist Party
(CPC), president Xi Jinping gave a speech
announcing what he described as the begin-
ning of a ‘New Era’ for China. The speech
marked the beginning of Xi’s second five
year term as president of China, and Party
Congresses are held only every five years
— it was thus a major occasion and Xi took
the opportunity of it to lay out a 14 point
programme which the Communist Party
promptly enshrined in its constitution as ‘Xi
Jinping Thought on Socialism with Chinese
Characteristics for a New Era’ (or simply ‘Xi
Jinping Thought’). Only two other leaders
have had their policy statements adopted
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as official adjuncts to the Chinese consti-
tution; Mao Zedong and Deng Xiaoping. As
such it marked a watershed moment in Chi-
nese politics, in which president Xi set out
a vision of building a “beautiful China” via
a “national policy for energy conservation
and environmental protection”, and regard-
ing improvements to the environment as
being on a par with economic development.

The speech came at a time when China
was engaged in of one of the largest envi-
ronmental crackdowns in the country’s his-
tory, following an 18 month nationwide tour
by government inspectors during which more
than 80,000 factories were fined or tempo-
rarily closed for environmental violations, and
more than 12,000 government officials were
disciplined for failing to properly enforce envi-
ronmental regulations. This crackdown was
given fresh impetus by Xi's policy announce-
ment, and a series of new laws followed to
drive home the message, including a new
environmental tax from January 2018 which
replaced the previous ‘pollutant discharge
fee’. The new law set a standard rate of envi-
ronmental tax for all companies, instead of
charging different rates in different provinces.

Yangtze River shutdowns

The Yangtze river has been one of the focal
points for the environmental cleanup, via
a government document issued in June
2017 called the “Guidance to Enhance
Industry Green Developments in The Yang-
tze River Economic Belt”, an attempt to
reverse the effects of industrial develop-
ment along the river and promote sound
environmental policy. While the details of
implementation are left to local provincial
governments, there are a total of 47 key
projects for relocation or transformation of
hazardous chemical manufacturing com-
panies which must be finished by the end
of 2020. Strict standards in energy con-

Table 1: Chinese phosphate fertilizer production, 2018

Province 2018 production, Change vs 2017 % of total
million tonnes P,0;

Hubei 5.83 -1.0% 34.4
Yunnan 4.13 +5.7% 24.4
Guizhou 2.61 +3.9% 15.4
Sichuan 1.16 -0.7% 6.8
Anhui 0.78 -27.5% 4.7
Total 16.96 -0.9%

Source: China Phosphate Fertilizer Industry Association
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sumption and environmental protection
are being imposed on newly built projects.
High-pollution industries such as coking,
tanning and electroplating are being strictly
controlled, and companies with older and
less efficient production capacity not in
line with national industrial policy are for-
bidden to relocate to the upper and middle
reaches of the Yangtze River. Wastewater
discharges and phosphogypsum disposal
are typically the main environmental prob-
lems for phosphates producers.

China’s phosphate industry is concen-
trated in the provinces along the Yangtze
river; Sichuan, Guizhou, Hubei and Anhui;
the Yangtze River basin accounts for nearly
all of China’s phosphate rock and about
90% of its finished phosphate production.
Needless to say, phosphate production has
been one of the industries targeted by the
new environmental crackdown, especially in
Hubei, where the river is a key conduit for
raw materials and finished products. The
provincial government has imposed a 1 km
chemical production exclusion zone around
the river and is forcing companies within it
to relocate or shut down. Phosphate ferti-
liser manufacturers in the middle and upper
reaches of the Yangtze River — the key
source of phosphate ores — will be strictly
banned from expanding capacity and will
be required to relocate to industrial parks.
Sichuan has forced some mines to close
to protect nature reserves, while Hubei has
especially gone after smaller, less efficient
phosphate mines, with less than 150,000
t/a of capacity, closing some and increasing
environmental scrutiny on the others. The
Yichang City government has decreed all
industrial activity in prohibited areas along
the river must stop by the end of 2019.

Costs and production discipline

The net effect of these crackdowns has
been to raise the cost of phosphate pro-
duction. Some of this is purely due to raw
materials shortages. The Chinese gov-
ernment expected that phosphate rock
output would decline 30% in 2018 alone,
for example, albeit much of this only on a
temporary basis. There has also been a
knock-on effect for ammonium phosphate
producers from similar and parallel devel-
opments in China’s nitrogen industry. Most
of China’s ammonia production is based
on coal gasification, and Chinese govern-
ment attempts to rein in coal mining over-
capacity and push electricity generation
towards less carbon intensive sources like

www.sulphurmagazine.com

Fig. 1: Chinese sulphuric acid
capacity, 2018

53.8 sulphur burning
415 smelter acid
233 pyrite roasting
Total: 122 million t/a

Source: China Sulphuric Acid Industry
Association

Fig. 2: Sources of Chinese sulphur,
2017

5.8 Domestic recovered sulphur
2.3 Imported - Saudi Arabia
1.8 Imported - UAE

1.0 Imported - Qatar

1.3 Imported - Iran

0.9 Imported - Canada

4.0 @ Imported - Elsewhere

Total: 11.2 million tonnes

Source: TGO

natural gas and renewables have driven
up both coal and natural gas prices, and
hence the cost of ammonia feedstock —
this has been exacerbated by shutdowns
of ammonia and urea capacity for similar
breaches of environmental regulations that
the phosphate industry has faced.

New environmental regulations of course
also impose additional costs of compli-
ance, and at the same time China is fac-
ing increases in energy costs and also in
labour costs, the latter due to a rapidly age-
ing workforce — a demographic consequence
of several decades of the ‘one child’ policy
which is now filtering through into fewer new
workers entering the economy at the same
time that older workers are retiring.

All of this has had an adverse effect on
the cost structure of the Chinese phosphate
industry. Cost competitiveness of Chinese
phosphate capacity varies widely. This is
especially relevant to the world market,
as China is one of the largest exporters of
phosphates and often the marginal producer
and price setter. Some of the larger and bet-
ter integrated producers are competitive in
export markets, especially those with both
rock mines and their own sulphuric acid and
ammonia production, but others have found
themselves more vulnerable, especially at a
time, such as during 2016 and 2017, when
overcapacity in global phosphate markets
let to falling prices. During 2016 DAP prices
fell below the cost of production for many
Chinese producers. However, because of the
relatively concentrated nature of the Chinese
phosphate industry, some of the big produc-
ers were able to coordinate production cuts
and running at reduced rates to ‘spread the
pain’ and reduce the oversupply on global
markets, bringing prices back up to a level at
which they were competitive again.

