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Editorial

There is a
trade-off
between
sulphur
recovery levels
and climate
action.”

he modern sulphur industry is in effect a
response to the environmental problems cre-
ated by the presence of sulphur compounds
in oil and gas, and the consequent release of
sulphur dioxide when they are burned. The tens
of millions of tonnes extracted, formed, traded
and used for sulphuric acid production every year
would otherwise be entering the atmosphere and
causing health issues, especially in major cities,
or returning as acid rain. One of the most recent
step changes in sulphur recovery has come from
the extension of rules on sulphur content of fuels
that have been commonplace for road vehicles for
many years into the maritime transport sphere. The
International Maritime Organisation has mandated a
reduction in sulphur content of bunker fuels to 0.5%
worldwide, and 0.1% in busy shipping regions that
have become designated emissions control areas
(ECAs). Because bunker fuels were made from refin-
ery residues, they often had high concentrations of
sulphur in them; the limit before 2020 was 3.5%.
As a result, a recent paper by two climate scientists
calculates that global SO, emissions have dropped
by as much as 10% since 2020 because of the IMO
limits. Given that atmospheric sulphur dioxide is
responsible for an estimated 20-90,000 prevent-
able deaths per year, this is surely a good thing.
Now, however, three years into the new regu-
lations, there are signs that this reduction may
perhaps be a double-edged sword. As we have
discussed before, sulphur dioxide not only reflects
incoming sunlight but can also act as a nucleus
around which water droplets can form, in effect
‘seeding’ cloud formation, especially at strato-
spheric levels. This effectively lowers global tem-
peratures by reflecting sunlight back into space,
an effect known as radiative forcing. Indeed, only
in January this year we reported on a plan to delib-
erately release SO, at high levels to try and reduce
global temperatures, as can happen in the wake of
large-scale releases of SO, from volcanic eruptions.
The well intentioned reduction in SO, emissions
from shipping has therefore potentially reduced this
effect, particularly across the North Atlantic and
North Pacific oceans, where the busiest shipping

4 www.sulphurmagazine.com
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lanes are. At the same time, there has been a spike
in global sea surface temperatures to the highest
levels recorded, and which is around 0.6°C above
the mean for 1982-2011.

In a paper written this month for Carbon Brief,
Dr Zeke Haushofer and Prof Piers Forster, director of
the Priestly International Centre for Climate, discuss
whether the two are linked. There is a major comp-
licating factor in that the oceans are also a source of
large-scale natural dimethyl sulphide emissions pro-
duced by marine bacteria and plankton, and in fact
this is roughly three times the size of SO, emissions
from shipping. Using a range of widely accepted
values for radiative forcing, they calculate that the
impact of the IMO ban is probably only an additional
0.05°C of warming, and that the current ocean tem-
perature spike is more likely a result of the move
from a La Nina to an El Nino year. Even so, that’s 3%
of the 1.5°C increase in global temperatures com-
pared to pre-industrial levels that the Intergovern-
mental Panel on Climate Change is recommending
that we try to limit ourselves to, and a reminder that
environmental legislation can have unintended con-
sequences. Industry figures such as Angie Slavens
have warned before that, beyond a certain level of
sulphur recovery in a Claus plant, moving to the most
stringent levels of reduction (such as the 99.99%
that some bodies have recommended) can lead to
a major increase in carbon dioxide emissions. In
effect, there is a trade-off between sulphur recovery
levels and climate action, and one that should be
borne in mind when future restrictions on sulphur
content of fuels are contemplated.

Richard Hands, Editor

Sulphur 407 | July-August 2023
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Price Trends

MARKET INSIGHT

SULPHUR

The global sulphur market has contin-
ued to soften through the second quar-
ter as expected, with demand remaining
relatively steady, at a time when there
is ample availability from key suppliers,
with the exception of Russia. Third quar-
ter contract negotiations were ongoing
in some regions at the start of July but
some settlements had been concluded at
decreases. Global spot prices have con-
tinued on a downtrend in recent months,
but this is expected to turn to stabilisa-
tion and a possible uptick during July. The
Argus global sulphur trade balance reflects
a surplus for the next 12 months, a factor
expected to put a ceiling on the uplift we
expect at present. The rate and pace of
new capacity from new projects will impact
how quickly export availability grows, par-
ticularly from the Middle East, with both
Kuwait and Saudi Arabia expected to lead
the rise in 2023.

The ADNOC monthly Official Sulphur
Price (OSP) for June was down to $86/t
f.o.b., its lowest level since last August,
when fears of shortages eased in the
wake of the conflict in Ukraine. This was a
36% fall from March in just three months
and reflecting weakness in markets
across the board, and a massive decline
from the highs seen last year. In the US,

Fig. 1: Average sulphur prices, key export regions

Black Sea f.0.b.

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

refinery utilisation averaged 97% in May,
and sulphur output was up by 100,000
tonnes compared to the first five months
of last year.

Despite some interest in China briefly
lifting and stabilising spot prices, this
gave way to further softness in May-June.
The high end of the range increased very
slightly, up by $2/t in early July to $88/t
c.fr. The domestic price increase added
pressure to stabilise prices alongside
signs of demand emerging from markets
outside of China. Port inventory in the
country increased in June, with Fangcheng
port starting to reach upper limits at ware-
houses and some cargoes were diverted
to Dafeng port instead. A busy arrival
schedule in July at Zhenjiang port may
also lead to some logistical congestion.
Processed phosphate fertilizer fundamen-
tals have remained weak with operat-
ing rates at DAP and MAP plants in the
55-60% range on average. The forecast for
sulphur demand growth is to see a slight
uptick for the production of phosphoric
acid, with the first half of 2024 likely to
see only a stable to slight uplift in the sec-
tor. The main supportive factor for sulphur
consumption is the industrial sector.

Battery materials are a sector for
potential sulphur demand growth,
although historically this has impacted
the merchant sulphuric acid sector. New
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sulphur burning capacity is being added
however, and this will lead to an uptick
in consumption. Chinese new energy firm
Lubei Wanrun has launched a lithium
iron phosphate (LFP) material and iron
phosphate plant in Wudi county, in north
China’s Shandong province. The plant
has a nameplate capacity of 240,000 t/a
for LFP and 240,000 t/a for iron phos-
phate, with an investment of 6.5 billion
yuan ($913 million). Details on including
construction schedules and launch dates
have not been disclosed. LFP batteries
have taken over the majority share of the
lithium-ion power battery market because
of their lower manufacturing costs. On
the supply-side in China, sulphur pro-
duction continues to be robust, another
bearish factor for import demand in the
second half of this year. Our current esti-
mate is that sulphur production will rise
to more than 10 million t/a this year, up
from more than 9 million t/a last year.

Indian demand is expected to see a
boost in the short term with new sulphur-
burning capacity in 2023-24. Domestic
fertilizer producer CIL is still expected
to bring on line its burner in the second
half of 2023. Iffco Paradeep’s burner is
scheduled to ramp up in the first quar-
ter of 2024. Combined, the two burners
would add over 400,000 t/a sulphur
demand at capacity.

