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Editorial

We might even
start tapping
ultra-sour gas
fields not for
their methane
content, bhut for
the hydrogen
sulphide.

Back to

the mines?

t CRU’s Sulphur and Sulphuric Acid confer-
Aence in Gothenburg in early November, just

before this issue went to press, the presen-
tation on the next few years for the sulphur market
noted that the current surplus of sulphur might be
a phenomenon that only lasts for a couple more
years, before the market moves back into deficit
again, due to continued growth in the processed
phosphate sector. But more arrestingly, Peter
Clark, formerly of ASRL but now operating his own
consultancy business, looked to the much longer
term future for sulphur, and whether there would be
enough of it.

One factor in this assessment is so-called ‘peak
oil’. The concern about global oil production reach-
ing a peak has been a concern ever since M King
Hubbert wrote his famous ‘Hubbert Curve’ paper in
1956, predicting that peak oil production would be
reached in the 1970s. The most recent ‘peak oil’
scare came about a decade ago, based on falling
production in major Saudi and other reservoirs and
China’s rapidly rising consumption, but concern has
receded as the Chinese economy has slowed and
US tight oil production has stepped into the gap.
Now concern has transferred instead to peak oil
demand. Oil consumption in the developed world
has been falling since about 2005, but this has
been balanced by increasing consumption in the
developing economies, especially in Asia. But as
these economies mature, especially in terms of
vehicle ownership, and there is more focus on fuel
economy and alternative fuels and electric vehicles,
so oil demand is also likely to mature and peak
there as well, from which point there will be a long
slow decline in oil consumption, and hence produc-
tion. Where this peak will come is anybody’s guess,
but the consensus of Shell, BP, Exxon, Chevron,
DNV and the International Energy Agency is some-
where between 2025 and 2040. And unless there
is a major switch from sweet crude to oil sands
processing, that will cap sulphur output from oil
at about that point, at somewhere in the region of
35-40 million t/a.

On the natural gas side, it is harder to see a
‘peak gas’ demand in the next couple of decades.
Nevertheless, the current crop of sour gas fields
that are being exploited in China, Central Asia and
the Middle East will also start to decline by that
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time, and even if they are replaced by new sour gas
processing, that may only mean that sulphur output
from sour gas is maintained rather than increasing.
Peter noted that the projected sulphur demand in
2050 would be in the region of 100-115 million t/a.
If oil-based production is capped at 40 million t/a,
that leaves up to 65 million t/a to come from sour
gas — more than double the current amount and
therefore probably not feasible.

This could well leave a gap of up to 20 million t/a
of sulphur demand. Some could come from smelter
acid production, which also continues to increase,
and might significantly increase the size of the mer-
chant sulphuric acid market, but otherwise the only
solution would be to turn back to mining sulphur.
Then the question becomes — can we actually mine
enough sulphur to meet demand? Peak sulphur out-
put from mining came in about 1975, before it was
overtaken by sulphur recovered from oil and gas
processing, but in that year it stood at only about
12 million t/a. If even that proves not to be enough,
or not enough at reasonable economic prices, he
said, there might need to be new routes to produce
phosphate fertilizer — perhaps using nitric instead of
sulphuric acid, or pyrometallurgical production like
JDC Phosphate’s Improved Hard Process. Perhaps,
Peter suggested, we might even start tapping ultra-
sour gas fields not for their methane content, but for
the hydrogen sulphide instead. An example worked
through with co-author Angie Slavens of UniverSul
Consulting indicated that at current costs, a long-
term sulphur price of around $250-300/t might be
sufficient to justify such an investment. It would be a
very different sulphur industry from today’s, but then
today’s industry is a very different one from the way
it was 30 years ago.

Richard Hands, Editor
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Price trends

MARKET INSIGHT

Meena Chauhan, Research Manager, Integer Research (in partnership
with ICIS) assesses price trends and the market outlook for sulphur.

SULPHUR

The global price run up continued through
to October, with export prices firming by
around 30% since the start of the third
quarter. Fourth quarter contract negotia-
tions yielded increases across the board on
the back of tight supply and reflected the
bullish sentiment from producers. Buyers
began to start showing signs of resistance
however towards the end of the month, with
a question mark over import interest in key
market China. As a result, expectations for
November were slightly softer, with a down-
ward price correction anticipated.

Middle East producer sulphur prices for
October were posted up while November
posts tracked back. In Qatar, Muntajat
announced its November Qatar Sulphur
Price (QSP) at $165/t f.0.b., a $5/t drop on
October. This was below the last achieved
tender from the supplier ex-Ras Laffan,
awarded at $170/t f.0.b. but reduced inter-
est from end users led to the correction. In
Saudi Arabia, Aramco Trading (ATC) set its
November price at $168/t f.0.b., a minor
decrease of $2/t on October.

Spot prices in China trended in the
$180s/t c.fr at the high end of the range
from September and through October, mir-
roring prices a year earlier. Sulphur stocks
at the nine major ports in China climbed
to 1.7 million tonnes in October, a signal
for potential price erosion. November arriv-
als were expected to be low at the start
of the month, with end users likely to look

Fig. 1: Month average spot sulphur prices, Jan 15 to Nov 18
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to stocks for any short term requirements.
Buyers’ retreat to the sidelines has put
pressure on producer prices and is likely
to remain a leading factor in the how long
the price correction is sustained. Sulphur
production in China has been on the rise
in 2018, driven by increased output from
both oil and gas plants, and the market
has continued to recover following the dip
seen in 2015-2016 from a slowdown in
gas based production. The rise of domes-
tic sulphur projects in China could become
a major market bear factor as the need for
imported sulphur is likely to be impacted in
the coming years.

Indian import prices for sulphur fol-
lowed international trends, rising to highs
in the $190s/t c.fr on the back of pur-
chase tenders. A short market lull was
expected through the early part of Novem-
ber owing to buyers being covered by pre-
vious purchases and the Diwali festival.
PPL awarded a tender for a 30,000 tonne
sulphur cargo for November arrival in the
high $180s/t c.fr. Other deals were heard
concluded in a similar price range at the
end of October. Further tests to the market
were expected in the latter part of Novem-
ber. Demand in the domestic market has
been strong due to the sugar season, with
this demand met by local refiners. Indian
sulphur imports in January — August 2018
totalled 767,000 tonnes according to cus-
toms data, up by 2% year on year.

The situation in the Black Sea remains
tight as logistical issues persist. Vessel

availability has been limited through much
of 2018 and has contributed to the tighter
market. The winter season is approaching
and during this time the seasonal closure
of the Volga Don waterway will likely put
further pressure on supply and support
pricing into the new year.

Brazil remains a bright spot for sulphur
trade. In January — September 2018 total
imports were up at 1.8 million tonnes — an
increase of 14% year on year. Most supply
is from the US — with over 600,000 tonnes
shipped so far this year — an increase of
8% on 2017 levels. Russian trade contin-
ues to dominate the change in rankings
meanwhile, with close to 500,000 tonnes
imported from this source in 2018, up 72%
year on year. Fourth quarter contract prices
were settled at $163-173/t c.fr, with the
low end of the range representing US Gulf
supply and the high end for tonnes ex-Mid-
dle East and the FSU.

Another key market for sulphur demand
in the outlook is Morocco. The continued
expansion of OCP’s Jorf Lasfar processed
phosphates hub led to a 10% rise in sulphur
imports in January-August 2018 totalling
3.9 million tonnes. OCP has also increased
imports of sulphuric acid — supporting acid
tightness and pricing. Due to the absence
of domestic sulphur supply in Morocco, any
change in demand impacts sulphur trade.
Middle East producers dominate trade, with
over 60% of total imports from the region in
2018 to date. The UAE is the leading sup-
plier, supplying around 1.7 million tonnes
following by Saudi Arabia and Kuwait at
502,000 tonne and 146,000 tonnes
respectively.

Over in NW Europe, fourth quarter con-
tracts were reported settling at increases
of $10-12/t, with the Benelux price pegged

Fig. 2: Moroccan sulphuric acid imports, 2015 to 2018
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at $130-146/t. Tight supply has been a
feature of the market through 2018 — with
several factors contributing to the market
balance. Disruption of gas based supply in
Germany for several months led to reduced
inventories. Refineries were also leaning
to sweeter crudes, leading to reduced sul-
phur recovery. Demand from the industrial
sector has been healthy in the region, sup-
porting the uptick in pricing. Expectations
are for the firm sentiment to remain going
into the new year.

Short-term dynamics in the market point
to a price correction, with a floor in pric-
ing likely to be found due to the continued
tightness in the market. Buyer decisions in
leading market China will have a significant
impact on price direction.