Nevertheless, there have been closures.
In 2015-17, about 1.8 million t/a of DAP
capacity and 2.5 million t/a of MAP capac-
ity was idled, according to Integer Research,
most of it from smaller scale producers.
Major producers have been able to commit
significant funds to environmental reme-
diation measures, but smaller scale produc-
ers have faced more difficulties and often
received fines and other sanctions. Mosaic
say that last year a team from their com-
pany visited the region and estimated about
two-thirds of the 6.0 million t/a of DAP/
MAP capacity in Yichang is at risk of closure
by the end of 2019. Chinese MAP capac-
ity in particular is towards the upper end of
the cost curve and could be vulnerable to
overseas competition. Most projections are
currently for a slow, managed decline over
the next few years, but new environmental
initiatives could speed the pace of closures.

Meanwhile, closures on the phosphate
rock mining side may turn China into a net
importer of phosphate rock from about
2023. CRU reported at the Phosphates
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2019 conference a few weeks ago that
Chinese phosphate rock production costs
are expected to rise above the global aver-
age site cost by 2020.

Overseas developments

As a consequence of the seismic changes in
the Chinese domestic phosphate industry,
some Chinese companies have been look-
ing overseas. China’s widely touted ‘Belt
and Road’ initiative has seen the country
coordinate its already impressive foreign
investment in recent years to focus strate-
gically on areas like south Asia and Africa,
and one of the fruits of this has been the
development of Chinese-owned or co-owned
fertilizer capacity in countries in the target
regions. In September 2018, one of the
largest developments was announced in
the phosphate sector, with China to cooper-
ate with Algeria in developing a $6 billion
phosphate project. The project unites CITIC
and Wengfu Group (collectively taking a 49%
share) with Algerian state oil and gas pro-
ducer Sonatrach and state fertilizer producer
Semidal, who will own the 51% majority
stake. It covers developments in four areas,
including the eastern province of Tebessa,
where there is an investment budget of $1.2
billion in new mining, the eastern province of
Souk Ahras with an investment put at $2.2
billion, the northeastern province of Skikda,
with $2.5 billion, and the northeastern port
of Annaba, with $200 million for infrastruc-
ture development. First production from the
new sites is due to start in 2022.

China’s sulphur and acid industries

The future of China’s phosphate industry
will have a major impact on the country’s
sulphur and sulphuric acid industries.
According to the China Sulphuric Acid Indus-
try Association, China’s total sulfuric acid
production capacity was 122 million t/a in
2018, up 0.9% year-on-year. Figure 1 shows
the distribution of this production between
the three major means of production. Sul-
phur burning capacity was down slightly by
1.3% to 53.8 million t/a, while smelter acid
capacity was up 3.8% to 41.5 million t/a.
Pyrite-based acid capacity was unchanged at
23.3 million t/a. Actual output during 2018
was 96.9 million t/a, up 0.9% on 2017, with
sulphur burning acid production down 0.9%
to 44.3 million t/a and smelter acid produc-
tion up 5.6% to 35.0 million t/a. Pyrite acid
production was down 2.6% year on year to
16.5 million tonnes.
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The consequence of China’s declining
phosphate industry is that less sulphu-
ric acid will be required for that purpose.
Although China’s industrial requirements
for acid continue to increase, falling phos-
phate production has so far outweighed
this. In the meantime, the addition of
steadily increasing volumes of smelter
acid mean that there is less requirement
for on purpose acid production. It is usually
anticipated that this will weigh most heav-
ily upon the pyrite roasting acid sector, and
although that sector has remained remark-
ably resilient through previous years, due
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to iron credits which allow it to break even,
much of China’s pyrite mining and roasting
is also along the Yangtse River valley, and
is also being squeezed environmentally,
and may be forced to close preferentially.

Sulphur-burning acid capacity is also
likely to feel the pinch, mainly where that is
associated with closing MAP/DAP produc-
tion capacity. This, and China’s increasing
domestic sulphur production from new
refineries and sour gas expansions in
the south of the country, argue for a slow
decline in China’s sulphur imports in the
coming years.

Sulfur recovery unit workers have a lot to worry
about. Analyzers shouldn’t be one of them.

accuracy, reliability, and longevity.

operating procedures.

© 2019 by AMETEK Inc. All rights reserved.

Managing all the processes in a sulfur recovery unit (SRU) is arduous work—
demanding skill, concentration, and dedication through every shift. Fortunately,
the reliability, accuracy, robust design, and operating ease of AMETEK analyzers
can make that tough work a little easier. AMETEK engineers have been designing
industry-standard SRU analyzers for decades, and that shows in the products’

Because we make analyzers for every part of the process—from acid-feed
gas to tail gas to emissions, including the gas treating unit, sulfur storage
(pit) gas, and hot/wet stack gas—you get the convenience of one source
for unparalleled engineering and support for all your analyzers,
while your operators benefit from consistent interfaces and

For decades, we've been dedicated to making your SRU operation
the most efficient it can be for the long term.

Learn more at www.ametekpi.com/SRU.
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BRAZIL

Focus on Brazil:

0Oil and gas

Commodities — oil, gas, agriculture and
minerals — were to have been at the heart
of Brazil's success, and no less so than
its rapidly developing oil and gas reserves.
Between 1995 and 2005, huge offshore
discoveries tripled Brazil’'s proved oil
reserves to 12 billion barrels, and another
3 billion barrels have been discovered
since. Potential reserves have been esti-
mated at up to 30-40 billion barrels in
total. The so-called pre-salt layer off the
Brazilian coast has been the largest con-
ventional oil discovery this century. Unfor-
tunately, exploiting these reserves have
proved problematic, not least because
the sheer scale of them was a tempting
target for corrupt government officials, and
Brazil's state oil company Petrobras con-
sequently found itself at the centre of the
Operation Car Wash investigations.

Since the scale of the problems
became clear, successive governments
took steps to try and rein in the huge
company. Upstream, Brazil has been invit-
ing more foreign participation, ending the
Petrobras monopoly on the offshore pre-
salt deposits via a law in 2016. Five bid-
ding rounds were conducted during 2017,
with blocks won by ExxonMobil, Shell,

Repsol YPF, Chevron, Wintershall, BP and
Statoil, in various combinations (some with
Petrobras involvement). The total invest-
ments in these blocks could total $80 bil-
lion according to Petrobras, and include 5
platforms and hundreds of wells, with an
additional 2 million bbl/d of production at
capacity. Three more licensing rounds were
concluded in 2018, and another three are
planned for completion in 2019. In 2018,
there were also changes to Brazil’s rules
regarding minimum percentages of locally-
sourced goods and services required in
exploration and production contracts,
known collectively as the ‘Local Content’
rules —reducing mandatory Brazilian partici-
pation by half, which also allowed greater
use of floating production, storage and
offloading (FPSO) units — some 36 are
planned to help develop an estimated 21
billion barrels of oil equivalent in stranded
oil and gas resources out to 2027. Brazil's
oil production was 2.7 million bbl/d by late
2018 (up from 2.0 million bbl/d in 2013),
but the country hopes to lift this to 5.5 mil-
lion bbl/d by 2028, most of this offshore,
to counter falling onshore domestic oil
production.