In Europe, molten sulphur contracts
settled at a reduction of $40/t on the sec-
ond quarter, down to a range of $87-103/t
c.fr Benelux. The contracts reference mol-
ten product moving from the region’s refin-
eries to regular local customers. Demand

Fig. 2: Indonesia sulphur imports 2019-23

Other
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in the region has been subdued, amid the
economic downturn and downstream prod-
uct margins being squeezed. On the sup-
ply side, the end of refinery and gas field
maintenance in Germany may ease sup-
ply tightness amid turnarounds, logistics
delays and strikes.

Brazilian spot prices have dropped
to below $100/t c.fr in June. Logistics-
related maintenance is expected to affect
short-term sulphur import flows to the
country, but we still expect a robust year
of demand. Trade data reflect significant
year-on-year shipments so far this year.
Santos’ Tiplam bulk terminal is scheduled
to undergo maintenance from 10 July-15
August, and Termag is expected to be
down from 15 July-15 October, restricting
the discharge of bulk vessels at the port.
This has affected sulphur availability from
the US Gulf, with the usual spot demand in
Brazil not emerging for this period.

Pressure remains from the processed
phosphates sector, and we expect to see
Brazilian spot prices bottom out in the
$70s/t c.fr in July before a slight rebound
through the second half of this year as
import demand returns.

Meanwhile Chilean sulphur demand
has been increasing and is forecast to rise
throughout this year and remain healthy
in the first half of 2024. Demand is for
Noracid’s sulphur burner, with the acid
produced sold to the local copper industry.
Imports increased by 72% in January-April
2023, compared with the same period in
2022, with Canada remaining the leading

source of supply. There has been no
disruption to trade to the country in the
aftermath of ongoing wildfires in Alberta.

SULPHURIC ACID

Global sulphuric acid prices have been under
pressure with the downturn in processed
phosphates sector and sulphur markets
adding even more bearishness. Average
acid prices have continued to soften through
the first half of the year with a floor yet to
be reached at the start of July. Prices in
Asia are expected to see further pressure
as suppliers look to place cargoes against a
backdrop of weak sentiment. Some demand
has emerged in Western markets but OCP
in Morocco remains out of the market and
there is limited spot market interest in Chile.
Average Chilean spot prices were
$90/t c.fr at the midpoint in end June —
early July, down by $20/t on the previous
quarter and the first time the price has
dropped below $100/t in this year. A lack
of appetite for demand has been cited for
the quarter ahead because of ample inven-
tory levels. Chile’s state-owned Codelco
announced the closure of its Ventanas
smelter on 31 May. The company decided
to shut the smelter last year in response
to environmental concerns. It received per-
mission to close the plant from the geol-
ogy and mining authority in mid-May. The
smelter was in operation for 58 years.
Recent heavy rains in the Chile has
led Codelco to estimate losses of around
7,000 tonnes of copper following disrup-

PRICE TRENDS

tions at its Andina and El Teniente opera-
tions. The state-owned copper company is
now expecting 2023 copper production to
come in at the lower end of the previously
estimated range of 1.35-1.42 million t/a.
Chile imported 1.6 million tonnes of sul-
phuric acid in the first five months of the
year, slightly up on the figure of 1.5 million
tonnes a year earlier

Base metal prices rose in early July
following recent softening, even amid
signs the US Federal Reserve will raise its
benchmark interest further over the rest of
this year. Reports reflecting a tight labour
market in July reinforced signals from the
minutes of the June Federal Reserve pol-
icy meeting that more rate increases are
likely this year as the Fed battles to quell
inflation, even after hiking 10 times in the
last 15 months.

Swedish metal producer Boliden’s
Ronnskar smelter and refinery has par-
tially resumed production after it was
damaged in a fire on 13 June, the com-
pany said on 30 June. But the facility will
produce only copper anodes until further
notice because the electrolytic refinery,
which processes the metal into cathodes,
was completely destroyed in the fire.
Many of its production lines will operate
in a limited capacity until July. Because
of the switch to anodes, even production
lines that were undamaged by the fire
will run at only a limited capacity. Ronns-
kar, Boliden’s largest smelter, produced
218,000t of copper and 550,000t of sul-
phuric acid last year.

Price Indications

Table 1: Recent sulphur prices, major markets

Cash equivalent February March April May June
Sulphur, bulk ($/t)
Adnoc monthly contract 134 134 115 97 86
China c.fr spot 158 150 132 118 112
Liquid sulphur ($/t)
Tampa f.0.b. contract 125 125 103 103 103
NW Europe c.fr 132 130 130 130 130
Sulphuric acid ($/t)
US Gulf spot 95 80 70 70 67
Source: various

Sulphur 407 | July-August 2023 www.sulphurmagazine.com 7
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Market Outlook

Historical price trends $/tonne
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® Indonesian imports have increased

in 2023 so far on a year earlier. As
new nickel high pressure acid leach
projects ramp up, demand for sulphur
is expected to increase further. Swing
buyers have been importing significant
volumes of sulphuric acid, affecting
short term sulphur demand in the sec-
ond quarter. It remains to be seen if
this will continue, we expect sulphur
demand to ramp up further in the sec-
ond half of the year, bringing import
expectations for the year to around
2 million t.

China sulphur capacity is forecast to
rise even further in 2023, with the first
quarter reflecting a 5% year on year rise.
After reaching a record 9 million t/a in
2022, we expect production to climb
to over 10 million t/a. New gas-based
capacity and refining projects will ramp
up to support this view.

In Canada, a strike by members of the

8 www.sulphurmagazine.com
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International Longshore and Warehouse
Union (ILWU) Canada halted commodity
loadings across Canadian-Pacific ports,
including sulphur. The standstill of sul-
phur loadings will likely lead to a build
up at Alberta prilling sites and inventory
builds at production sites.

Outlook: Global sulphur prices are
expected to stabilize and see slight
uplift in July following the recent down-
turn. Consumption is emerging in key
markets such as Indonesia, supporting
the view for the downturn to turn to sta-
bility. Expected softness in DAP prices
in the short term remains a bearish
factor but with sulphur currently under-
valued against DAP, there is room for
increases in sulphur pricing.

SULPHURIC ACID

® Morocco remains on the sidelines of

the spot market, with no sulphuric acid
vessels scheduled in the line up for Jorf
Lasfar. OCP is expected to see higher

SULPHUR
JULY-AUGUST 2023

consumption in the second half of the
year but attractive sulphur prices are
likely to keep interest in acid limited.
Negative pricing in South Korea/Japan
has emerged on the back of cargoes
for shipment in the August-September
period with lower delivered prices in
key markets. Smelter maintenance
in Japan during the fourth quarter will
limit acid availability, with potential for
prices to rise on the back of this.

India buyers CIL and Iffco are expected
to turn increasingly to the sulphur mar-
ket with the start of new sulphur burn-
ing capacity in the 2023-24 period.
Acid imports are expected to be
impacted as a result.

Outlook: Further softening is likely before
a floor in pricing is reached out of north-
east Asia. Market sentiment remains
weak from key markets such as Morocco
and Chile. There is potential for recovery
as demand returns and if sulphur prices
start to see uptick, swing buyers may
choose to enter the acid market.