SULPHURIC ACID

Sulphuric acid prices across major bench-
marks have firmed further through the third
quarter and look to remain robust in the
coming months, to at least the first half of
2019. Supply side disruptions have under-
pinned sentiment for most of the year and
healthy demand in key importing countries
has supported the firm tone.

NW European export prices for spot
acid hit the $80/t f.o.b. mark in Sep-
tember on the high end of the range, up
$15/t from the start of the third quarter.
Prices remained stable at $70-80/t f.0.b.
through October. Overall, prices have
surged by 167% since the start of 2018 —
with unplanned outages in several regions

taking its toll on spot availability during
a period of healthy demand. The lack of
availability has led to limited opportunities
to test the price — but expectations are for
firm stability through to the end of 2018.
The tight supply situation has been high-
lighted by trade data — reflecting a drop in
exports from several suppliers including
Germany, Belgium and Spain.

Smelter outages in several parts of
Asia have contributed to the run up in pric-
ing, alongside demand side fundamentals.
The Vedanta/Sterlite Tuticorin smelter in
Tamil Nadu in India remains closed with
ongoing uncertainty surrounding the poten-
tial for a restart. Sulphuric acid capacity
at the copper facility is over 1 million
tonnes - largely for the domestic mar-
ket. Local buyers have found equilibrium
through increased imports and increased
sulphur burning. However, there has been
an impact on some end users — leading
to some reductions in downstream produc-
tion as acid prices have become an issue
for some consumers.

Contract negotiations in Chile for 2019
have been a major market focus through
October, with the spot price range up at
$122-130/t c.fr Mejillones in October.
Some contracts were heard settled by
mid-October but negotiations are expected
to continue through November due to the
gap in price ideas. Spot levels have been a
key negotiating point for suppliers as well
as expected tight supply through the first
half 2018. There has been some discus-
sion around the potential to change the

PRICE TRENDS

contract structure from an annual fixed
price to quarterly or on a six month basis.
However the annual pricing format remains
the preferred method for the time being.

Brazilian import demand has been below
2017 levels but above 2016 at 375,000
tonnes in the period to September — around
20% below the same period a year earlier.
Elemental sulphur imports continue to trend
above 2017 - indicating increased sulphur
burning in the country. Spain, Belgium and
Germany showed significant drops in acid
trade — with exports from these countries
dropping owing to tight supply. Buyers in
Brazil were on the sidelines at the end of
October, with most heard covered through
to end December. On the pricing front, spot
levels were assessed in the $110-117 /t c.fr
range at the end of October.

OCP’s sulphuric acid procurement strat-
egy remains a talking point in the market,
with shipments to Morocco continuing to
exceed 2017 levels. In January-August
2018 acid imports totalled 1.1 million
tonnes, around 23% higher than a year
earlier. While Spain is the leading supplier,
Turkey has seen significant gains through
the year and is the second largest supplier
— shipping just under 180,000 tonnes so
far. China is also now a major supplier
to North Africa — in 2017, just 21,000
tonnes were shipped to Morocco. In the
first eight months of the year the tally is
162,000 tonnes. The continued presence
of Morocco in the import market remains
a key factor for pricing and supports the
firmer outlook in the early part of 2019.

Price indications

Table 1: Recent sulphur prices, major markets

Cash equivalent May June July August September
Sulphur, bulk ($/t)

Adnoc monthly contract 125 136 139 140 152
China c.fr spot 152 157 162 175 190
Liquid sulphur ($/t)

Tampa f.0.b. contract 113 113 121 121 121
NW Europe c.fr 117 117 n.a. 126 126
Sulphuric acid ($/t)

US Gulf spot 100 100 110 110 110

Source: various
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Market outlook
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SULPHUR

® Resistance from key buyers in China

and India may underpin how long the
price correction continues and the
extent to which prices erode.
Morocco’s healthy demand for the pro-
cessed phosphates sector is key for
Middle Eastern trade, a market bull fac-
tor for the short term outlook.

The addition of new sulphur capacity in
China will be a significant market fac-
tor to monitor due to the influence of
China on global trade and pricing. As the
world’s leading importer of sulphur any
downward shifts in demand for imported
volumes would lead to a shift in trade
patterns and is a potential market bear
— assuming production rises as planned.
The IMO 2020 regulations continue to
impact refinery feedstock choices and
upgrades — in recent months increased
preference for sweeter crudes has led
to reduced sulphur availability. Some
producers are increasing sulphur recov-
ery meanwhile to meet low sulphur fuel
requirements.

www.sulphurmagazine.com

® Outlook: Sulphur prices are set to

soften following the recent price run.
Should buying interest wane further in
major markets, prices may see further
erosion. However, the tight supply situ-
ation due to outages, the preference
for sweeter crudes at refineries as well
as the approaching seasonal slowdown
at major supply sources over the win-
ter period will likely lead to the market
reaching a floor and potential recover-
ing. New supply sources from the Mid-
dle East and the FSU are market bears
for the period beyond 2019.

SULPHURIC ACID

® China continues to ramp up its domes-

tic production from smelters. Rising
output will likely signal a reduced need
for imports as well as the potential for
increased exports. Both of these factors
could lead to a softer market, particu-
larly in Asia but the impact of new sup-
ply is unlikely to erode pricing before the
first half of 2019 due to the tight global
balance. Logistics remain a challenge
for some smelter producers in China.

® Trade from South Korea is expected

to shift in 2019 with reduced volumes
planned to traditional market China.

® Glencore’'s PASAR Philippines smelter

may see some improvement in supply
in 2019 but continued planned mainte-
nances may still lead to reduced avail-
ability of tonnes below capacity rates.

@ European turnarounds for 2019 include

shutdowns at Aurubis’ plants in Ger-
many and Bulgaria which are estimated
to lead to a loss of 170,000 tonnes of
acid.

® Outlook: Prices are unlikely to trend

downwards in the short term due
to supply side disruptions expected
through the first half of 2019. In
Europe, supply has been tightening
on the back of domestic consumption
rates, maintenance turnarounds and
firm demand in key importing markets.
The uncertainty surrounding the Sterlite
Tuticorin smelter in India is also a sup-
portive factor as it is unclear if or when
the plant would be restarted. Demand
in Chile is set to remain firm in 2019 —
further buoying trade as the mark.

Sulphur 379 | November-December 2018

Huco DETERSEN

ENGINEERING IS OUR PASSION

Your partner when it comes to sulphuric acid.

What's in issue 379

The global market
for sulphur

Canada’s sulphur
industry

Sulphur storage
tank corrosion

SRU revamping

SULPHUR

NOVEMBER-DECEMBER 2019

Insight

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

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

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




Sulphur Industry News

UNITED ARAB EMIRATES

New sulphur pipeline “on track”

Adnoc Sour Gas, previously known as Al Hosn Gas, says that work on a new sulphur
pipeline for the Shah field remains on track. In a statement, the company said that
engineering, procurement, construction, and commissioning (EPCC) works on the new
pipeline — being carried out by German firm MMEC Mannesmann — will be completed
in 2019. The new pipeline will carry liquid sulphur from the main processing plant
11 km away to the sulphur forming facility, where the sulphur will be granulated,
stockpiled, and transported by rail to the export terminal at Adnoc’s Ruwais down-
stream hub. Adnoc Sour Gas, which accounts for 10% of gas production in the UAE,
is a 60:40 venture between Adnoc and Occidental Petroleum. The company, which
currently produces 1 billion scf/d of sales gas, roughly half of it at Shah, is aiming to
expand production at the Shah sour gas plant by 50%.

It will also continue the company’s expansion to become one of the world’s larg-
est producers of sulphur. Adnoc says that it currently produces 9-10,000 t/d (3-3.5
million t/a) of sulphur at Shah, which took Abu Dhabi’s sulphur production to 6 million

t/a when the facility opened in 2016.

New remelter installed at Shah

Adnoc Sour Gas says that it has also recently
successfully started up a sulphur re-melt unit
at its Shah sulphur granulation facility to max-
imise sulphur recovery that is otherwise lose
during transport operations. The company
says that up to two tonnes per day is lost
during the transport of granulated sulphur via
conveyors to stockpiles or trains. Previously,
due to sand and rock contaminants, the lost
sulphur had to be disposed of off-site. With
the commissioning of the re-melter Adnoc is
able to recycle the sulphur and add it back
into the daily production quota.

Omar Obaid Al Nasri, Adnoc Sour Gas
Acting CEO said: “Thinking differently to
create a solution which reduced our envi-
ronmental impact, creates substantial sav-
ings and revenue over the life of the project
and incorporates innovation, is at the heart
of everything we strive to do at Adnoc. It
underlines our commitment to making our
operations more efficient and performance
driven as we accelerate delivery of Adnoc’s
2030 growth strategy.”