On the gas side, Brazil produces about
two thirds of its 74 million m3/d of require-
ments, with the rest coming either from
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pipeline via Bolivia (31%) and the remain-
ing 3% from LNG imports. Brazil hopes to
increase gas’ share of electricity produc-
tion, and aims to collect and use more
offshore gas.

Refining

Sulphur production in Brazil comes almost
exclusively from oil refining. Until com-
paratively recently Brazil was largely self-
sufficient in refined products. However,
stagnation in its refining throughput (in
spite of some increases in notional capac-
ity) at the same time that there has been
a rapid increase in domestic demand has
seen this slip into progressively greater
imports. Currently Brazil imports 540,000
bbl/d of refined products, around 20% of
its requirements. The country is the sev-
enth largest consumer of refined products
in the world. As Table 1 shows, Brazil has
17 refineries with a total capacity of 2.3
million bbl/d — just over one third of South
America’s 6.3 million bbl/d total. Brazil's
refining sector is also almost unique in the
extent of participation of sugar cane-based
ethanol that is used as fuel on its own or in
blends — up to 570,000 bbl/d of capacity.
On top of this, there is also 140,000 bbl/d
of biodiesel capacity in the country.

Table 1: Brazil’s refining industry
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Refinery Location Operator Capacity, bbl/d
- m REPLAN Paulinia Paulinia Petrobras 415,000
refining and phosphates
REVAP Sao Jose dos Campos Petrobras 251,500
REDUC Duque de Caxias Petrobras 242,000
REPAR Araucaria Petrobras 220,000
In spite of the political and Ithough it has been through a from this, burdened by massive pen- REFAP Canoas Petrobras 201,000 SULPHUR
i i rough time politically of late, with  sions spending, a complex tax system, RPBC Cubatao Petrobras 170,000
economic turmoil of the past the echoes of the huge Operation  regulatory uncertainty, crumbling infra- REGAP Betim Petrobras 151,000
few years, Brazil continues Car Wash corruption scandal still reverber-  structure and widespread inefficiency. RNEST Phase 1 FELEGLIED e — 115,000
) ating and leading to the election of contro-  Brazilian GDP grew by only 1.0% in 2017 e Fe—— o = Yo00 MAY-JUNE 2019
to be a b”ght growth SpOt for versial populist president Jair Bolsonaro in and 1.1% in 2018. The forecast for 2019 ubnor oifaiezd Sicbras .
phosphate fertilizer demand. late 2018. The huge corruption scandal,  is marginally better at 2.0%, with projec- RECAP Maua Petrobras 53,500
, which has seen the jailing of one former  tions still being revised downwards. But REMAN Manaus Petrobras 46,000
However, the country’s sulphur president, the impeachment and removal in spite of this, the country remains the RPCC Guamare Petrobras 35,000
and sulphuric acid balance of a second, ar.1d qow the arrest ofva thlrd., econ.omlc powerhouse of Latin America. RehEna (HIeEs Pelotas e 17,000 -
d d h leti has been a seismic shock to Brazil's poli-  Brazil represents about half of South = - = = .
epends upon the completion tics. Bolsonaro, meanwhile, has proved a  America’s 420 million people, and 80% Refinaria Manguinhos Rio de Janeiro Peixoto de Castro/Repsol YPF 13,800 nSIg
of several refining and divisive figure, with his popularity rapidly ~ of the region’s GDP. It is a huge country, Univen Itupeva Univen Petroleo 6,900
h hat duci iect plummeting after the election, and Brazil's resource rich, and was of course once DAX 0il Camacari Dax-0il 2,100
phosphate pro ucmg projects. legislature gridlocked. styled one of the so-called BRIC coun- Total 2,301,800 Southbank House, Black Prince Road

Above: Storage tanks at a Petrobras refinery.
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The economy has suffered too, enter-
ing Brazil’s worst ever recession from
2014-2016, and recovering only slowly

tries, along with China, India and Russia,
that grew on the back of the early 21st
century commodity boom.
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Source: Petrobras

Sulphur 382 | May-June 2019

www.sulphurmagazine.com

London SE1 7SJ, England
Tel: +44 07793 2567
Fax: +44 (0)20 7793 2577

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




NV 00 NN o0 O N WN -

O —
- O

12

BRAZIL

One thing that Table 1 makes very clear
is that state monopoly Petrobras continues
to have a stranglehold on refining, with
98% of Brazil's refining capacity. As with
the upstream sector, however, the country
is also looking to increase foreign and pri-
vate participation in its refinery operations.
In 2018 it announced that during 2019
Petrobras will offer 60% shares in four of
its largest refineries in two blocks; RNEST
and RLAM in the northeast, and REPAR
and REFAP in the southwest, which have
a total of 850,000 bbl/d of refining capac-
ity between them. This will take Petrobras’
overall share in Brazil's refining down to
about 75%.

As Brazil’s oil production continues to
increase, the plan was to have refining
capacity move in step with this. Petrobras
has for many years had a very ambitious
spending program, announcing and initi-
ating plans for several large grassroots
refinery projects. However, in spite of the
money spent, only one has so far actually
made it to start-up, Phase 1 of the Abreu
e Lima refinery (RNEST) in the northwest
of Brazil, and this has come with an eye-
watering $16 billion price tag. The second
phase, which will take the refinery to its
total figure of 230,000 t/a, is still under
construction. Other projects have been
plagued by delays, cancellations and cost
overruns, with corruption and poor man-
agement taking their toll. One of the worst
offenders has been the 165,000 bbl/d
COMPERJ grassroots refinery project out-
side Rio de Janeiro. This was originally
proposed in 2004, with a cost estimate
of $2.5 billion. Ground was broken in
2008, but construction on the project was
halted in 2015 after a reported $14 billion
had been spent on the project. Work on
two other new Petrobras refineries, Pre-
mium | and I, with a combined capacity
of 900,000 bbl/d, was also abandoned
in 2015. With new refinery capacity com-
ing on-stream only slowly, the net effect
of Brazil’s rising oil production is that the
country became a net oil exporter in 2014,
and its exports are continuing to rise; it
is currently one of the largest non-OPEC
exporters.