Sulphur 407 | July-August 2023
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Sulphur Industry News

KAZAKHSTAN

Sour gas reinjection resumes at Kashagan

Kazakhstan’s oil and condensate output increased by 7% from
1.79 million bbl/d to 1.92 million bbl/d in early June after sour
gas reinjection operations resumed at the Kashagan offshore oil
and gas development following a recent outage, according to the
Kazkah Energy Ministry. Reinjection of sour gas into two wells
resumed on 8th June, enabling operator the North Caspian Oper-
ating Company (NCOC) to boost oil and condensate production
at a large artificial island in Kazakhstan’s Caspian Sea waters.
Reinjection was paused on May 20th following the detection of
sour gas during routine sampling and a subsequent integrity test.
Kashagan normally produces about 300,000 barrels of oil per
day. Kazakhstan expects Kashsgan to raise oil production this
year to 18.2 million t/a from 12.7 million t/a in 2022.

In spite of this, state oil producer KazMunayGaz has reported
declining revenues and profits. 1Q 2023 revenues fell by 14% to
$4.24 billion, while net profit declined by 13% compared to the
same period of 2022 in site of a 9% rise in oil and condensate
production to more than 500,000 bbl/d. KazMunayGaz says that

it has been able to export crude via the Russian ports of Novo-
rossiysk and Ust-Luga at a significant premium to Russia’s Urals
export blend, even though Kazakh oil commingles with Russian
crude once it enters the country’s pipeline network, and has
the same density and sour content as Urals, and there are no
restrictions on Kazakhstan’s oil shipments from Russian ports,
with Kazakh crude labelled Kebco to differentiate it from Urals.

Kazakhstan has also said that it plans to change the terms
of oil and gas production sharing agreements with foreign majors
that operate the three largest developments in the country in a
bid to raise more tax.

Kazakh Prime Minister Alikhan Smailov said the government
is creating a special joint group to work out proposals to amend
existing PSAs to be discussed with international partners on the
Tengiz, Kashagan and Karachaganak fields. The group will be
led by the Ministry of Energy, and will include representatives
of other ministries, the parliament, state investment holding
Samruk-Kazyna and KazMunayGaz.

TAIWAN

Quality award for gas scrubbing
system

CPC Taoyuan received the 22nd Public Con-
struction Golden Quality Award for the suc-
cessful startup and continuous operation of
its new wet gas scrubbing system for flare
gas desulphurisation. CPC partnered with
Mascol Engineering and Elessent Clean
Technologijes for the design and provision of
the MECS® DynaWave® system, which fea-
tures reverse jet scrubbing nozzles designed
to remove hydrogen sulphide and waste
water chemical oxygen demand using high
efficiency soda scrubbing. A typical Claus
sulphur recovery unit only recovers 95%-98%
of sulphur present. The DynaWave® scrub-
ber is an open duct in which scrubbing liquid
is injected through a non-restrictive reverse
jet nozzle, counter current to the dirty inlet
gas. Liquid collides with down-flowing gas to
create the “froth zone,” a region of extreme
turbulence with a high rate of mass trans-
fer, and this froth zone technology allows for
desulphurisation in a wet gas environment,
delivering over 99.9%+ sulphur removal.

Eli Ben-Shoshan, Elessent CEO, said of
the project, “We are delighted to be a part
of this project and to assist CPC Taoyuan
with emissions regulations compliance...
We are committed to providing clean solu-
tions that are specifically designed to
address the demands of the oil and gas
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industry and reduce the environmental
impact of refineries on the environment.”

For sulphur recovery unit (SRU) tail
gas cleaning, the DynaWave® technology
makes it possible to quench incinerated
gas, remove potential sulphur particulate
entrainment, and absorb SO,. The technol-
ogy offers high turndown capabilities and
the unique flexibility of handling extremely
high SO, concentrations when conven-
tional tail gas treatment units (TGTUs) are
bypassed during start-up, maintenance,
or unexpected outages, ensuring uninter-
rupted SRU operation with guaranteed low
emissions at all times.

CANADA

S&P forecasts increase in oil sands
production

Higher crude prices and continued optimi-
sation improvements have driven the first
upward revision to the S&P Global Com-
modity Insights 10-year oil sands produc-
tion outlook in more than half a decade.

The new forecast, produced by the S&P
Global Commodity Insights Oil Sands Dia-
logue, expects Canadian oil sands produc-
tion to reach 3.7 million barrels per day
(bbl/d) by 2030; 0.5 million bbl/d higher
than today. The new projection represents
an increase of 140,000 b/d in 2030 from
the previous outlook.

“Higher oil prices have driven record
returns for the Canadian oil sands,” said

SULPHUR
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Celina Hwang, Director, North American
Crude Oil Markets, S&P Global Commod-
ity Insights. “Although producers continue
to demonstrate capital discipline, stronger
balance sheets are now giving oil sands
companies renewed confidence in regard
to their intentions for capital spending.”

The main driver of the upward revision
has been the identification of additional
opportunities to improve efficiency and/
or optimise output, the analysis says. The
ongoing ramp-up and operational efficiency
gains from learning by doing and step-out
optimisation projects are the most signifi-
cant contributors. Step-out optimisations
are a relatively new phenomenon and
include, as the name suggests, stepping
out from existing operational areas into
new high quality adjacent lands.

Capital expenditures for oil sands pro-
duction in 2022 reached their highest
levels since 2015 and could rise further
this year. However, most of that increase
occurred to offset increased inflation and
there has not been a resurgence in large-
scale greenfield or even brownfield oil
sands projects, the analysis says.

“The Canadian oil sands have entered
an ‘era of optimisation’,” said Kevin Birn,
Vice President, Canadian Oil Markets Chief
Analyst, S&P Global Commodity Insights.
“Learning by doing and step-out optimiza-
tions account for nearly 90% of our over-
all production outlook. The remainder of
additions are expected to come from yet
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SULPHUR INDUSTRY NEWS

another form of optimisation — debot-
tlenecking projects. Optimisations now
dominate the oil sands production growth
outlook.”

A deceleration in growth is expected to
begin around the mid to late 2020s, but a
very shallow decline only begins to emerge
in the early 2030s.

DENMARK

Sustainable aviation fuel plant on
track for 2026

Arcadia eFuels, a leading developer of
green fuels has signed a license agree-
ment with Sasol and Topsoe for Arcadia’s
Vordingborg eFuels plant. The agreement
represents a major milestone ahead of
Arcadia’s final investment decision. Once
operational, the plant will deliver green
fuels for the Danish and European aviation
markets to help meet the European Union
mandate of 1.2% Renewable Fuels of non-
Biological Origin in 2030.

Amy Hebert, CEO of Arcadia eFuels,
said: “We’'re pleased to conclude this
license and engineering agreement with
two best in class companies acting as a
single point licensor. Their commercial
experience in syngas, Fischer Tropsch
and refining technology development and
licencing combined with Arcadia’s novel
engineering approach allows us speed to
market. Meeting the needs of the avia-
tion and heavy transportation industry’'s
decarbonization efforts is of high priority
for Arcadia.”