SRU replacement project

China’s Wison Engineering Services has won
an $80 million engineering, procurement,
construction, and commissioning (EPCC)
contract for the Abu Dhabi Oil Refining
Company’s (Takreer) sulphur recovery unit
replacement project. Wison will also carry out
design, testing, and start-up work, the com-
pany said in a stock exchange filing. Takreer
is @ wholly owned subsidiary of the Abu Dhabi
National Oil Company (Adnoc). Wison says
that work will be completed by 2021.

www.sulphurmagazine.com

Commenting on the contract, Abdulla
Ateya Al Messabi, manager of Adnoc’s
refining and petrochemicals business unit,
said: “The contract has been awarded
after a rigorous and robust tendering
process. “Wison Energy Engineering was
selected for its track record in delivering
related projects. It will allow us to enhance
the value from our existing resources and
assets by increasing the efficiency of our
operations and reducing operational and
maintenance costs.”

Adnoc forms partnership with
Baker-Hughes

Adnoc has signed a strategic partnership
agreement with US oilfield services com-
pany Baker Hughes — part of the GE Group
— to support the growth and development of
Adnoc subsidiary Adnoc Drilling into an inte-
grated drilling and well construction provider.
Baker Hughes will provide ongoing tech-
nology, software, equipment and training
support. As part of the agreement, Baker-
Hughes will also take a 5% stake in Adnoc
Drilling. The transaction values Adnoc Drill-
ing at approximately $11 billion. This is the
first time that Adnoc has allowed an inter-
national strategic partner to acquire a direct
equity stake in one of its existing services
businesses. Adnoc Drilling is the largest
drilling company in the Middle East. The two
companies will set up an advisory board with
representation from both companies to over-
see the implementation and ongoing opera-
tions, and Baker Hughes will be represented
at board level on Adnoc Drilling. Adnoc is
aiming to increase its conventional drilling
activity by 40% by 2025 and substantially

ramp up the number of its unconventional
wells, in line with its 2030 growth strategy.
It also aims to reduce drilling time by 30% by
the end of 2019.

Concessions signed on ultra-sour

offshore fields

The Abu Dhabi National Oil Company (Adnoc)
has signed the first of a series of conces-
sion agreements with Italy’s multinational
oil and gas company, Eni, awarding it a 25%
stake in its major offshore ultra-sour gas
project. The Ghasha concession consists of
the Hail, Ghasha, Dalma and other offshore
fields. Eni will contribute 25% of the devel-
opment cost of the multi-billion US dollar
project. The concession, which has a term
of 40 years, was signed by Sultan Ahmed
Al Jaber, UAE Minister of State and Adnoc
Group CEO, and Claudio Descalzi, CEO of
Eni. Adnoc says that it is still in discussion
with further potential partners for the remain-
ing 15% of the available 40% stake in the
Ghasha concession, earmarked for foreign
oil and gas companies. The announcement
follows the Supreme Petroleum Council’s
approval of Adnoc’s new gas strategy, tar-
geted to maximise value from Abu Dhabi’s
available gas reserves, as the UAE moves
towards gas self-sufficiency and aims to
transition from a net importer of gas to a
net gas exporter.

The Hail, Ghasha and Dalma fields are
part of the Arab basin, which is estimated to
hold several trillion of standard cubic feet of
recoverable gas. The project is expected to
produce more than 1.5 bcf/d of gas when it
comes on stream around 2025, sufficient
to feed power plants providing electricity to
more than two million homes. It will also
produce over 120,000 bbl/d of oil and high
value condensate, and of course signifi-
cant volumes of sulphur. Adnoc says it will
draw on experienced gained with the Shah
onshore sour gas field, due to be expanded
in a few years’ time, as well as applying
state of the art ‘smart’ technologies and lev-
eraging digital innovations to ensure remote
access to all key activities across the pro-
ject’s natural and artificial islands, platforms
and wellhead towers, operated from a single
control centre in Al Manayif, reducing human
exposure to the operations.

Sultan Al Jaber said: “In combination
with Adnoc’s leading experience in ultra-
sour gas, Eni’s field development experi-
ence supports the accelerated delivery
of gas from the Hail, Ghasha and Dalma
fields. At the same time, it will enable the
further optimisation of costs and ensure
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Claudio Descalzi, CEO of Eni and Sultan Ahmed Al Jaber, Adnoc Group CEO, at the signing ceremony.

we extract the maximum value from our
gas resources, as we continue to partner
with those who share our values and con-
tribute to our growth strategy.”

BAHRAIN

Site preparation complete on Bapco
upgrade

The Bahrain-based engineering and infra-
structure services company Downtown Group
says that it has completed Package A (site
preparation work), of the Bapco Modernisa-
tion Programme. It forms part of a several
billion dollar engineering, procurement, con-
struction and commissioning (EPCC) contract
for the modernisation programme awarded
to a consortium led by TechnipFMC which
will take the Bharain Petroleum Company
(Bapco) refinery at Sitra from a capacity of
267,000 bbl/d to 360,000 bbl/d, as well as
improving energy efficiency and environmen-
tal performance and lead to greater value
being captured from the bottom of the bar-
rel. The modernisation programme includes a
residue hydrocracking unit, hydrocracker unit,
hydrodesulphurisation unit, crude distillation
unit, vacuum distillation unit, saturated gas
plant, hydrogen production unit and hydrogen
recovery unit, as well as improvements to the
sulphur recovery unit, tail gas treatment unit,
sour water stripper, amine recovery, acid gas
removal unit, sulphur forming plant and sul-
phur handling facilities.
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CHINA

Nantong port ends imports of
solid sulphur

CRU reports that the Chinese port of Nan-
tong on the Yangtse River has ended all
imports of solid sulphur from October
2018, and has begun the process of selling
off all remaining sulphur stocks, as part of
an environmental drive to limit pollution to
the residential population of Nantong. Bulk
crushed lump sulphur imports have been
restricted to all Yangtze river ports since Q2
2018 with the product now only accepted
in jumbo bags. The processing of molten
sulphur to solid at sites along the Yangtze
is also restricted. The move reportedly fol-
lows inspections carried out in 2016 by the
Ministry of Ecology & Environment which
identified that sulphur storage had caused
pollution when waste water was pumped
directly into the river. The port’s water dis-
charge is located only 1.8 km from Nantong
city’s main water intake.

More sulphur from refinery upgrade

PetroChina’s Daqging Petrochemical facil-
ity in northeastern Heilongjiang has begun
an upgrading project to provide feedstock
for its 1.2 million t/a ethylene plant, while
cutting gasoil output. The project includes
upgrades to the existing 3.5 million t/a
crude distillation unit, 1.2 million t/a
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hydrocracker and 1.2 million t/a gasoil
hydrogenation units, as well as construct-
ing new units for the production of 90,000
t/a of MTBE, a 220,000 t/a alkylation
unit, a 1.2 million t/a continuous reformer
unit, a 2 million t/a fluid catalytic crack-
ing unit, a 600,000 t/a gas fractionator, a
500,000 t/a gasoline desulfuriser and two
20,000 t/a sulphur recovery units.

MALAYSIA

Refinery to move to Euro-V diesel
hy 2020

ABB has won an order from Hyundai Engi-
neering to modify existing and install new
electrical systems and electrical network
monitoring and control system at Malay-
sia’s biggest crude oil refinery at Melaka,
in the southern region of the Malay Pen-
insula. Hyundai was appointed earlier this
year by the Malaysian Refining Company
as EPC contractor for the upgrade to exist-
ing oil refining facilities to meet a Euro-5
fuel sulphur standard of <10mg per kg
to improve air quality. The refinery has
been operating since 1994 and houses
two refinery trains with a total capacity of
270,000 barrels per day.

ARGENTINA

New hydrotreater for YPF

Argentine oil and gas company YPF SA has
contracted DuPont Clean Technologies to
license and provide basic engineering of a
new IsoThzs'rmfngE diesel hydrotreater. The
hydrotreater will be installed at the YPF Plaza
Huincul refinery in Neuquen Province, Patago-
nia. The refinery produces gasoline, diesel,
jet fuels and methanol. YPF is looking to
increase hydrocarbon production and com-
ply with new low sulphur fuel specifications
by 2022. IsoTherming® uses a novel liquid
phase reactor which DuPont says offers lower
capital and operating costs compared to con-
ventional hydroprocessing technologies.