New refinery capacity

In spite of the various delays and set-
backs, there is still new refining capacity
on the horizon. The 115,000 bbl/d RNEST
phase Il project, possibly boosted by for-
eign ownership later this year, is now on
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course for completion in 2022. Mean-
while, in late 2018, China’s CNPC came
to the rescue of the troubled COMPERJ
project, buying a 20% stake in it and some
associated offshore oil fields. The project,
which was reportedly 80% complete at the
time it was abandoned, appears to now be
back on again, and there is talk of comple-
tion in 2023, at an additional $2 billion in
investment.

A company called Noxis Energy is
reportedly also looking at four new small
coastal refineries, each with a capacity of
25,000 bbl/d, at in Sao Mateus in Espiritu
Santo state, Barra dos Coqueiros in Ser-
gipe state, Bacabeira in Maranhao, and
Santana in Amapa state. Noxis is budg-
eting $1.3 billion for the projects. Finally,
there is talk that the Premium | refinery
could be partially revised to a new smaller
target size of 240,000 bbl/d, with tech-
nology coming from Chinese companies
including Sinopec. Petrochemical Refinery
Brazil has gained access to the Bacabeira
site, where Chinese companies are also
developing the port.

It is also hoped to assist refinery devel-
opment by moving towards a more com-
petitive domestic fuel environment, with
reduced subsidies and price controls. How-
ever, the move to decontrol domestic fuel
prices has led to greater volatility which
in turn led to the truck drivers’ strike of
2018, and this has put the government on
the back foot somewhat. Outside of Brazil,
Petrobras has been divesting. In January,
its sold its Pasadena refinery in Texas to
Chevron for $562 million, half of what it
paid to acquire it in 2006; a purchase later
investigated during Operation Car Wash.

Sulphur production

Brazil’s crude oil is fairly low sulphur, and
its refineries have not run at full operating
rates — typically 80-85% of capacity rather
than the 90-95% typical in North America.
This has historically been because of a
mismatch between refinery configurations
and the domestic demand product mix,
which is dominated by gasoline and diesel
for transport use. Many of the refineries
have also lagged well behind their North
American counterparts in terms of upgrad-
ing and desulphurisation capacity. Laws
permitted the use of gasoline with up to
1,000 ppm sulphur until as late as 2014,
and the current standard of 50 ppm is still
above much of the developed world. The
net result of these factors is that Brazil’s

refineries produced only 280,000 tonnes
of sulphur in 2017.

There was to have been more sulphur
recovery from the new refineries which
would have increased this total signifi-
cantly. The abandoning of the Premium |
and |l refineries at Maranhao in 2015 has
in effect removed 230,000 t/a of potential
new sulphur production. The RNEST Phase
1 project, meanwhile, has instead included
an emissions abatement unit which can
process 650,000m?3 of sulphur-rich process
gas at capacity, generating up to 700 t/d of
sulphuric acid from a Topsoe WSA unit.

Metallurgical acid

While domestic sulphur production is
relatively modest, Brazil's sulphuric acid
capacity is boosted by moderate volumes
of acid from smelting — around 850,000
t/a, all of which is consumed domesti-
cally by the fertilizer industry. Together
with refinery sulphur, this takes equivalent
production of sulphur in all forms (SAF) to
about 560,000 t/a.

The major copper smelter is Parana-
parema, which has 285,000 t/a of copper
production capacity via smelting and refin-
ing at its Dias D’avila plant, producing up to
560,000 t/a of sulphuric acid. Votorantim
Metais also has zinc/lead smelting capac-
ity at Juiz de Fora, zinc smelting at Trés
Marias, and nickel smelting at Forteleza,
with a total acid capacity of 460,000 t/a,
although production generally runs lower
than this. Finally, AngloGold Ashanti oper-
ates two complexes in Brazil, one of which,
Cuiaba, processes ores from the Cuiaba
and Lamego mines and also produces
around 200,000 t/a of sulphuric acid as a
by-product, which is sold commercially on
the domestic market.

Sulphur demand - fertilizers

As one of the world’s largest agricul-
tural producers, Brazil is most notable
to the sulphur industry as a source of
demand, and most of this goes into fer-
tilizer production. Agriculture and agri-
business represented 23.5% of Brazil's
GDP in 2017, and although agricultural
output fell by 1.6% in 2018, mainly as a
result of the truckers’ strike mentioned
earlier, it is forecast to grow by 2% in
2019. Agricultural exports actually keep
Brazil’s balance of payments positive,
as its industrial and service sectors are
net importers in spite of its increasing
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oil exports. Brazil is the world’s largest
exporter of soybean, sugar, coffee, citrus
fruit, cattle, poultry and ethanol and the
second largest exporter of corn.

The fastest growing sector is soybean
cultivation, which is rising by 5-6% year on
year, from 40 million tonnes in 2001 to
over 110 million tonnes in 2018. Brazil
now produces one third of the world’s soy-
beans. Most of this goes to China — China
imported 88 million tonnes of soybeans
in 2018, 75% of it from Brazil. However,
poor soil quality requires significant nutri-
ent application to achieve this productiv-
ity — much of the arable land brought into
cultivation has been in the Cerrado region,
a band of savannah in the west of Brazil
across Mato Grosso, Mato Grosso do Sul
and Goias states, and this has required
additional inputs to convert it to productive
agricultural pasture land. Brazilian fertilizer
demand has risen by more than 5% year on
year for the past two decades, faster than
anywhere else in the world, rising from
24 million tonnes nutrient
in 2007 to 34.4 million
tonnes in 2017.

Soybeans are phosphate
intensive, and Brazil contin-
ues to be a bright spot for

Brazilian fertilizer
demand has risen

and Catalao phosphate mines in April 2019
after the Brazilian government introduced
new rules on tailings dams. This followed
the terrible tailings dam collapse at Vale’s
Brumadinho iron ore mine in January, which
killed more than 300 people.

Mosaic’s finished phosphate fertilizer
capacity totals 2.2 million t/a of SSP,
900,000 t/a of MAP, 800,000 t/a of TSP
and 500,000 t/a of di-calcium phosphate
(DCP). As well as Mosaic’s production,
Copebras, now owned by China Molybde-
num, has some phosphate rock mining
and 1.1 million t/a of downstream phos-
phate production, including SSP, MAP and
DCP. Yara bought Vale’s Cubtatao site in
May 2018, which includes 700,000 t/a of
phosphate fertilizer production, and also
has phosphate rock mines and three SSP
production sites from its purchases of
Bunge in 2013 and Galvani in 2014. Ita-
fos also operates an SSP production site
at Arraias, producing about 500,000 t/a.