NIGERIA
Dangote Refinery commissioned

A commissioning ceremony was held
at the end of my for the 650,000 bbl/d
Dangote Petroleum Refinery and petro-
chemicals plant, presided over by outgoing
Nigerian president Muhammadu Buhari.
The Dangote Refinery is Africa’s largest
oil refinery and the world’s largest single-
train facility. It will also integrate refining
with petrochemical production, produc-
ing not only various petroleum products
but also polypropylene and polyethylene.
The refinery will meet 100% of Nigeria’s
requirements for refined products as well
as having a surplus for export, creating a
market for $21 billion per annum of Nige-
rian crude. Nigerian crude oil typically has
an API gravity between 28 and 42. Lighter
crudes are easier to refine as they contain
fewer impurities and require less energy
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for processing. It is also known for its low
sulphur content, which makes it desirable
for refining. Low sulphur content reduces
the emissions of sulphur dioxide (SO2) dur-
ing combustion, helping refineries comply
with environmental regulations.

Despite having a refinery nameplate
capacity that can meet nearly all of its
domestic demand, Nigeria, the largest
oil producer in Africa, is fully reliant on
imported petroleum products to meet
domestic demand because its state-owned
refineries have been shut in for long-term
maintenance or rehabilitation since 2020.

KUWAIT

Al Zour to reach capacity by end of
the year

Kuwait's Al-Zour refinery has restored full
operation of crude distillation units 1 and
2, with output back up at 345,000 bbl/d,
up from 205,000 bbl/d in April. The third
CDU is expected to be ready by the end of
2023, bringing production to the refinery’s
full capacity of 615,000 bbl/d, according
to Kuwait Integrated Petroleum Industries
Co (KIPIC). KIPIC said in April that its CDUs
1 and 2 were offline temporarily due to a
technical problem. The second CDU had
only started up operation in early March.
However, the CDU 3 planned startup by the
year's end is reported to be a "more cau-
tious prediction" than earlier plans for it to
be operating by around July.

CHINA

PetroChina producing sour gas from
Tieshanpo

PetroChina says that it has begun sour
gas production at the Tieshanpo block in
the southwestern province of Sichuan. The
field was abandoned by Chevron in 2019.
PetroChina is aiming to tap the high H,S
content (14.2-15.5%) reserves to boost
gas production as part of its energy transi-
tion drive. Six production wells have been
drilled so far, able to produce 1.71 mil-
lion cubic metres per day of gas. In the
long run, it will add three more produc-
tion wells at Tieshanpo. The development
includes one new dehydration station, two
gas collection well stations, one handover
metering station and an export pipeline
extending 17.3 kilometres, PetroChina
said. The two-train gas plant at Wanyuan
city is able to treat 4 million m3/d of gas.
Gas production at Tieshanpo is running
six months behind the initial schedule
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JULY-AUGUST 2023

because of safety measures to prevent
leaks. PetroChina has put in place a simul-
taneous leakage monitoring and emer-
gency support system by using fixed gas
detectors and a cloud-mounted laser leak-
age monitoring system in the gas gather-
ing and transportation facilities, as well as
infrasonic leak detection, distributed opti-
cal fibre acoustic sensing and distributed
optical fibre temperature sensing.

Tieshanpo is part of the Chuandong-
bei sour gas complex, which includes the
Dukouhe, Qilibei and Luojiazhai assets.
PetroChina brought in Chevron as a partner
at the Chuandongbei sour gas project in
2007 after several incidents highlighted its
need for expertise in handling the high sul-
phur content gas. Chevron has a 49% non-
operated interest in the Luojiazhai play,
which is already in production, but relin-
quished its interests in the Tienshanpo,
Dukouhe and Qilibei natural gas plays four
years ago.

UNITED ARAB EMIRATES
Bids in for Hail and Ghasha

Expressions of interest are in for the latest
EPC tendering round for the massive Hail
and Ghasha sour gas development after
ADNOC began a new tender round for the
project in April, following the cancellation of
the pre-construction services agreements
(PCSAs) that had been awarded in January,
reportedly due to cost constraints. Firms
were initially asked to express interest in
the new EPC tendering round by 14 May,
later extended until 19 May. ADNOC'’s exe-
cution strategy for the development has
now been divided into three packages:
subsea pipelines, umbilicals, cables, ris-
ers and other offshore structures; offshore
drilling centre facilities, the Ghasha off-
shore processing plant and central living
quarters; and the Manayif onshore pro-
cessing plant, including offsite export pipe-
lines and tie-ins, utilities, the main control
building and process buildings. Work on
a Ruwais sulphur-handling terminal and
other non-process buildings is an optional
scope for this package.

ADNOC holds the majority 55% stake
in the Ghasha concession, along with
Eni (25%), Wintershall (10%), OMV (5%)
and Lukoil (5%). Production is targeted at
1.5 bcf/d of sour gas from the Ghasha
concession by the middle of this decade.
Four artificial islands have already been
completed in the Ghasha concession, and
development drilling is under way.
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Sulphuric Acid News

Metso introduces battery black mass recycling process

Metso is launching an advanced sustainable battery black mass
recycling process as part of its battery minerals technology offer-
ing, which covers concentration and hydrometallurgical process-
ing as well as related services. Demand for battery minerals is
increasing sharply with the ongoing transition to clean energy
sources. An electric car battery weighs approximately 200 kg.
Recycling of black mass from batteries with Metso’s process can
reduce up to 60% of embedded carbon compared to use of virgin
materials and enables the treatment of mechanically separated
and shredded batteries for recovering battery raw materials like
nickel, cobalt, and lithium, as well as manganese and copper.
The process is based on Metso’s proprietary VSF® X solvent
extraction technology and complemented with OKTOP® reactors,
Larox® PF filters, dual media and LSF filters, and thickeners and

scrubbers. The process flowsheet can be tailored according to
feed materials and desired end products with a possible phased
approach for adding equipment also for the recovery of less
valuable materials.

“With the launch of the battery black mass recycling process,
our offering for the battery minerals value chain covers 90%
of the end-to-end production process. We can provide sustain-
able technology and equipment for the entire lithium, nickel, and
cobalt production chain from the mine to battery materials and
black mass recycling with project scopes ranging from equip-
ment packages to plant deliveries. We can also support our
customers in the design of the process with our comprehensive
testing and research capabilities,” said Mikko Rantaharju, Vice
President, Hydrometallurgy at Metso.

SAR awards contract for spent acid
regeneration

SAR Technology Inc. has awarded MECS,
Inc., a subsidiary of Elessent Clean Tech-
nologies a contract to supply of proprietary
technology and equipment as part of a new
spent acid regeneration plant at Tainan.
By incorporating MECS® sulphuric acid
recovery technology in its electronic grade
sulphuric acid plant, SAR aim to position
themselves as a reliable supplier of regen-
erable high purity sulphuric acid to the
semiconductor industry in Taiwan, which
is the world’s largest consumer e-grade
sulphuric acid.