UNITED KINGDOM
ExxonMobil to upgrade Fawley refinery

ExxonMobil says that it is planning to
upgrade its Fawley refinery. The invest-
ment — the company’s largest in the UK
in 30 years — will see a spend of $650
million. The refinery, at Southampton on
the UK’s south coast, is the largest in
the UK, and processes 270,000 bbl/d of
crude, 20% of the country’s refining capac-
ity. The upgrade includes oil processing
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units, allowing it to produce higher quality
diesel, and a new hydrotreater, supported
by a new hydrogen plant. The aim is to
allow the site to process a wider selection
of crudes, especially heavier, sourer bar-
rels, into ultra-low sulphur diesel, reducing
the UK’s need for diesel imports. A final
investment decision is expected in 2019
but work has already begun on clearing the
site for the planned expansion.

Simon Downing, Fawley Refinery man-
ager, said: “If this project is approved, it
would be a major investment in the site
amounting to hundreds of millions of
pounds, and a bold statement of confi-
dence in Fawley and its ability to produce
high quality fuels for the UK economy.”

CANADA

Full scale demonstration of new solvent

ExxonMobil Catalysts and BASF Corp are
conducting a full scale commercial demon-
stration of a new gas treating solvent at
Imperial Oil’s Sarnia refin Ontario. The
companies say that they jointly developed
the new amine-based solvent to meet more
stringent sulphur emission standards with
greater efficiency. The solvent improves
the selective removal of hydrogen sulphide
and minimises co-absorption of CO, from
gas streams. ExxonMobil and BASF claim
that the highly selective properties of the
solvent allow refiners and gas processors
to increase capacity and lower operating
costs in existing equipment. Pilot plant
testing has demonstrated superior perfor-
mance characteristics over conventional
methyldiethanolamine (MDEA) formulations
and even FLEXSORB SE/SE Plus solvents.

“The new solvent technology will provide
immediate benefits to ExxonMobil facili-
ties and to our gas treating customers,”
said Dan Moore, president of ExxonMobil
Catalysts and Licensing. “This commercial
demonstration is to tangibly show the new
level of performance.”

“Thoroughly tested at BASF's dedicated
pilot plant in Ludwigshafen, Germany, the
solvent showed improved H,S selectivity
and lower energy consumption than other

CORRECTION

selective solvents,” said Andreas Northe-
mann, vice president of gas treatment at
BASF.

THAILAND

Clean fuel project for Sriracha refinery

Thai Oil PLC, part of the Petroleum Authority
of Thailand (PTT), has awarded a $4 billion
contract to a consortium of Saipem, Petro-
fac, and Samsung for the company’s new
Clean Fuel Project at its 275,000 bbl/d
refinery at Sriracha. The contract covers
engineering, procurement, construction and
start-up for new units and the upgrading of
existing units. Refinery capacity will increase
to 400,000 bbl/d with the addition of a new
220,000 bbl/d crude distillation unit and
the retirement of two older, smaller CDUs.
New refinery components include a vacuum
gas oil hydrocracker, a residue hydrocracker,
a hydrogen plant, a naphtha hydrotreater, a
diesel hydrodesulphurisation unit, and a
new sulphur recovery unit. It will also mean
that the refinery is no longer completely
dependent on light crude, but will be able to
handle up to 50% heavy, sour crudes once
the project is complete.

NETHERLANDS
Shipping fuel upgrade put on hold

Global energy trader Gunvor Group says
that it has put on hold plans to upgrade its
Rotterdam refinery to meet new MARPOL
rules on shipping fuel quality. The Inter-
national Maritime Organisation (IMO) will
ban ships using fuel with a sulphur content
higher than 0.5% from 1st January 2020
unless a vessel has scrubbers installed to
clean up its sulphur emissions. In a press
statement Gunvor said that its plans to
install a delayed coker to the 88,000 bbl/d
refinery to be able to supply the new mar-
ket for low sulphur marine fuels that will be
created have been deferred because: “the
price environment and other relevant eco-
nomics have changed considerably since
Gunvor first began exploring the concept a
year ago.” Gunvor bought the refinery from
Kuwait Petroleum International in 2016.

Last year, it sold its stake in crude oil stor-
age at the nearby Maasvlakte Olie Termi-
nal to Saudi Aramco Overseas Co.

UNITED STATES
Start-up for hydroprocessor

DuPont says it has successfully started
up its first IsoTherming® hydroprocessing
application to treat diesel from a transmix
processing facility. Transmix is a mixture
of refined products that forms when trans-
ported in pipelines, typically a combination
of gasoline, diesel and/or jet fuel. The
hydrotreater, at the Gladieux processing
facility in Huntington, Indiana, has suc-
cessfully completed its performance test,
certifying that it is exceeding performance
guarantees and producing 5,000 bbl/d of
ultra-low sulphur diesel (ULSD) containing
<10 ppmw sulphur. Gladieux said that cap-
ital cost advantages, as well as compara-
tively lower utility consumption, were key
drivers for its selection of the technology
for this project, which has the global IMO
marine fuel sulphur cap in mind.

ECUADOR

Tender for new SRU as part of
refinery upgrade

Petroecuador will issue a tender next year
for the construction and operation of two
new processing units at its state-run Esmer-
aldas refinery, the company says, including
a sulphur recovery unit. However, the work
will have to wait until maintenance work at
the refinery has been completed. The com-
pany completed a $2.2 billion overhaul of
the 110,000 bbl/d facility in 2017 as part
of a bid to reduce the country’s need for
imported fuel, but since then has suffered
operational issues. A 60-day shutdown is
planned for March 2019 during which time
repair and maintenance work will be con-
ducted on the fluid catalytic cracker and
hydrodesulfurisation unit. Once this is com-
plete, Petroecuador says that it will award
two 20-year contracts to construct new
sulphur and fuel processing units under a
build-operate-transfer model.

Further to the news item which appeared in our July/August issue (New acid plant 50% complete, Sulphur 377, page 15), we would
like to clarify that the Teck Trail Operations’ No. 2 sulphuric acid plant project that is currently under construction is not designed by
Amec Foster Wheeler (now owned by Wood Group). Chemetics received the contract from Teck Metals Ltd. to provide complete design
of the sulphuric acid plant, plus supply of all equipment and majority of materials, including Jacobs’ proprietary Chemetics equipment
throughout. AmecFW (Wood) is providing detailed design and construction services on the project, and Chemetics are working closely
with Teck and AmecFW on the wraparound scope in support of the sulphuric acid plant project.
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IPCO is a new name in Industrial Process solutions but a
business partner with whom many in the sulphur industry

will already be familiar.

Previously operating as Sandvik Process Systems, we are
now an independent company within the Wallenberg group,
a business with approx. 600 000 employees and in excess
of €140 billion in total sales of holdings.

We continue to develop customized solutions for the sulphur
industry, with the same people, skills and process systems —
including our world-renowned Rotoform® pastillation process

— but under a new name and brand.

Read more at ipco.com
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Tsingshan to invest in HPAL nickel production

Chinese battery firm and Contemporary Amperex Technology Ltd
and battery recycler and materials supplier GEM Co Ltd will join a
consortium including Chinese metals giant Tsingshan Holding Group
to build a 50,000 t/a high pressure acid leach (HPAL) nickel plant
at Weda Bay in Indonesia, the companies have announced. Other
companies said to be involved include Japan’s Hanwa and the Indo-
nesia PT Bintangdelapan Group. The plant, priced at $700 million
by the partners, will produce high purity nickel for an expected surge
in demand for the metal to produce batteries for the electric vehicle
sector. The project will also produce 4,000 t/a of cobalt.

There has been some scepticism around the announcement —
CRU has pointed out that $700 million represents only $14,000
per tonne of installed nickel capacity, less than a quarter of the
cost of previous HPAL projects, which have suffered from techni-

Lawsuit over sulphuric acid spills

The Insurance Corp. of British Columbia
(ICBC) is suing Teck Metals, the British
Columbia provincial government and a
variety of other defendants following a
series of sulphuric acid spills on public
roads led to 3,900 claims to ICBC for
damage to vehicles. The notice of civil
claim was filed in the British Columbian
Supreme Court and names Teck Metals
Ltd., Teck Resources Ltd., International
Raw Materials Ltd., Westcan Bulk Trans-
port Ltd., the City of Trail, and even the
Queen via the British Columbia Minister of
Transportation and Infrastructure, Minister
of Environment and Climate Change Strat-
egy, as well as the drivers of the tanker
trucks as defendants.