Brazil mined 5.5 million tonnes of phos-
phate rock in 2017, or about
1.6 million tonnes P,05. An
additional 1.8 million tonnes
of phosphate rock (0.6 million
tonnes P,05) was imported
to feed domestic phosphate

phosphate demand, with a by more than 5% production, and in total Brazil
forecast increase of 2.1% produced 2.2 million tonnes
year on year for the fore- year on year for the P,05 of phosphate fertilizer
seeable future. Phosphate past two decades. in 2017, mainly single super-

demand rose from 3.7 mil-
lion tonnes P,04 in 2010
to 5.6 million tonnes P,0g
in 2017, and in spite of a
slight fall in 2018, it is forecast to rise to
7.2 million tonnes P205 by 2022. Mosaic
said in a recent forecast that it is antici-
pating this trend to continue, with Brazil’s
phosphate demand increasing 3.8% in
2018, 2.7% in 2019, and around 1.8% per
year out to 2023.

Domestic production of phosphates
is relatively small compared to Brazilian
demand - Brazil Mosaic is one of the major
producers following its 2017 acquisition of
Vale Fertilizantes — the company operates
five phosphate mines in Brazil, at Tapira,
Catalao, Patos de Minas, Cajacti and Araxa.
All apart from Tapira also have downstream
finished phosphate production, and there
is also a single superphosphate (SSP) and
phosphate fertilizer plant at Alto Araguaia.
Mosaic produces about 80% of Brazil's
phosphate rock; 4.6 million tonnes accord-
ing to Integer Fertilizers. However, Mosaic
has recently idled production at its Tapira

Sulphur 382 | May-June 2019

phosphate and mono-ammo-

nium phosphate (MAP), with

some diammonium phos-

phate (DAP), triple super-
phosphate (TSP) and other phosphates.
However, with total phosphate demand
running at 5.6 million tonnes P,0s, this
meant that the country has to import large
tonnages of processed phosphates in
order to make up the shortfall, mainly MAP
(2.1 million tonnes P,0g in 2017), but also
some DAP, TSP and nitrophosphates (NP).
China, the USA, Morocco and Russia are
among the main suppliers.

New demand

Considering Brazil's extensive reserves of
phosphate rock and ongoing and increas-
ing production shortfall, there are plans for
more domestic processed phosphate pro-
duction. China Molybdenum, which bought
out some of Anglo-American’s assets
in 2016, is building more MAP and TSP
capacity at its Catalao site, to a total of
about 440,000 t/a P,0s. This is expected

BRAZIL

to be onstream in late 2020, although
there have been concerns expressed by
president Bolsonaro about Chinese invest-
ment in Brazil during the election cam-
paign, and it remains to be seen how he
will react now in office.

Yara also inherited an expansion pro-
ject from Galvani at Serra do Salitre, min-
ing 1.2 million t/a of phosphate rock and
producing more than 1.0 million t/a of
finished fertilizers, SSP, TSP, and includ-
ing 350,000 t/a of MAP — total tonnage in
terms of P,0g is 155,000 t/a. Again this is
targeted for 2020 start-up. There are also
several other speculative projects that
could add further tonnages in the medium
term.

Sulphur balance

Brazilian sulphur demand was about 2.3
million t/a in 2017 to feed sulphur-burning
acid capacity in the country, in spite of sul-
phuric acid production from metallurgical
sources which is sold domestically. There
is about 7 million t/a of sulphur burn-
ing sulphuric acid capacity in Brazil, split
between the main fertilizer producers;
mainly Mosaic (4.8 million t/a) and Cope-
bras (1.2 million t/), but Itafos, Heringer
and Yara also have smaller acid plants.
New acid plants form part of the Serra do
Salitre project, with about 900,000 t/a of
acid capacity, and the Copebras/China
Molybdenum expansion includes about
abother 1.1 million t/a of acid production.

Set against current sulphur demand
is sulphur production from refineries of
280,000 t/a. This leads to a shortfall of
over 2 million t/a of sulphur, which Bra-
zil imports, mostly from Russia and the
US, although Abu Dhabi, Kazakhstan and
Canada are also major suppliers. Sulphur
imports rose from about 2.0 million t/a in
2018 to 2.3 million t/a in 2018.

The new phosphate projects will require
up to another 650,000 t/a of sulphur once
complete and running at capacity taking
Brazilian imports to 3.0 million t/a from
2020-21. The RNEST Il refinery meanwhile
has another 230,000 t/a of sulphuric acid
production attached, which could substi-
tute for some of Brazil's sulphur require-
ment, but this is not projecting completion
before 2023. Other refinery projects are
either small or continue to be delayed. The
likelihood, therefore is that Brazil's sulphur
requirement will continue to rise over the
next few years as new phosphate fertilizer
projects are completed.
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PROCESS PLANT SURVEY

2019

Sulphur's annual survey of recent current and future sulphur recovery unit construction projects
maps the developing shape of brimstone production from fuel and gas processing plants worldwide.

Sulphur recovery unit in Turkey.

Operating Operating Licensor(s) Lead Project Planned

company contr. type rtup date

ALGERIA

Sonatrach Tiaret, Hassi Messaoud ~ Amine, SWS 770 t/d Wood Group ~ Wood Group New n.a.

AZERBALJAN

SOCAR Baku HAOR Claus, TGT, amine, 2x30t/d Tecnimont, UOP, Wood Group New 2021
H,S, CO, Wood Group

BAHRAIN

Bapco Sitra Refinery Claus, NH,, amine, 3x250t/d WorleyParsons  n.a. New 2020
SWS, AGRU

BELGIUM

ExxonMobil Antwerp Refinery 0, enrich, amine, TGT 325t/d WorleyParsons  Wood Group Revamp 2018

BRAZIL

Petrobras Rio de Janeiro SuperClaus 2x62t/d Jacobs na. Revamp 2018

Petrobras Belo Horizonte SuperClaus 2x62t/d Jacobs na. Revamp 2020

CAMEROON

SoNaRa Limbe SRU, SWS 17 ¢/d Wood Group KT Kinetics Technology New 2018

CANADA

Pembina-Veresen  Hythe SuperClaus 2x310t/d Jacobs na. New 2021

Pembina-Veresen  Two Lakes SuperClaus 2x62t/d Jacobs n.a. Revamp 2020

PetroCanada Fort Hills Upgrader Claus, NH,, amine 2x700t/d WorleyParsons  n.a. New On hold
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PROCESS PLANT SURVEY

Operating Operating Process Total new Licensor(s) Lead Project Planned
company site type capacity contractor type  startup date
CHINA

Jiutai Energy Linyi, Shangdong EuroClaus 32t/d Jacobs na. New 2019
Sinopec Fujian SuperClaus 513 t/d Jacobs n.a. New 2019
Shaanxi Yancheng  Yulin, Shaanxi EuroClaus 41t/d Jacobs n.a. New 2019
COLOMBIA