The semiconductor industry is one of
the fastest growing markets in the world,
and its manufacturing process creates
numerous by-product waste streams. Dis-
posal of this waste has become a chal-
lenge with the extreme growth experienced
by the industry, and one way to combat
waste disposal issues is by recycling the
by-product spent acid from semiconduc-
tor fabrication. MECS designs sulphuric
acid regeneration plants to balance oper-
ating temperature, acid concentrations
and corrosion rates to ensure consistent,
productive uptime of the equipment while
guaranteeing environmental compliance
and offering proven protection of plant
equipment from acid condensation.

“Every manufacturer in the industry
wishes to embrace a circular economy
on waste streams, especially at a time
with such high demand. It is exciting to
work with SAR Inc. who is shouldering the
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responsibility to ensure the sustainability
of the e-grade acid supply chain.” said Eli
Ben-Shoshan, CEO, Elessent.

SAR Inc. was established in 2018 to pro-
vide a full-cycle electronic-grade sulphuric
acid factory to deliver a sustainable solution
for by-product waste in the semiconductor
industry. Start-up of the plant is slated for
June 2023 and is expected to improve uti-
lisation of domestic resources and help
address sulphuric acid disposal challenges.

Sumitomo buys Saconix

Sumitomo Corporation has announced its
acquisition of Saconix LLC, a company
engaged in the procurement, sale, storage
and distribution of sulphuric acid in the
United States. Sumitomo bought Saconix
from Dallas-based Copperbeck Energy
Partners. Saconix is one of the leading sul-
phuric acid distributors in North America
providing logistics and storage solutions
with strategically located assets, adding
value through its functions and services
that are very similar to Sulphuric Acid Trad-
ing Company (SATCO), another Sumitomo
Group company. Saconix owns, leases and
operates in seven strategic logistics facili-
ties in the US Gulf and West Coast. The
acquisition expands Sumitomo’s footprint
in the US sulphuric acid business, adding
operations and access now in both the
Gulf region and West Coast region, includ-
ing California, Nevada and Arizona, and
will take the Sumitomo Group’s worldwide
annual volume of acid handled to 3.5 mil-
lion t/a via 19 tanks with approximately
330,000 tonnes capacity.

SULPHUR
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“We identified Saconix as a strategic
investment because its business model
is extremely compatible with our current
investments, and brings a high potential
of growth synergy for our sulphuric acid
business in the US, increasing our global
competitiveness,” said Masaya Sato,
Basic Chemical Group General Manager
of SCOA.

Sumitomo Group’s sulphuric acid
business began with the export of
sulphuric acid produced from the smelting
of nonferrous metals from Japan, and
since 1994, when it acquired Interacid
Trading in Switzerland, the parent company
of SATCO. The company handles one of
the world’s largest sulphuric acid maritime
transport transactions and provides a wide
range of logistics services in countries
such as the US and Chile, including the
trading of sulphuric acid by sea, regional
distribution, and storage of sulphuric
acid. Interacid owns and operates its own
storage tanks for sulphuric acid, providing
customers with just-in-time delivery of
product, and if needed, leasing of storage
tank space to customers requiring
personalized logistics services.

Approval reversed for phosphate
project

On June 2nd, 2023, a federal judge
reversed previous US government
approval for a phosphate mining project
in southeastern Idaho. The judge ruled
that the US Bureau of Land Manage-
ment violated environmental laws when
it approved the Caldwell Canyon Mine in
2019. Those include a failure to consider
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SULPHURIC ACID NEWS

the indirect impact of processing ore at
a nearby plant and the impact on sage
grouse. The mine has been proposed by
P4 Production LLC, a subsidiary of Ger-
man pharmaceutical giant Bayer AG, and
was to include two new open mine pits to
extract phosphate ore, over a mine life of
40 years, with ore taken by truck or rail to
a nearby processing plant.

Zimplats commissions concentrate
plant

Zimbabwe Platinum Mines (Ltd) (Zimplats),
part of the mining conglomerate Implats
Group, has commissioned its third con-
centrator plant as part of a $1.8 billion
expansion plan. The concentrator, with a
capacity of 900,000 t/a, processes plati-
num ore and separates the most valuable
minerals or metals while discarding the
rest of the ore as tailings.

Speaking at the official opening of the
facility at Mhondoro Ngezi, Implats board
chair Thandi Orleyn said: “This is a culmina-
tion of a long journey which started over 20
years ago when Implats decided to invest in
Zimbabwe and resuscitate the mothballed
BHP operations.” Zimplats’ expansion pro-
gramme, approved and adopted in 2021,
comprises nine projects in Ngezi, including
the concentrator, and will be implemented
over a 10-year period. The plant will pro-
cess platinum group metals ore including
platinum, palladium, rhodium, ruthenium,
iridium, and osmium through crushing,
milling, floatation and filtration. Projects
include the installation of a 110 megawatt
solar power plant with sufficient capacity
to satisfy the company’s and related min-
ing and mineral beneficiation facilities, as
well as a 100,000 t/a sulphuric acid plant
which will supply the manufacture of ferti-
lizer in the country, reducing acid imports.

Zinc market boosted by Chinese
government economic support

Zinc markets have picked up after China’s
central bank lowered interest rates for the
first time since August 2022 to restore mar-
ket confidence and prop up a stalling post-
pandemic recovery. Further interest rate
cuts are expected in 2H 2023 to boost the
economy. There is also hope that the govern-
ment will try to support China’s depressed
property sector, a consumer of a number of
commodity metals and raw materials.
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Chinese refined zinc output for the
year stood at 564,500 tonnes in May,
an increase of 24,500 tonnes per month
and 9.6% up year on year. However, some
smelters in Henan have reduced production
due to high sulphuric acid inventories. The
global zinc market remains in surplus, esti-
mated at 26,700 tonnes in March, accord-
ing to the International Lead and Zinc Study
Group (ILZSG), though this surplus is fall-
ing. During the first three months of 2023,
ILZSG data showed a surplus of 49,000
tonnes, versus a surplus of 116,000
tonnes in the same period of 2022.

Poseidon continuing with Kalgoorlie
restart

Poseidon Nickel Ltd says that it has made
significant progress towards the restart
of its Black Swan smelter-grade concen-
trate project, situated 50 km northeast
of Kalgoorlie in Western Australia. The
restart is based on the November 2022
bankable feasibility study for the 1.1 mil-
lion t/a mill feed option to produce
smelter-grade concentrate. A final invest-
ment decision (FID) is due to be made
in late June or early July this year. Work
continues on the expansion project which
is based on treating 2.2 million t/a of mill
feed and producing a rougher concen-
trate. The rougher concentrate product
has a lower nickel grade and higher mag-
nesium oxide content than conventional
smelter feed and is more attractive as a
feed for either pressure oxidation (POX)
or high-pressure acid leach (HPAL) plants
rather than a conventional nickel smelter.