The lawsuit alleges that Teck manu-
factures and stores “large volumes” of
sulphuric acid at its facility near the city
of Trail, which is bought by International
Raw Materials and transported in tank-
ers by Westcan Bulk Transport, and that
between April and September 2018, there
were four separate spill incidents. It fur-
ther claims that the highway and adjoin-
ing roadways were not closed promptly, or
at all, while the spills caused the highway
to be “unsafe and unsuitable for public
use,” and that vehicles that drove through
the spills suffered “serious and extensive
damage.”

In response, Teck has said that clean-
up of the spills was done in accordance
with Transportation of Dangerous Goods
standards, including: using lime to neu-
tralise visible acid, which was then col-
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lected and taken to Teck for disposal. The
roadway was also flushed with thousands
of litres of water and pH tests to confirm
the acid had been neutralised were con-
ducted. The company further argues that
in areas where there was any potential
for acid to enter drains prior to clean-up
commencing, seal mats were used to
cover the drains and later removed prior
to street flushing.

Teck operates 460,000 t/a of metal-
lurgical acid capacity at the site in Trail,
British Columbia.

Ma’aden awards ammonia contract
for Phosphate 3 complex

The Saudi Arabian Mining Company
(Ma’aden) has awarded South Korea's
Daelim a $892 million engineering, pro-
curement and construction (EPC) contract
to build the first plant in the company’s
third large-scale phosphate complex (Phos-
phate 3). The contract is for a 1.1 million
t/a ammonia plant which will join the oth-
ers at the coastal Ras al Khair processing
facility where the company produces diam-
monium phosphate (DAP). The new ammo-
nia plant is due to be completed at the
end of 2021. The phosphate side of the
mega-project is likely to begin operations
in 2023 according to Ma’aden.

The Phosphate 3 expansion will ulti-
mately take Ma’aden’s processed phos-
phate capacity from 6 million t/a to 9
million t/a, making the company the
world’s third largest phosphate producer
and second largest exporter after Moroc-
co’s OCP. The company currently mines

cal issues and cost overruns. Nevertheless, Tisngshan has a
history of disruption in the nickel industry, with its adoption of
low cost nickel pig iron (NPI) production to feed stainless steel
manufacture, leading to an 80% slump in nickel prices between
2007 and 2008. The general feeling in the industry seems to be:
if anyone can do it, Tsingshan can.

The company has also set a hugely ambitious timescale for
the project, aiming to have it up and running in just a year — previ-
ous HPAL projects have taken 5-10 years to come to fruition. It
is one part of a potential renaissance in HPAL nickel production,
which had been assumed to be too costly to cope with current
nickel prices, with Japan’s Sumitomo also looking towards new
HPAL production in Indonesia — the company already operates
HPAL capacity in the Philippines.

and beneficiates almost 12 million t/a
of phosphate rock via its subsidiary the
Ma’aden Phosphate Company (MPC) at
Al Jalamid in northern Saudi Arabia. In a
recent press statement, chief executive
officer Darren Davis said that the company
is also “actively looking” for overseas
investments.

Another increase in catalyst prices

DuPont Clean Technologies and Haldor
Topsoe have both announced further
increases in sulphuric acid catalyst prices.
DuPont said that global prices for its MECS
sulphuric acid catalysts would increase by
$0.40/litre across the board, effective
immediately, while Haldor Topsoe said
that it would increase the price of the com-
pany’s VK sulfuric acid catalysts by €0.3
per litre.

OCP huys into Fertinagro

Morocco’s OCP Group has taken a 20%
stake in Spanish plant nutrition company
Fertinagro Biotech SL, for an undisclosed
sum. As part of the transaction, Fertinagro
and OCP have signed an intellectual prop-
erty and know-how license agreement as
well as a co-development agreement. OCP
says that it is aiming to “boost innovation
and offer customised fertility solutions to
meet farmers’ specific needs around the
world” as part of a strategy focusing on
innovation and product customisation.
“The strategic partnership we con-
cluded with Fertinagro Biotech is a new

Sulphur 379 | November-December 2018

step towards achieving our global growth
strategy focusing on creating innova-
tive, customised plant nutrition solutions
adapted to crops and soils, to address
the specific needs of farmers around
the world. Furthermore, this alliance is
intended to deliver more opportunities
ahead as we grow together leveraging on
both companies’ complementary strength
and capabilities,” said chairman and chief
executive officer of OCP Group, Mostafa
Terrab.

Fertinagro has a total capacity of 2
million t/a at 22 manufacturing sites and
logistical centres in Spain and France and
sells into 60 countries worldwide.

More acid rail wagons for UMMC

The Ural Mining Metallurgical Co (UMMC)
has awarded United Wagon Co’s (UWC)
TikhvinChemMash plant a contract to sup-
ply a total of 73 sulphuric acid tank wagons
by the end of January 2019. Seventeen of
the rail tank wagons will be destined for
UMMC’s Sredneuralsk copper smelter, a
further 30 will go to the Mednogorsk Cop-
per & Sulphur Plant, and the Chelyabinsk
zinc plant will take 26, taking the total
number of acid wagons in the UMMC fleet
to more than 100.

The Type 15-9545 tank wagons,
designed by UWC’s All-Union Research &
Development Centre for Transportation
Technology have 25 tonne axleload bogies
and offer a capacity of 44 m3 or 77 tonnes,
compared to 39 m3 and up to 69 tonnes
for older equivalents. UWC says that the
tank shape facilitates full drainage, and
the gaskets are made from high molecular
weight polyethylene which is more resist-
ant to aggressive acids than the wood
used on older vehicles. The hatches are
fitted with fluoroplastic sealant, and are
equipped with two nozzles for loading sul-
phuric acid and for the removal of sulphur
dioxide gas via a flexible metal sleeve at
depot degassing installations. The wagons
are designed for a life of 18 years with
maintenance intervals of 1,000,000 km
or eight years.

First phosphate project to be
operational soon

Speaking to local media, Sherif El-Gabaly,
chair of the Chamber of Chemical Indus-
tries at the Federation of Egyptian Indus-
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tries (FEI), said that the first of the
country’s two new major phosphate pro-
jects should be up and running in the next
few months. The Ain Sokhna Phosphate
Fertiliser Complex is under construction
for the ElI Nasr Company for Intermedi-
ate Chemicals. It comprises two sulphu-
ric acid units with a production capacity
of 570,000 t/a each (1.25 million t/a
total); two merchant grade phosphoric
acid production units each with a capac-
ity of 180,000 t/a; two 100,000 t/a puri-
fied phosphoric acid plants; 225,000 t/a
of triple superphosphate production, and
180,000 t/a of mono- and di-ammonium
phosphate capacity.

Meanwhile, work is continuing on the
$800 million Waphco project at Abu Tar-
tour on the Red Sea coast. Phosphate
Misr, which operates the Abu Tartour phos-
phate mine, is in a joint development with
the Abu Qir Fertilisers Company to build
new phosphoric acid capacity, along with
Al Ahly Capital Holding Company, state
energy firm ENPPI, Petrojet and East Gas.
The first phase of the project will include
250,000 t/a of wet process merchant
grade phosphoric acid production and
750,000 t/a of sulphuric acid capacity.
The second phase will include a duplicate
of these plants plus a 330,000 t/a ammo-
nia plant, and 525,000 t/a of single and
triple superphosphate and complex phos-
phate fertilizer capacity. Fluor was awarded
the FEED contract for the first phase in
March this year.

OCP uses Sulfacid process to
reduce emissions

OCP says that it has begun implementa-
tion of the Sulfacid process in two sul-
phuric acid plants at its huge Jorf Lasfar
phosphate complex at a cost of $60 mil-
lion. A similar Sulfacid upgrade is also
under construction at the company’s Safi
site. The process reduces process sulphur
dioxide emissions from the contact unit by
98% from roughly 600 ppm to less than
15ppm by incorporating a supplementary
gas scrubbing system. The raw gas to be
treated flows through an activated carbon
catalyst fixed bed inside the reactor. The
S0, is converted to sulfuric acid by wet
catalysis in the presence of oxygen and
water, and the recovered acid is fed back
into the process. The process has been
widely used since the 1960s in metallur-
gical and chemical processes, but OCP
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claims that this is a first for sulphur-burn-
ing acid plants.