EcoPetrol Bamancabermeja Claus, NH,, amine 2x130t/d WorleyParsons na. New On hold
CROATIA

INA Rijeka Claus 95t/d WorleyParsons n.a. New 2019
FRANCE

Total Donges SWS n.a. Wood Group Wood Group New 2021
Total Normandy SuperClaus 96 t/d Jacobs n.a. Revamp 2019
GREECE

Hellenic Petroleum  Thessaloniki Claus, TGT, degassing n.a. Siirtec Nigi n.a. New n.a.
INDIA

Essar Oil Vadinar Claus, SCOT 675t/d Jacobs na. New 2019
Reliance Jamnagar 0,, NH;, amine, TGT 4x1,300t/d  WorleyParsons n.a. New 2018
HPCL Vishakhapatnam Claus, SCOT 2x450t/d Jacobs Petrofac New 2022
IoCL Panipat Claus, TGT 225t/d PROSERNAT n.a. New 2020
10CL Mathura Claus, TGT 2x425t/d PROSERNAT na. New 2020
lIoCL Bongaigon Claus, TGT 20t/d PROSERNAT na. New 2020
I0CL Bathinda Claus, TGT 750 t/d PROSERNAT n.a. New
2019INDONESIA

PT Medco E&P East Aceh EuroClaus 48 t/d Jacobs n.a. New 2019
PT Pertamina Cepu Claus, SCOT 122 t/d Jacobs n.a. New 2019
Pertamina Balongan Claus, NHj, H,, amine, TGT 1,100 t/d Wood Group na. New n.a.
IRAQ

Turkish Pet Int Mansuriyah Claus, amine 230 t/d WorleyParsons n.a. New 2019
ISRAEL

Bazan Haifa Refinery 0, enrich 3x100t/d WorleyParsons na. Revamp 2019
JAPAN

IXTG Mizushima SuperClaus 2x175t/d Jacobs n.a. Revamp 2020
JORDAN

JPRC Zarqa Claus, SCOT 2x250t/d Jacobs n.a. New 2021
KUWAIT

Chevron Wafra Claus, amine 2x218t/d WorleyParsons n.a. New 2018
KNPC Al Zour Refinery Claus 1,500 t/d Wood Group Jacobs New 2019
KOC JPF Claus, TFTU 2x100t/d Siirtec Nigi Schlumberger New 2018
KOC JPF SmartSulf 2x100t/d PROSERNAT PROSERNAT New 2018
KNPC Mina al Ahmadi Claus, amine, TGT 2 x400t/d WorleyParsons n.a. New 2019
MALAYSIA

MRC Melaka SuperClaus 220 t/d Jacobs na. New 2021
Petronas Johor SuperClaus 3x470t/d Jacobs n.a. New 2019
KEY

BTX = BTX destruction
Fuel = Fuel gas supplemental burning

0, = Oxygen enrichment
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NH3 = Ammonia destruction

H, = Hydrogenation

SRU = Sulphur recovery unit

SWS = Sour water strip
TGT = Tail gas treatment unit

n.a. = Information not available
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6
MEXICO TURKMENISTAN
i PEMEX Minatitian SmartSulf, NH, 2x50t/d WorleyParsons  n.a. New On hold Turkmenbashi il Turkmenbashi City SuperClaus 25t/d Jacobs Hyundai New Delayed
PEMEX Cadareyta SmartSulf, NH; 132 t/d WorleyParsons  n.a. New On hold UNITED ARAB EMIRATES A
8 PEMEX Tula, Hidalgo EuroClaus 3x640t/d  Jacobs na. New 2019 Al Hosn Gas Shah na. 4x1250t/d  na. Wood Group Revamp 2022 B|g dataand
NETHERLANDS Takreer Ruwais na. n.a. n.a. Wison Engineering  Revamp 2021 artificial
9 Total/Lukoil Zeeland SWS n.a. Wood Group Wood Group Revamp 2020 UNITED STATES intelli g ence
10 NIGERIA Chevron Richmond, CA 0, enrich 580 t/d WorleyParsons  n.a. Revamp 2018
Dangote Oil Lekki Refinery SuperClaus 2x115t/d Jacobs na. New 2019 UNITED KINGDOM
1 OMAN Eni Point of Ayr Claus, amine, TGT n.a. WorleyParsons  n.a. Revamp 2019
00C Dugm Refinery Claus, H,, SWS, amine 3x355t/d Jacobs Tecnicas Reunidas  New 2021 UZBEKISTAN
12 PERU Lukoil Kandym SuperClaus, TGT 2 x405t/d Jacobs n.a. New 2018
Repsol T2 Pampila 2% Claws, NF,, O, 374 Wood Group Y New vy Mubarek Mubarek Gas Plant  Claus, amine 1,000 t/d WorleyParsons  n.a. New 2020 Focus on Brazil
(K] H,, amine, TGT VENEZUELA
QATAR PDVSA El Palito SRU, amine, TGTU, SWS 250 t/d Shell Wood Group New 2018
14 - PDVSA Puerto La Cruz Claus, NH,, amine 2x225t/d WorleyParsons  n.a. New 2019
Qatar Petroleum  Mesaieed AGE, Claus, TGT 310t/d Worley Parsons  n.a. Revamp 2019
VIETNAM
RUSSIA Bin Son Refinery Dung Quat Claus, SCOT, TGT, SWS  2x 105 t/d Jacobs, Wood Group New 2019
Bashneft Ufa Amine, SWS na. Wood Group na. New 2023 mecosten
Bashneft Ufa SmartSulf 115t/d PROSERNAT n.a. New 2018 KEY . R
Gazpromneft Moscow LPG treat, amine n.a. Wood Group Wood Group New 2019 BTX = BTX destruction NH3 = Ammonia destruction SWS = Sour water strip Proj eCt llStl ng
Lukoil Volgograd NHg, Hgv amine, TGT, D'GAASS 2 x 76 t/d Fluor n.a. New 2018 Fuel = Fuel gas supplemental burning H, = Hydrogenation TGT = Tail gas treatment unit
Rosneft Novokuibyshev Claus, NH3, amine 2x192 t/d WorleyParsons na. New 2019 0, = Oxygen enrichment SRU = Sulphur recovery unit n.a. = Information not available
Rosneft Saratov EuroClaus 283 t/d Jacobs uop New 2020
Orsknefteorg Orsk EuroClaus 2x99t/d Jacobs n.a. New 2019
Taneco Nizhnekamsk Claus, TGT 3x410t/d WorleyParsons  n.a. Revamp 2019 . .
SAUDI ARABIA — ® Tower designin
PetroRabigh Rabigh EuroClaus 292 t/d Jacobs na. New 2019 s 2 . H E M E I I aCid plantS
Saudi Aramco Tanajib Gas Plant Claus, 0, enrich, amine 3x1,000t/d WorleyParsons  n.a. New 2020 1 :
Saudi Aramco Jafurah Gas Plant Claus, 0, enrich, amine 3x350t/d WorleyParsons  n.a. New 2021 3 : : »
SERBIA : 2 ® q
NIS Pancevo Refinery Claus, NH,, amine 170 t/d WorleyParsons  n.a. Revamp 2019 i y SARAM ET ACId Towe rs
SINGAEORE - Custom tower designs to match your plants needs
SRC Jurong Island Claus, 0, enrich, NH; 145 t/d WorleyParsons  n.a. Revamp On hold . . , .
SRC Jurong Island SuperClaus 2x651/d s = Revamp 2019 p K = Achieves performance requirements in all plant operating modes
ExxonMobil Pulau Ayer SuperClaus 400 t/d Jacobs na. New 2020 f _' Customized SARAMET metallurgy is selected for each application (Dry, Inter,
-l Final, ALPHA™ or Oleum Towers)
SOUTH AFRICA . . . . . ’ . SULPHUR
Proprietary gas inlet nozzle designs engineered to eliminate localized corrosion
Chevron Cape Town Claus, SCOT 2x45t/d Jacobs Fluor Revamp 2019-20
Designed for retrofit or new tower installations
SOUTH KOREA o . L L
- = Allows use of existing or new tower foundations minimizing installation time
Hyundai Daesan 0, enrich 410t/d WorleyParsons  n.a. Revamp 2019 P! 3 ; ) i . . ) MAY-JUNE 2019
S-0il TS Claus, amine. TGT, SWS 2x2201/d Wood Group Wood Group New 2018 R 1 . 4 Scope of supply ranges from detailed engineering and manufacturing drawings
! S - with material supply, to complete EPC
SPAIN - | Full tower life cycle support is available from Chemetics, including technical
Cepsa Algeciras Claus, SCOT 280 t/d Jacobs n.a. New 2019 - . . - and inspection services
BP Oil Castellon EuroClaus 2x45t/d Jacobs n.a. Revamp 2018 : t .
THAILAND AL ; =l Innovative solutions for your Sulphuric Acid Plant needs "
Thai Ol Sriracha Refinery Claus, NH,, Flexsorb 2x837t/d WorleyParsons ~ Wood Group New 2021 B I n S I ht
TURKEY : = Chemetics Inc. Chemetics Inc.
STRAS Aliaga/lzmir SRU, TGT, amine, SWS__ 4631/d Tecnimont Kl Wood Group New 2018 U ] | A e o A
il 0 i H 7341200  Fax: +1.604.734.0340 Tel: +1.905.619.5200 Fax: +1.905.619.5345
Tupras fzmir Degassing 240t/d Jacobs e New 2020 LA | e e e e et e W e e Southbank House, Black Prince Road
Tupras lzmit EuroClaus 240 t/d Jacobs n.a. New 2020 | . London SE1 75J, England
Tupras Kirikale EuroClaus 135t/d Jacobs n.a. New 2020 e St www.worley.com/chemetics (= 18, O Gy
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CONFERENCE REVIEW