Construction begins at Arafura

Ground preparation and early works
construction has begun at the Nolans
rare earths project, being developed by
Arafura, 135 km from Alice Springs in
Australia’s Northern Territory. Arafura
says that it has begun equipment procure-
ment including sulphanation bake and
cooler units, and has begun constructing
roads and earthworks and a construc-
tion camp. The company recently signed
an offtake agreement with wind turbine
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manufacturer Siemens Gamesa Renew-
able Energy for the supply of neodymium
and praseodymium for the manufacture
of permanent magnets. The company has
also signed an offtake agreement with
Hyundai. Nolans is considered one of the
world’s largest rare earth deposits and
could supply 10% of the world’s demand
for the metals used in rare earths mag-
nets. The company plans a hydrometal-
lurgical plant and sulphuric acid plant as
part of the project.

Phosphate output up

Togo’'s phosphate industry recorded
substantial growth in production and sales
in 2022 on the back of high global prices
for the commodity. Recent figures from the
Central Bank of West African States (BCEAO)
show Togolese phosphate production grew
by 5.9% in 2022, reaching 1.54 million t/a.
Sales rose by 14% from 1.39 million t/a
to 1.58 million t/a, its highest value since
1999. Growth was mainly spurred by a 116%
increase in global raw phosphate prices over
the year, extending an upward trend that
took root in late 2020. Togo’s phosphate
company, SNPT, has also benefited from
the rising dollar exchange rate.

SNPT has signed several agreements
with OCP Group for the establishment of a
fertilizer plant in Togo, and there is also a
new NPK fertilizer plant at Adétikopé, being
developed by Singapore-based NutriSource
Pte Ltd. The factory is expected to produce
200,000 t/a of fertilizer.

Vedanta invites bids to restart
operations at Sterlite

The Vedanta Group has announced an invi-
tation for Expressions of Interest (EOIs) to
restart operations at the Sterlite Copper
plant located in Tuticorin. The EOI includes
safety assessment/audit of structures and
buildings, refurbishment or replacement
of plant and machinery, and repair works,
aimed at restoring the Sterlite Copper plant
to its design capacity (400,000 t/a of cop-
per and 1.2 million t/a of sulphuric acid).
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The Vedanta Group says that maintenance
and upkeep activities at the plant have
recommenced as permitted by a Supreme
Court order on May 4th, 2023, in coordina-
tion with district authorities. The final hear-
ing on the matter is scheduled for August.

Considering the significant restoration
required after the plant’s closure for over five
years, the procurement and deployment of
necessary materials and resources for res-
toration and restart might be a time-consum-
ing process lasting several months. In this
context, the EOI has been issued to ensure
the selection of suitable partners as part
of the preparatory measures for resource
planning. The Sterlite plant has been closed
since May 2018 after violent local protests
against its operations. Prior to that it had
met 40% of India’s refined copper demand,
and was the largest producer of sulphuric
and phosphoric acid in South India.

Ceiho attracts $30m of investment

Chilean copper extraction technology
company Ceibo says it has raised
$30 million in Series B financing. The
round was led by Energy Impact Partners,
with participation from a syndicate of
new mining-focused investors including
CoTec Holdings, Audley, Orion Resources,
Unearth and Pincus Green along with
existing investors Khosla Ventures and
Aurus Ventures. The funding round will
enable Ceibo to accelerate the scale-up
of its proprietary technology, drive several
on-site trials and prove the technology’s
value and versatility at scale.

Declining ore grades, changing mineral-
ogy and constrained permitting processes

threaten to limit copper supply growth and
challenge the energy transition. Ceibo has
developed a novel leaching process and
solution that economically increases the
production of copper, using existing infra-
structure at mines with a lower environmen-
tal footprint than current state-of-the-art.
Ceibo’s technology targets chalcopyrite and
other refractory copper minerals which hold
70%+ of known copper reserves. It eco-
nomically and sustainably unlocks supply
of copper from sulphide ores, which tradi-
tionally are expensive and environmentally
intensive to produce.

"Following positive results from a
lengthy validation process using miner-
als from leading copper companies, we're
now poised to rapidly scale our technol-
ogy," said Cristobal Undurraga, CEO and
Co-founder of Ceibo. "This capital raise,
together with the strategic support from
investors experienced in scaling clean,
industrial, and mining technologies, will
help us accelerate plans to deploy our tech-
nology globally and meet society’s need."

Copper leach operations begin in
northwestern Iran

Iran has started up a new copper cathode
production plant in its northwestern Azerbai-
jan region where the country’s second larg-
est copper reserves are located. According
to Islamic Republic of Iran Broadcasting, the
new copper cathode plant at Varzagan will be
able to produce 3,000 t/a of copper cathode
via heap leaching. Iranian president Ebrahim
Raeisi, announcing the start of operations,
also said that he would make preparations
for the launch of an independent company

SULPHURIC ACID NEWS

in the regjon to control the Sungun copper
mine which is the largest open-cast copper
mine in Iran. Sungun had been controlled
by National Iranian Copper Industries Co.
(NICICO) a company that is mostly focused
on copper mines and smelters in Iran’s
southeastern province of Kerman.

Nickel Industries seeking financing
for Excelsior

Australia’s Nickel Industries says that it is
seeking A$943 million (US$645 million)
in funding for its Excelsior nickel project in
Indonesia. The company says it has agreed
a deal with Chinese-based Shanghai Decent,
who will take the right to a 20% equity inter-
est in Stage 2 of the project. Excelsior is
aiming to produce 72,000 t/y of nickel
equivalent as a mixed hydroxide precipitate,
and will be capable of producing both nickel
sulphate and cathode, differentiating it from
the current generation of high-pressure acid
leach (HPAL) plants being built across Indo-
nesia, and providing Nickel Industries with
significant operating flexibility through the
cycle. Shanghai Decent will provide a capi-
tal expenditure (capex) guarantee, whereby
total construction and commissioning costs
will not exceed $2.3 billion. The capex guar-
antee includes a tailings solution, which is
best of breed for tailings storage and man-
agement, and an integrated sulphuric acid
plant that will generate significant heat that
can be turned into power, significantly low-
ering the carbon footprint of the operation.
Construction is expected to start in either
December 2023 or March 2024, or sooner
if both parties agree. Commissioning will
start no later than 24 months thereafter.

argusmedia.com

Watch the free webinars here:

www.argusmedia.com/webinars
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People

Metso Outotec’s annual general meeting
(AGM) in early May approved the board of
directors’ proposal to change the company
name to Metso Corporation. “After the suc-
cessful integration of Metso and Outotec,
we will focus on growing a strong unified
Metso company and brand,” says President
and CEO of Metso, Pekka Vauramo. “We
have combined two valuable companies into
one strong Metso. Our focus is clear: we
continue enabling sustainable modern life
and transforming the industry with a clear
strategy and strong culture, supported by a
name that is short yet established and well
recognized among all our stakeholders. Ser-
vices are an extremely important part of our
business, requiring a strong name.”

Outotec will continued as a product
brand and as the name of some key tech-
nologies and products. The change of the
parent company name Metso Corporation
was effective from May 4th, 2023, but
globally the change will be implemented in
a phased manner. The visual identity of the
company remains unchanged, but the new
name is reflected in the company logo.

The company has also announced
that Mikko Vainikka will take up a post
as Group Treasurer of Metso Corporation
from August 1st, 2023. The current Group
Treasurer Minna Helppi has resigned to
pursue her career outside of Metso.