Chuquicamata smelter down for
emissions upgrade

Codelco, the world’s largest copper pro-
ducer, says that operations at two of its
four smelters will be suspended for sev-
eral weeks as it performs work to comply
with tighter emissions legislation which
will come into force in mid-December.
Smelters at the Chuquicamata and Sal-
vador mines will be halted for 75 days
and 45 days, respectively, from Decem-
ber 13 when the new standards become
enforceable. The smelters will take their
annual maintenance shutdowns at this
time as well, according to Codelco, which
has invested $2.1 billion to adapt to new
standards that require smelters to cap-
ture 95% of emissions. The upgrade at
Chuquicamata includes two new sulphu-
ric acid plants, a drying system and gas
treatment system, which are due to be
operational by the end of February, when
capacity will increase to 2,400 t/d of
copper. The two acid plants are designed
by MECS and built by SNC Lavalin and
each has a capacity of 2,050 t/d of acid
(1.35 million t/a total). These new plants
will replace those currently in operation
at the facility, which have a capacity of
600,000 t/a of acid.

Chambishi smelter rail connection
completed

At a commissioning ceremony, Zambia’s
Transport and Communications minis-
ter Brian Mushimba officially opened the
Zambia Railway (ZRL) spur connecting
the Chambishi copper smelter to the ZRL
main line. The rail connection project has
been a joint investment between ZRL and
the Chambishi Copper Company and will
take most of the output of the plant, both
copper, copper concentrate and sulphuric
acid, reducing congestion on the roads and
the potential for accident. However, ZRL
is reportedly still short of rolling stock as
part of the government’s planned upgrade
to its capacity; the SI-7 improvement plan,
which requires 30% of heavy freight traffic
to be moved by rail instead of road, still
requires the company to purchase another
34 locomotives and 1,800 wagons to meet
its target.
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People

At Cefic’s annual General Assembly, Daniele
Ferrari, CEO of Versalis, was elected the new
president of Cefic, effective immediately. He
succeeds Hariolf Kottmann, chairman of the
board of Clariant, who had held the post since
October 2016. As well as being CEO of Ver-
salis, Ferrari is chairman of Matrica, a joint
venture focusing on renewable chemistry. A
thirty-year career in the chemical industry has
seen him take on managerial assignments
in Italy, the UK, Belgium and the US, working
for ICI and Huntsman. Since June 2017 he
has also been President of PlasticsEurope, a
pan-European association representing plas-
tics manufacturers. He will combine the role
of President of Cefic and PlasticsEurope for a
month before handing over to his successor
in PlasticsEurope (yet to be appointed). He
is also vice-president for Europe of the Ital-
ian Chemical Association (Federchimica) and
serves as a non-executive director of Venator
Materials and Huntsman Corporation.
Marco Mensink, Cefic’s Director Gen-
eral said: “I am pleased to welcome
Daniele as our new President. With the
challenges of Brexit, upcoming EU elec-
tions and transition to a more low-carbon
economy, the industry needs a strong and
capable leader like Daniele. At the same
time we thank Hariolf Kottmann for his
outstanding leadership over the past two
years. Under his presidency we restruc-
tured Cefic, signed a Memorandum of
Understanding with the European Chemi-
cals Agency (ECHA) and secured China’s
membership in the International Council of

Lisa Davies

Chemical Associations (ICCA).”

Daniele Ferrari, Cefic's new President
said: “the EU chemical industry is already
playing a key role in addressing the world’s
biggest challenges by developing tech-
nologies to mitigate climate change, use
resources more efficiently and facilitate recy-
cling. My ambition is to promote a European
environment in which the chemical industry
can grow and support the transition to a
sustainable society, towards the circular eco-
nomic model. At the same time, we will con-
tinue to help the European chemical industry
to attract investments and thrive at a global
level. Chemistry will help us move forward
towards a stronger European economy.”

Lisa Davies, project engineering man-
ager at Fluor, was named a Global Energy
Awards Rising Star finalist by S&P Global
Platts. Winners will be announced at the
S&P Global Platts Global Energy Awards

Calendar 2018/19

NOVEMBER

European Refining Technology Conference,
CANNES, France

Contact: Sofia Barros,

Senior Conference Producer & Project
Manager, World Refining Association

Tel: +44 20 7384 7944

Email: sofia.barros@wraconferences.com

FEBRUARY 2019

SulGas Gas Treating & Sulphur Recovery
Conference, MUMBAI, India

Contact: Conference Communications Office,
c/o Three Ten Initiative Technologies LLP,
12-1-16 Waltair Main Road,
Visakhapatnam, Andhra Pradesh, India.
Web: www.sulgasconference.com

www.sulphurmagazine.com

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

Email: tsutteer@ou.edu

MARCH

Sulphur and Sulphuric Acid Conference,
SWAKPOMUND, Namibia

Contact: Camielah Jardine,

Head of Conference, South African Institute
of Mining and Metallurgy

Tel: +27 (011) 834-1273/7

Fax: +27 (011) 833-8156

Email: camielah@saimm.co.za

AFPM Annual Meeting,
SAN ANTONIO, Texas, USA

banquet on December 6th, 2018, in New
York. Davies represents Fluor's Power busi-
ness line, with a focus on power plant waste
processing and storage. She is currently
serving as the project engineering manager
for Fluor supporting Ontario Power Genera-
tion’s nuclear waste management facilities.
The Rising Star award recognizes leaders
who have made remarkable strides in their
current role, impacting their industry.

“l am proud to say that this is the sec-
ond year in a row that Fluor has had a final-
ist for the esteemed Rising Star award,”
said Simon Nottingham, president of
Fluor's Power business. “Lisa is a hands-
on leader who is ardent and steadfast in
her pursuit to create an enduring positive
impact in the nuclear power industry. We
look forward to supporting her in New York
when the winners are announced.”

At the 2018 Hydrocarbon Processing
awards in Houston, Texas, DuPont Clean
Technologies won “Best Refining Technol-
ogy” for its ConvEx™ HF Alkylation Con-
version Technology. Accepting the award
for DuPont was Shane Presley, technical
service and development manager. Shane
and Jason Nunez, senior technical service
engineer, were instrumental in developing
the technology.

Eli Ben-Shoshan, global business leader,
DuPont Clean Technologies said, “While
we’'re thrilled to win this prestigious award,
we’re even more excited to bring this cost-
effective HF alkylation conversion and expan-
sion technology to the market.”

Contact: American Fuel and Petrochemical
Manufacturers (AFPM)

1667 K Street, NW, Suite 700,
Washington, DC 20006, USA.

Tel: +1 202 457 0480

Email: meetings@afpm.org

Web: www.afpm.org

Phosphates 2019 Conference,
ORLANDO, Florida, USA

Contact: CRU Events

Tel: +44 20 7903 2167

Email: conferences@crugroup.com

Sulfuric Acid Round Table,

ORLANDO, Florida, USA

Contact: Kathy Hayward, Sulfuric Acid Today
Email: kathy@h2so4today

Web: www.acidroundtable.com
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Oil sands mirzifvg at
Fort Hills, Alberta.

Although Canada is no longer
the largest sulphur exporter in
the world, it is still among the
largest. But declining recovery
from sour gas has not been
matched by increases from
sour gas processing, while
Canadian producers face

stiff competition from Middle
Eastern sulphur producers
like Adnoc.

www.sulphurmagazine.com

anada was the largest sulphur

exporter in the world from the

early 1970s until just a couple of
years ago. During its heyday Canadian
exports represented 40% of all traded
sulphur, and the Canadian sulphur indus-
try came to define the world of sulphur,
from its sour gas operations, recovery
and forming technologies to the SUDIC
standards which still predominate and
the research effort provided by Alberta
Sulphur Research Ltd. But when the Shah
project came on-stream in Abu Dhabi in
2015, it took the UAE’s sulphur produc-
tion capacity to almost 6 million t/a, and
in 2016 Canada finally lost its place as
the world’s largest exporter.

Exports from the Middle East have
been steadily rising from countries such
as Qatar and Iran, and from Kazakhstan
in central Asia, while Canadian sulphur
output has fallen, at the same time that
US demand for Canadian sulphur has
also fallen as the phosphate industry
there contracts, while the start-up of
Mosaic’s re-melter in Florida has also

opened up other options for the US pot-
ash industry to import dry bulk sulphur
from the Middle East or elsewhere. With
the sulphur producing centres of northern
Alberta a long way from the export port of
Vancouver, and hence burdened by rela-
tively high logistics costs, can Canada
keep its place among the world’s major
sulphur traders?