Prague at night.

he Sulphur Institute’s annual World
TSquhur Symposium was held
in Prague this year, and brought
together 125 sulphur and sulphuric acid

business delegates for three days of dis-
cussion of the state of the industry.

Central Asian Summit

On the Monday preceding the conference,
there was a short afternoon session dedi-
cated to the sulphur situation in Central
Asia. TSI's Craig Jorgensen began with an
overview of the region and its countries
and the logistical hurdles in getting sulphur
out of the region, with major ports 2-3,000
km away in the Baltic or Black Sea, and
long overland routes to China.

Sulphur editor Richard Hands discussed
the oil and gas industry of the region and
the major sour gas and oil projects which
produce sulphur. With Kashagan now up
and running, and likewise Kandym in Uzbek-
istan, there are no major sour gas projects
on the horizon in the medium term, and
most new oil and gas projects are either
sweet or involve sour gas reinjection.

Jerry D’Aquin suggested that the move
of the sulphur industry from North America
to places such as Central Asia and the Ara-
bian Gulf means that a great deal of exper-
tise in sulphur handling, health and safety
has not been passed on, and so discussed
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year’'s meeting.

the potential hazards of sulphur forming,
handling and shipping, particularly fire and
explosion due to sulphur particulate dust.

Finally, Meena Chauhan of Argus Media
described the sulphur and sulphuric acid
markets of the region. Central Asia is a
major net exporter — Russia and Kazakh-
stan between them exported 6 million t/a
of sulphur in 2018. Regional production is
set to rise by another 1 million t/a over the
next few years. However, the logistical diffi-
culties of the region mean that in countries
like Turkmenistan and Uzbekistan new pro-
duction is increasingly being stockpiled.
Russia offers the greatest prospect for
new demand as the country’s phosphate
fertilizer industry develops.

Economic outlook

Gabriel Stein of Stein Brothers forecast
below average growth for the global econ-
omy in 2019, as evidenced by a negative
move in the ‘broad money’ supply and
share prices in all major economies of the
world during 2018 as compared to 2017.
There are a number of factors bearing on
this, including central banks ‘normalising’
interest rates after a period of ‘quantita-
tive easing’, concerns over how long this
period of expansion will last, the effects of
Brexit and the US-China trade dispute, and
of populist politics more generally.

TSI World
Sulphur
Symposium
2019

The impact of the upcoming IMO regulations on
sulphur content of shipping fuels and China’s
changing phosphate, sulphur and sulphuric acid
mix were among the topics discussed at this

Global energy outlook

Looking to the longer term, Francis
Osborne of Arugs told delegates that
“decarbonisation [of energy] is here to
stay” and becoming mainstream policy. A
number of countries are looking to end the
production and sale of internal combus-
tion vehicles over the next couple of dec-
ades, with Germany and the Netherlands
targeting 2030, Norway 2025 and the UK,
France and China 2040. Around 10% of all
new vehicles will be electric by 2030, and
perhaps 25% by 2035, he said. However,
in the short to medium term the remains
no alternative to oil, and oil demand growth
is expected to rise by 12% to 2025, possi-
bly boosted a little in the short term by the
new IMO regulations on bunker fuel, which
may see additional amounts of high sul-
phur fuel oil (HSFO) directed to the power
industry. Post 2020, the likely cheapness
of HSFO might lead to a greater impetus to
installation of scrubbers across shipping
fleets, and more refinery integration into
petrochemical production, where growth
is steadier and more reliable. Peak oil
demand, Francis argued, is likely for the
2030-35 timescale.