“I would like to thank Minna for her
strong contribution during the past 11
years leading our treasury operations and
wish her all the best for her next career

Calendar 2023

SEPTEMBER

30th Annual Brimstone Sulphur Symposium,
VAIL, Colorado, USA

Contact: Mike Anderson, Brimstone

Tel: +1 909 597 3249

Email: mike.anderson@brimstone-sts.com

Amine Experts’ Amine Treating & Sour
Water Stripping Technical Training Course,
KANANASKIS, Alberta, Canada

Contact: Daniel Domanko, Senior Manager
Tel: +1 403 215 8400

Email: Daniel.Domanko@SulphurExperts.com
Web: AmineExperts.com

Oil Sands Conference & Trade Show,
CALGARY, Alberta, Canada
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step. At the same time, | am pleased to
welcome Mikko as the new Group Treas-
urer. Mikko has over 10 years of experi-
ence in our treasury which enables a
smooth transition,” said CFO Eeva Sipila.

First Phosphate Corp. says that Garry
Siskos has been appointed Chief Operat-
ing Officer (COO) and Chief Financial Officer
(CFO) of the Company. First Phosphate out-
going CFO, Bennett Kurtz, will be moving to
the position of Chief Administrative Officer
(CAO). Gilles Laverdiere has been appointed
as Chief Geologist for the company.

Garry Siskos has over 25 years of
international experience as CFO and COO
inside entrepreneurial and multinational
public and private business environments.
He specialises in strategy, capital raising,
structured finance, mergers and acquisi-
tions. He is experienced in the technol-
ogy, mining, and automotive sectors, and
was involved in two of Canada’s Top 100
growth organisations.

“l am excited to continue my career
journey alongside John and his team in
optimizing the value of the Company’s
unique lithium iron phosphate (LFP) bat-
tery related mining assets,” said Siskos.
“The global transition towards sustainable
energy presents a compelling opportunity
for First Phosphate. Our LFP related mining
assets will play a pivotal role in supporting
this global paradigm shift.”

The International Fertilizer Association
(IFA) has announced that Tony Will has
been elected as the new Chair of the Asso-

Contact: Bruce Carew, EventWorx
Tel: +1 403 971 3227
Email: marketing@eventworx.ca

Sulphur Experts’ Sulphur Recovery Technical
Training Course,

KANANASKIS, Alberta, Canada

Contact: Daniel Domanko, Senior Manager
Tel: +1 403 215 8400

Email: Daniel.Domanko@SulphurExperts.com
Web: SulphurExperts.com

OCTOBER

Amine Experts Amine Treating Technical
Training Course,

NOORDWIJK, Netherlands

Contact: Jan Kiebert, Senior Manager
Tel: +31 71 408 8036

Email: Jan.Kiebert@SulphurExperts.com

Web: AmineExperts.com
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JULY-AUGUST 2023

ciation. Will is president and chief executive
officer (CEO) of CF Industries, a global manu-
facturer of hydrogen and nitrogen products
for fertilizer, clean energy, emissions abate-
ment and other industrial applications.

“l am honoured to serve as Chair of
IFA and help advance this vital organiza-
tion’s mission to promote the efficient and
responsible production, distribution and use
of plant nutrients,” Will said. “Our industry is
at the forefront of some of the world’s most
important challenges, from food security
to climate change. | look forward to work-
ing with our members and the IFA team to
continue our leadership role in addressing
these global priorities, collaborating not just
within our own industry but with government
and other stakeholders as well.”

Jeanne Johns, at the time managing
director and CEO of Incitec Pivot Ltd., was
elected as the new vice chair of the Asso-
ciation.Both Will and Johns serve on the
Executive Board of the Association, which
also welcomed two further new appoint-
ments: Ahmed ElI Hoshy, CEO of OCI
Global and Fertiglobe and Abdulrahman
Shamsaddin, CEO of SABIC Agri-Nutrients.
Svein Tore Holsether, president and CEO
of Yara, remains on the Executive Board
as Immediate Past Chair, along with Raviv
Zoller, President and CEO, ICL Group and
Alzbeta Klein, Director General, IFA. “Help-
ing to feed the world sustainably is at the
core of what we do, and IFA is fortunate
to have such seasoned executives on our
Board,” Klein said.

Sulphur Experts Sulphur Recovery Technical
Training Course, NOORDWIJK, Netherlands
Contact: Jan Kiebert, Senior Manager

Tel: +31 71 408 8036

Email: Jan.Kiebert@SulphurExperts.com
Web: SulphurExperts.com

NOVEMBER

CRU Sulphur & Sulphuric Acid Conference
2023, NEW ORLEANS, Louisiana, USA
Contact: CRU Events

Tel: +44 (0)20 7903 2444

Email: conferences@crugroup.com

European Refining Technology Conference,
LAGO MAGGIORE, ltaly

Contact: World Refining Association

Tel: +44 (0)20 7384 8056

Web: worldrefiningassociation.com/event-
events/ertc
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PHOSPHATES

The centre of gravity of the phosphate industry continues to shift, with Chinese exports less
important, and fresh demand coming from India and Brazil.

he phosphate market, which remains

the mainstay of industrial sulphuric

acid demand, has continued to see-
saw over the past few years, hit first by
covid and the attendant shutdowns, and
then, when the global economy was begin-
ning to recover, by Russia’s invasion of
Ukraine and the attendant sanctions which
restricted availability from key suppliers
like Russia and Belarus.

Global phosphate rock production
stood at 62.9 million t/a P,05 in 2021,
with production split as shown in Figure 1.
The world’s largest producer remains
China, which represents the vast bulk
of East Asian production and which pro-
duced 21.3 million t/a P,05 of phosphate
rock, 34% of the world’s supply, mostly
for domestic consumption. Next comes
Morocco, at 11.6 million t/a P,05 (18%),
and the United States, with 6.3 million t/a
P,O5 (10%) of production. Russia was the

Fig 1: Phosphate rock production 2021

@ Europe and CIS

Source: IFA
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fourth largest producer, followed by Jordan
and Saudi Arabia.

On the processed phosphate side,
global phosphoric acid production was
44.9 million t/a P,0z, with production split
as per Figure 2. On the whole the split is
similar to Figure 1, but as Figure 2 shows,
Africa produces less finished phosphates
a share of world production, and exports
phosphate rock to India, China and other
places to produce finished phosphates.
This is changing quickly however as
Morocco expands its downstream phos-
phate industry.

Overall, the regions that have the
greatest influence on phosphate produc-
tion and trade, and hence consumption of
sulphuric acid, are China, North America,
India, South America and North Africa.
China, India, Brazil and the USA between
them account for 60% of all phosphate
demand globally.