Sulphur output

In terms of elemental sulphur, there are
broadly three sources of elemental sul-
phur in Canada. Still the largest is the
legacy of sour gas processing in Alberta
and British Columbia, although produc-
tion continues to slowly decline. Next
comes processing and upgrading of oil
sands bitumen, again mostly based in
Alberta. Finally there is some conven-
tional oil refining, mainly in the east of
the country, which generates sulphur. If
one looks at sulphur in all forms, sulphu-
ric acid produced from metal smelting
could also be added to the total.
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Sour gas

Almost all of Canada’s natural gas pro-
duction comes from the Western Cana-
dian Sedimentary Basin (WCSB), which
extends from Saskatchewan across north-
ern Alberta and British Columbia and up
into the Northwest Territories. The first
commercial gas field began operations in
Alberta in 1901, but the highly sour nature
of many of the fields limited exploitation
at first until a process for scrubbing H2S
from the gas was developed in the 1920s.
At Turner Valley the hydrogen sulphide was
absorbed using soda ash and then flared,
allowing commercial gas production, and
western Canada came to become one of
the pioneers of sour gas extraction and
processing.

The first sulphur production came from
Shell’s Jumping Pound field, discovered
in 1944, with sulphur production begin-
ning in 1951. As more sulphuric acid was
required for metal processing and other
industries, so there was an incentive to
recover more and more sulphur. Canada’s
sulphur industry grew to become one of
the world’s largest sources of sulphur, pro-
ducing 7 million t/a of elemental sulphur
throughout the 1970s. By now sulphur
was a major export commodity, taken by
rail to the coast at Vancouver, and Canada
came to represent 40% of the global sul-
phur market. Moves to end flaring of sour

Fig. 1: Sulphur in western Canada

gas boosted sulphur recovery in spite of
falling output from maturing gas fields in
the 1990s, and in its peak year of 2004,
Canada exported over 8 million tonnes
of sulphur. However, gas production in
Alberta peaked in 2001, and during the
21st century Canada’s sour gas produc-
tion began to decline as fields mature and
new fields are not tapped. The reason for
this has been the rapid expansion of shale
gas production south of the border in the
USA, where gas prices that used to be
over $10.00/MMBtu have now dropped to
below $3.00/MMBtu, undercutting Cana-
dian sour gas production.

Written down costs at existing plants
mean that there is still considerable sour
gas production in western Canada, but vol-
umes continue to fall. Sour gas currently
makes up about one-third of the gas pro-
duced in Alberta, which accounts for nearly
85% of Canada’s sour gas production, the
remainder coming from British Columbia.
Figures from the Alberta Energy Regulator
(AER) show that during 2017, the largest
sulphur producing sites were: Shell, at
Caroline, Waterton and Jumping Pound
(364,000 tonnes, 301,000 tonnes and
145,000 tonnes respectively), Husky at
Strachan (128,000 tonnes), AEC at Sad-
dle Hills (130,000 tonnes), Samcams
at Kaybob South (115,000 tonnes) and
Kayera at Strachan (96,000 tonnes) —
these seven installations between them

CANADA

accounted for 1.3 million tonnes of sulphur
or around three quarters of Alberta’s sour
gas production (see Figure 1).

Figure 2 shows the decline in Alberta
sour gas production over the past decade
and a half, from nearly 6 million t/a at the
turn of the millennium to less than 2 mil-
lion t/a today. While there has been some
balancing rise in sulphur output from oil
sands processing, it has not been enough
to offset the decline in sour gas produc-
tion, and as a result overall Canadian sul-
phur production has fallen from about 9
million t/a in 2000 to less than 5 million
t/ain 2017.

Conventional refining

Canada is the world’s sixth largest oil
producer, at 4.8 million barrels per day in
2017, representing 5.2 % of global oil pro-
duction, and its reserves, if the oil sands
patch is included, are the third largest in
the world at 170 billion barrels, account-
ing for 10% of the world’s oil reserves.
However, Canada’s refining capacity is rel-
atively small; there are 16 refineries opera-
tional in Canada, with a total capacity of
1.9 million barrels per day. This is because
more than half of Canada’s oil production
is exported, mostly to the US.

Refinery capacity is concentrated in
the east of the country, especially Ontario,
where there is a cluster near the US border,

5\ BRITISH COLUMBIA

ﬁrince Rupert

Prince George
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Fig. 2: Alberta sulphur production, million t/a

sulphur produced, million t/a

Source: Alberta Energy Regulator

Quebec and the Atlantic coast (Labrador,
Newfoundland, New Brunswick). These prov-
inces between them operate 1.17 million
bbl/d of capacity, or about two thirds of the
total, 390 million bbl/d of this in Ontario.
There are some small refineries in Saskatch-
ewan and British Columbia, and most of the
refinery capacity in Alberta is geared at pro-
cessing oil sands crude. Canadian refinery
capacity had languished for some years, with
the shutdowns of some smaller, less profita-
ble units. However, late in 2017 the 80,000
bbl/d Sturgeon Refinery began operations
northeast of Edmonton, the first new Cana-
dian refinery to be built in 30 years. Like
Alberta’s other refineries, Sturgeon mostly
processes diluted bitumen from oil sands
processing.

Outside of the oil sands patch, ‘con-
ventional’ oil refining in Canada produces
about 600,000 t/a of sulphur, most of it
in Ontario and Quebec.

0il sands processing

Few refineries can process bitumen, so in
order to reach a wider market the recov-
ered bitumen must be upgraded to pro-
duce usable lighter fractions. Steam (in
the case of in situ extraction) or hot water
(for mined oil sands) are used to separate
the bitumen from the sand. The bitumen
is then heated and sent to drums where
excess carbon (in the form of petroleum
coke) is removed, and the superheated
hydrocarbon vapours from the coke drums
are sent to fractionators where the vapour
condenses into naphtha, kerosene and
gas oil. The end product is synthetic crude
oil (‘syncrude’), which can be shipped to

www.sulphurmagazine.com

O total

sour gas

O oil sands

refineries across North America. Currently
around 40% of mined oil sands bitumen
is upgraded, and Alberta has 1.2 million
bbl/d of upgrading capacity. However, the
bitumen can also be diluted with lighter
fractions such as naphtha to produce a ‘dil-
bit’ (dilute bitumen) or even with syncrude
to create a ‘synbit’. These are light enough
to be pumped, and so can be exported by
pipeline or rail instead — around 60% of
the oil sands production is exported in this
way, much of it to be processed in the US.

Canadian oil production in 2017 was
put by the National Energy Board as 39%
bitumen, 28% ‘synthetic crude’ made by
processing oil sands bitumen, 22% light
and medium crudes, and 11% heavy
crudes. However, inputs to Canadian
refineries was only 6% bitumen and 29%
synthetic crudes, with light and medium
oil making up 54% and heavy crude 11%.
This is because Canada exports most of
its bitumen and a significant proportion of
its synthetic crude.

Oil sands typically contain about 4-5%
sulphur by weight, and therefore upgrading
or refining it recovers significant tonnages
of sulphur. As Figure 2 shows, Alberta oil
sands upgrading capacity has been slowly
rising, generating 1 million t/a of sulphur
in 2002 and around 2 million t/a at pre-
sent. However, upgrading capacity has
been expensive and hence the preference
has been to export the dilbit/synbit where
possible. But as Canadian oil production
swings ever more towards oil sands-based
production, so exporting has become com-
plicated by lack of pipeline infrastructure to
export it. This in turn has led to a number
of pipeline proposals to take syncrude and

dilbit either south to the US, east to the
refineries of eastern Canada, or west to
the Pacific for onward export to China. The
most infamous of these is TransCanada’s
Keystone XL link, which would take bitumen
from northern Alberta, across North Amer-
ica, to be processed on the US Gulf Coast.
Environmental opposition in the US meant
that the section just south of the Canadian
border ran into considerable legal difficul-
ties and became a major headache for the
Obama administration, and for a while it
seemed that Keystone XL was dead. How-
ever, president Trump re-authorised Key-
stone XL in March 2017 and the pipeline
was supposedly back on. But just as this
issue was coming to print, a federal judge
blocked the pipeline again, and the wran-
gling it seems still has some way to run.

In the absence of Keystone, cross-border
rail traffic carrying syncrude has increased,
and other pipeline projects have come to
fore. Another contentious one has been the
Northern Gateway link to Kitimat on the west
coast (see Figure 1), which had the backing
of aboriginal communities who would have
benefited from the compensation payments
to be paid for crossing their land, but which
was blocked by the Canadian government
in 2017 on environmental grounds. Kinder
Morgan has instead proposed a more south-
erly route from Edmonton to the coast at
Burnaby near Vancouver, the Trans-Moun-
tain Pipeline, following an existing pipeline
and building a new line to triple its capacity
to 890,000 bbl/d. However, with resistance
from the British Columbian government,
Trans Canada looked close to walking away
from the project in early 2018, and so in
March 2018 the Canadian government paid
C$4.5 billion to buy the Trans-Mountain pro-
ject from Kinder Morgan, indicating that they
will develop it as a Crown corporation. With
a federal court rescinding the pipeline’s per-
mit in August 2018, this project too looks to
be likely to spend a long time in legal limbo.