Meanwhile, as it is difficult to des-
ulphurise residue, the new bunker fuel
specification will lead to a real premium
for low sulphur crude, and our definition
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of what is “low sulphur” might be 0.3%
sulphur for straight run crudes up to 0.7%
for refineries with suitable blendstocks,
vacuum distillation etc. About 50% of the
current European crude slate is the wrong
side of this blend wall, probably leading to
more US and Norwegian imports. US crude
exports could rise from 2 million bbl/d to
5 million bbl/d, with a concomitantly lower
call upon OPEC production. The breakeven
cost of new non-OPEC oil production is now
only $30-50/bbl, implying that OPEC can-
not simply price it out of the market as it
has tried to do in the past.

On the gas side, demand is growing
steadily, by an additional 20-30% by 2030.
Gas and wind power are displacing coal
and nuclear, and renewables will represent
30-50% of new global power production by
2040.

Shipping

Brian Malone of Mid-Ship Group noted
that the dry bulk shipping index has fallen
by 50% since the start of 2019, as trade
disputes and China’s environmental crack-
down impact on iron ore and coal markets,
while the aftereffects of the Brazilian mine
disaster lead to potentially more mining
regulation there and elsewhere. Some
good news for shippers has been a 35%
increase in scrapping of ships, helping to
alleviate what continues to be structural
overcapacity in the shipping industry; the
fallout from the previous commodity super-
cycle and financial crisis. Freight rates for
handymax and panama vessels are on
a rising trade from their historic lows of
2016, but capsize shipping remains at a
low point (albeit these ships are generally
too large for the sulphur market).

Brian too was concerned about the
impact of the IMO 2020 regulations. The
operating expense for a ship is generally
around $4-7,500/day, depending on size.
Bunker fuel prices are in a $43-440/t
range in Rotterdam, up from $136/t
in 2016, and an even greater shock is
expected towards the end of the year in
anticipation of January 2020.

Even so, volumes of seaborne trade
continue to increase, from 4 billion t/a in
2011 to 5.2 billion t/a in 2018, and with
forecast rises of 112 million t/a in 2019
and 120 million or more t/a in 2020.
Freight rates remain volatile but are likely
to increase as operating costs rise and
the overcapacity in the industry gradually
dries up.
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Adrian Tolson of 2020 Marine Energy
expanded on the IMO 2020 theme, noting
that late decisions on compliance have
led to considerable uncertainty in shipping
— many shipowners are only now starting
to install scrubbers, and only around 10%
of bunker fuel demand will be affected by
this by January. This argues for a marine
gasoil (MGO) demand spike, as there is
still some industry resistance to very low
sulphur fuel oil (VLSFO) until shippers gain
more experience of using it and find reli-
able suppliers. This will lead to a 3 mil-
lion bbl/d drop in HSFO almost overnight
from January 2020, and prices falling
from around $450/t to $300/t or lower.
VLSFO is assumed to settle at a 10% dis-
count to diesel at $500-500/t. Refiners
have decisions to make over dealing with
their vacuum gasoil (VGO) fraction — is it
worth re-starting simple refineries to pro-
duce VLSFO? Those with HSFO production
will try to maximise coker throughputs,
but there is limited excess capacity. This
should lead to a price impetus to upgrade
HSFO production, especially as power
demand and storage capacity may be lim-
ited. Some refineries would probably be
forced to shut down.

Southern Africa

Steve Sackett gave his usual engaging
review of the sulphur and sulphuric acid
situation in Southern Africa. The region
has 60% of the world’s cobalt resources,
68% of its platinum, 10% of its copper and
35% of its manganese, but it also has four
of the ten poorest countries in the world.
Regional sulphuric acid production has
risen from 4.3 million t/a in 2004 to 7.5
million t/a in 2014, and is likely to reach
12.2 million t/a in 2024, but just four
countries — South Africa, the DRC, Zambia
and Namibia — are the key players.

In the DRC, there is new sulphur burn-
ing acid capacity, with production likely
to double in the next 5-6 years as new
cobalt-copper leaching operations come
on stream. From 2019 the country is only
likely to import small volumes of acid,
with regional repercussions. Zambia has
smelter acid which it has traditionally sold
to the DRC, but soon will find itself with
a 1.1 million t/a surplus and will need
tailings projects to soak up the extra acid
tonnes. South Africa has seen a decline
in acid production due to the exhaustion
of various mines, but there are plans for
new smelter acid capacity at Paderborn to
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meet new SO, emissions targets. With the
DRC once again no longer a customer it
remains to be seen where South Africa’s
excess acid will go. Finally Namibia has
three acid plans, most self-contained
production; two sulphur burning and one
smelter at Tsumeb which sells to Rossing
Uranium.

Steve also graphically illustrated the
logistical challenges of getting sulphur and
acid across an area larger than Europe,
and discussed the various ports and
routes into the copper belt in the interior.

Phosphates

Alan Pickett, now of Fertecon/Informa,
gave the phosphate presentation. Phos-
phate demand has risen by 2% year on year
for the past 50 years to reach 49.8 million
t/a P,05 in 2018. Confirmed projects out
to the early 2020s will add another 2.5
million t/a P,0g, with unconfirmed projects
possibly adding up to another 9 million t/a.
Alan’s prediction for 2024 was 52 million
t/a P,05 in terms of production. Demand
for 2019 is likely to be roughly the same
as 2018, but there are many factors at
play, including China’s restructuring of
its phosphate industry and the US-China
trade dispute. Chinese phosphate produc-
tion will fall by 8 million tonnes product to
2024, and demand by 1.2 million tonnes
P,0s. This will not remove China from
export markets, but will erode its position.

Sulphur and sulphuric acid

Freda Gordon and Fiona Boyd of Acuity
Commodities gave the sulphur and acid
market presentation. On the supply side,
there are a number of new refinery pro-
jects and upgrades in India, as well as the
Midyan and Fadhili gas plants in Saudi Ara-
bia and new refineries in Nigeria, Saudi Ara-
bia and Kuwait, with several million tonnes
of new sulphur capacity due by 2023, most
of it in the Middle East. Demand continues
to come from phosphate fertilizers, with
Morocco, Saudi Arabia and Brazil all bright
spots. Nevertheless, the global sulphur
balance is forecast to tip into oversupply
for the next few years, especially when a
potential extra 2 million t/a of sulphur sup-
ply from refineries is taken into account
due to the IMO regulations. On the sulphu-
ric acid side, China became a net exporter
in 2018, a trend likely to continue, while
Africa is now the fastest growing region for
both new supply and demand.
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