North America
South America
Africa

Middle East
East Asia

Rest of world

Source: IFA

SULPHUR
JULY-AUGUST 2023

Global picture

The US Department of Agriculture (USDA)
indicates that previously steadily increas-
ing global grain yields per hectare have lev-
elled off in the past few years, and this has
contributed to declining global grain stocks
since 2018, now down to historic lows as
a percentage of demand/use. This has
helped support higher crop prices for corn
and oilseed, exacerbated by a prolonged
drought in North America and Argentina/
southern Brazil due to several successive
La Nina years. Demand for phosphate
tends to be more affected by crop prices
than fertilizer cost. Better affordability for
phosphate fertilizers bodes well for demand
recovery this year. There was a major dip in
demand last year due to high prices caused
by lack of availability from Russia and Chi-
nese export controls. Combined mono- and
di-ammonium phosphate demand (MAP/

Fig 2: Phosphoric acid production 2021

@® cturopeand CIS
North America
South America
Africa
Middle East
East Asia

@ southAsia

Rest of world
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DAP) fell from 64.6 million tonnes product
to 58.7 million t/a in 2022. CRU forecasts
a bounce back to 63 million t/a this year,
though still down on 2021’s figure.

China

China remains the world’s largest producer
and consumer of phosphates. Phosphate
fertilizer production capacity stood at 21.4
million t/a P,05 in 2021 according to the
China Phosphate and Compound Fertilizer
Industry Association (CPFIA), though this
was down by 3.3 million t/a from 2016.
Production of finished phosphate fertilizers
was 16.8 million t/a P,05 in 2021, and con-
sumption 11.3 million t/a, with 5.7 million
t/a P,05 of phosphate fertilizers exported.
Most of China’s phosphate industry pro-
duces mono- and di-ammonium phosphate
(MAP/DAP); around 86% of all phosphate is
produced in these two forms, as compared
to 46% of global finished phosphate produc-
tion. This preponderance of MAP and DAP
means that in the past China has dominated
the export markets for these products, rep-
resenting 35-40% of global trade in DAP
and 19-24% in MAP in 2021. Production fell
sharply in 2022, however, to 15 million t/a
P,0Os, a decline of 12% year on year, as high
global phosphate prices due to the Ukraine
war and sanctions on Russian phosphate
led to consumption cutbacks. Phosphate
prices peaked around June-July 2022 and
fell back thereafter, with another uptick at
the end of the year. High prices for phos-
phate rock (inland Chinese prices almost
doubled) also affected production margins.
At the same time, China has maintained
export restrictions on phosphates in order
to prioritise its domestic market, where
demand remained strong in spite of the
higher prices. These began in late 2021
and were maintained throughout most of
2022. The amount of phosphate licensed
for export was only a fraction of what it had
been for the previous year. Chinese MAP/
DAP exports were 3.3 million t/a P,04 in
2022, down 43%. The restrictions have con-
tinued into 2023, though were eased a little
from April, meaning that Chinese exports for
this year are likely to be higher than last.
China’s phosphate industry is concen-
trated (85%) in four southern/central prov-
inces. The phosphate industry has been
shrinking for most of the past decade, suf-
fering as it does from declining consump-
tion as China tries to rein in overapplication
of some fertilizers; over-building of capac-
ity; and environmental pressures on plant

Sulphur 407 | July-August 2023
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Phosphate rock mining in Egypt.

operators, especially those in the Yangtse
River region. The government continues to
strive for greater nutrient use efficiency, tar-
geting an increase from 40% to 43% from
2020-2025, and is promoting new fertilizer
technologies such as water-soluble fertiga-
tion and new products with greater use of
micronutrients, as well as substitution with
more organic fertilizer. Domestic demand
is thus likely to continue a slow decline.
Meanwhile development of new MAP/DAP
production plants is very restricted and the
structural change in China’s phosphate
industry continues. China is increasingly
viewing phosphate as a strategic resource,
and CRU recently reported that there could
be cuts to downstream capacity in order to
manage China’s phosphate rock reserves
over the longer term.

North America

The US was the largest producer of phos-
phate rock in the world throughout the
20th century, but its dominant position
has declined over the past two decades
as competition has evolved elsewhere.
US production of phosphate rock peaked
in 1980 at 54.4 million metric tons, and
has more than halved since then. As
phosphate rock mining and processing
has shrunk in North America, the North
American industry has consolidated, leav-
ing just four major producers; Mosaic,
Nutrien, Simplot and Itafos, at nine sites.
Production of phosphoric acid in 2021 was
6.1 million tonnes P,0s.

SULPHUR
JULY-AUGUST 2023

PHOSPHATES

A larger planted area for corn, soybean
and wheat is forecast for 2023; roughly a
3.5% increase year on year due to higher
crop prices and better spring weather.
Itafos says it expects phosphate demand
from June 2022-June 2023 to be 3.85 mil-
lion t/a P,0g5, @ 9% increase on the pre-
vious year, though still significantly down
from 2019-2021. Imports and exports are
expected to be relatively flat year on year.

Looking out to 2026, however, Canada
is set to return to large scale phosphate
production with the start-up of Arianne
Resources’ Lac a Paul mine.

India

India has a significant domestic finished
phosphate industry but little domestic
phosphate rock mining. Consequently
the country is one of the most important
importers of phosphate rock and phos-
phoric acid, and the largest importer of
processed phosphates like DAP. India’s
phosphate consumption was 7.83 million
t/a P,05 for the fertilizer year 2021-22,
according to the Fertilizer Association of
India, part of a steady increase over the
past few years. This included 9.27 mil-
lion t/a of DAP (tonnes product), 5.68 mil-
lion t/a of single superphosphate (SSP),
and 11.68 million t/a of nitrophosphates
and NPK fertilizer. Domestic phosphate fer-
tilizer production was 4.7 million t/a P,Og,
including 4.2 million t/a (product) DAP and
5.35 million t/a SSP. Imports of DAP ran at
5.46 million t/a.
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PHOSPHATES

India has suffered from systematic
overapplication of urea at the expense
of other fertilizers. In an effort to improve
crop yield and provide more balanced
nutrition the government is attempting to
push greater application of phosphate and
potash fertilizers. As a result, Indian phos-
phate demand is projected to increase by
around 2.2% year on year, including a 3.2%
increase in 2023.

South America

Latin America continues to be a hotspot
for new phosphate demand is South Amer-
ica, with Brazil far and away the largest
consumer. Brazil's fertilizer requirements
have more than doubled in the past two
decades, and phosphate applications have
climbed from just over 3.5 million t/a P,04
in 2010 to 7.5 million t/a in 2021. The rest
of Latin America adds another 2.5 million
t/a P,05 of consumption, more than half of
this represented by Argentina and Mexico.
Phosphate consumption has risen equally
rapidly in these countries; around a 4%
increase year on year in Argentina, 5% year
on year in Mexico, and a remarkable 16%
in Peru, now the fourth largest consumer in
South America. Phosphate demand is con-
tinuing to increase, to counter phosphate
deficiencies in topsoil in e.g. Argentina’s
grain-growing Pampas region, as well as to
serve new areas being brought into cultiva-
tion. Growth is predicted to average 5-6%
year on year for the region over the next
few years.

As far as domestic fertilizer produc-
tion goes, phosphate rock in the region
is mined mainly in Brazil and Peru. But
downstream capacity remains limited.
Total phosphoric acid production in 2021
was 2.6 million t/a P,0g, 1.5 million t/a
of that in Brazil, and most of the rest in
Mexico, and the region has to import to
cover the gap.

North Africa/Middle East

On the production side, Nort