New oil sands projects

In the meantime, the prospects for oil sands
development were thought to have been
dealt a deadly blow by the fall in the price
of oil. Falling share prices and valuations
for oil sands projects prompted a number of
major companies to scale back their involve-
ment in oil sands development or exit the
field completely, including Total, Shell, Mara-
thon, Statoil and ConocoPhillips. Neverthe-
less, established companies like Syncrude,
Suncor, Imperial Oil, Canadian Natural
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Resources Ltd, Husky and Devon Energy
have all elected to stay the course, and new
money has flowed in from Asia, especially
China, including Sinopec and CNOOC, and
Thailand’s PTT Exploration & Production.

One cause for optimism has been the
reduction in production costs achieved by
producers, especially from the new wave of
‘in situ’ production which has represented
80% of new production since 2007. While
mined projects have a capex per producing
barrel of up to $90,000 and a breakeven
price of around $90-95/bbl, in situ pro-
jects have achieved costs per installed bar-
rel of as low as $32,000 and breakeven
costs of $68-80/bbl. With oil prices below
$60/bbl for the past few years, this still
made oil sands look like a poor bet, but
OPEC’s move to cut supply in late 2017
has seen prices around $70/bbl for most
of 2018, and some oil sands projects have
the expectation of prices rising further.

Labour costs have also been an issue,
with wage growth in Alberta’s oil indus-
try hitting record levels. Suncor has even
begun experimenting with driverless trucks
to try and bring down costs, phasing them
in over the next six years, with the poten-
tial loss of 400 jobs. While the number of
new oil sands projects has dried up, there
are still expansions being developed. Last
year saw the Phase 3 expansion of Cana-
dian Natural Resources Limited’s Horizon
oil sands facility, and this year Suncor has
been expanding its Fort Hills operation, in
conjunction with joint venture partners Teck
Resources and Total, raising production
from 150,000 bbl/d to 195,000 bbl/d by
the end of the year, and the company says
it will make an investment decision on fur-
ther expansion in late 2019 or early 2020.

Overall, the Canadian National Energy
Board is currently still forecasting that oil
sands production will rise from just under 3
million bbl/d this year to 4.2 million bbl/d
in 2030, although this would probably be
dependent on additional pipeline export
capacity. The question then becomes
whether the sulphur encapsulated in that
bitumen is recovered in Canada, in the US,
or possibly even in China.

Sulphur production and export

Overall, Canadian sulphur production
was about 4.9 million t/a in 2017, with
about 1.7 million t/a coming from sour
gas processing in Alberta and 0.2 million
t/a from sour gas processing in British
Columbia. Another 2.1 million t/a came
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from oil sands upgrading, and 0.6 million
t/a from refining (Figure 3). Overall about
three quarters of Canadian sulphur produc-
tion now comes from Alberta. Output from
oil sands was slightly up on 2016, as the
Fort MacMurray region recovered from the
devastating wildfires that had forced some
production to shut down in 2016. This
year has seen outages at Syncrude, but
this has been balanced by new production
from the Horizon project.

Canadian sulphur consumption, mean-
while, runs at about 0.8 million t/a, lead-
ing to a surplus of just over 4.1 million t/a,
most of which is exported. In 2017, around
1.4 million t/a was exported south to the
US, mainly as molten sulphur, while 2.7 mil-
lion t/a was exported via Vancouver port,
mainly as solid formed sulphur. Exports to
the US for 2018 have actually been higher,
running at 1.23 million tonnes to the end
of August, about 350,000 tonnes up on
the comparable figure for 2017.

The logistics of export from Canada
can be complicated. The US market takes
mainly molten sulphur for phosphate pro-
duction, while overseas markets are gen-
erally based on dry bulk sulphur. As the
US phosphate industry has shrunk over
the past decade, so demand for Canadian
sulphur has fallen. One of the issues is
the long distances that sulphur must travel
from Alberta to the US phosphate belt,
most of it in Florida. This can mean that

Canadian sulphur production,
2017

Refining - oil sands
Sour gas - Alberta
Refining - conventional
Sour gas - BC

Total: 4.9 million t/a

Source: CNRL, AER

transport costs alone can already have
reached $120/tonne before the cost of
the sulphur itself is taken into account.

The other option is export through the
port of Vancouver. This too can be a long
distance, on average 1,400 km across the
Rocky Mountains, with difficulties in winter
caused by snowfalls and freezing tempera-
tures. Another issue has been access to sul-
phur forming capacity for producers who have
previously generally exported molten sulphur.

In an effort to overcome this problem,
the Heartland Sulphur project started up
in late 2017. Heartland is a joint venture
between sulphur transporter and marketer
Petrosul International Ltd, and Inter-Chem
Canada, part of the Oklahoma-based fer-
tilizer marketing and distribution company
the International Chemical Company. The
facility, at Strathcona northeast of Edmon-
ton, Alberta, can take large volumes of
liquid sulphur and form them into up to
2,000 t/d (650,000 t/a) of wet prilled sul-
phur using the Devco process.

In spite of this, sulphur produced from
the oil sands faces still more logistical diffi-
culties in getting south, and as a result, Can-
ada has a huge stockpile of sulphur, which
stood at 11.2 million tonnes at the end of
2017, almost all of it sited at Syncrude’s
production facilities near Fort MacMurray.

Overall, the rise of new low cost sulphur
export capacity from places like Abu Dhabi
and Qatar has meant that the logistics
cost of getting Canadian sulphur to inter-
national markets may crimp opportunities
for expanded oversea sales in the longer
term. On the other hand, with sulphur
markets forecast to tighten over the next
couple of years, prices could still support
Vancouver exports for the medium term.

Looking forward

Alberta reckons that sulphur production
in the Province will increase to 4.4 mil-
lion t/a in 2018, almost all of this from
new oil sands production. However, after
2018, sulphur production is expected to
remain flat for the remainder of the next
decade as increasing upgraded bitumen
production offsets declining natural gas
production. After a decade and a half of
falling production as sour gas fields are
run down, and a slower than expected
rise in oil sands production that had been
hoped to have balanced this, it appears
that Canada is now settling into a ‘new
normal’, with exports of around 4 million
tonnes for the foreseeable future.
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SULPHUR MARKETS

Oversupply in the sulphur market is likely to continue for the
next few years, but in the longer term, large new phosphate

orld production of elemental sul-
phur reached 64 million tonnes in
2017. Virtually all of this comes

from recovered sulphur from refineries and
sour gas plants, with mined sulphur only 1%
of production from the couple of remaining
facilities. Additions to sulphur capacity are
coming from increased demand both for
refined products and natural gas, as well as
tighter sulphur regulations on fuels that are
leading refiners to invest in additional sul-
phur recovery capacity.

Refinery output

Refinery output of sulphur is continuing
to grow steadily for a variety of reasons.
Firstly, there is the growing volume of
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capacity additions may run ahead of new sulphur capacity.

crude that is being processed. According
to BP’s Statistical Review of World Energy,
refinery throughputs increased 2% in 2017
to 84.9 million barrels/day (bbl/d). Refin-
ery capacity increased by 0.6% to 98.1
million bbl/d, with the bulk of new capac-
ity additions coming in Iran, India, China
and South Korea. The International Energy
Agency forecasts that oil demand will rise
by 6.9 million barrels/day to 104.9 million
bbl/d from 2018-2023, with half of that
demand growth coming from China and
India. Although global oil demand growth
is slowing, as the Chinese economy turns
from manufacturing towards consumer-
led demand, and stringent new air qual-
ity legislation there clamps down on new
demand from vehicles, this still means

Loading sulphur at Vancouver.

a million barrels per day of new demand
being added every year. On the refining
side, overcapacity is looming, with 7.7 mill-
ion bbl/d of new capacity being built from
2018-2023, and only around 5 million
bbl/d of extra refined products demand
likely to be added over that period, accord-
ing to the IEA. The developed world also
continues to make savings in consumption
of liquid fuels via a move to more efficient
vehicles and the use of alternative fuels,
hybrid and electric vehicles.

At the same time, new liquids produc-
tion is coming particularly from the US,
from fracked ‘tight oil’ and natural gas lig-
uids, which are generally lower in sulphur
content. This has actually left US refiners
who had invested in processing cheaper,
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heavy, sour crudes with a shortage of this
material. But they may find this a prudent
investment come 2020, when the new
International Maritime Organisation rules
on sulphur content of bunker fuels come
into force, taking the limit down from 3% to
0.5%. The expectation is that refiners who
have not invested in upgrading capability
will need to 