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Supercharging
lithium extraction
through custom
chemistry

“

That was me,” Dave Keselica
acknowledges when asked about a
life-long infatuation with chemicals and
the outcomes of combining them. “I
was the guy setting things on fire in the
basement. I was interested in chemicals from
the time I was a little kid. The industrial
minerals came later.”
A chemical engineer with a degree from the
Massachusetts Institute of Technology (MIT),
the ceo of Mulberry, Florida-based ArrMaz –
a US-headquartered global producer of
specialty chemicals for the mining, fertilizer,
phosphate, industrial ammonium nitrate,
asphalt, and oil and gas industries – Keselica is
still playing with fire. Today, however, the
flames are being fanned by a red-hot boom in
demand for lithium; demand sparked
primarily by the projected growth in global
electric vehicle production.

Life in the fast lane

Although forecasts differ when it comes to
tracking the pace of growth in worldwide
electric vehicle output, recent projections
share one thing is common, they almost all
point due north.
Fastmarkets recently put together a research
White Paper on lithium demand (pp28-32)
which forecast plug-in EV sales would grow at
38% CAGR to 2025, which will mean an EV
penetration rate of 16% – with some 17 million
EVs being sold that year, requiring some
584,000 tonnes of lithium for EV batteries.
By 2025, Fastmarkets expects lithium
demand from EVs to be rising at a rate of
180,000 tonnes per year and total lithium
demand to be rising at 220,000 tpy.
Similarly, data and analytics company
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“For us, customization is essential,” says ArrMaz chief
executive officer Dave Keselica, who is spearheading
a molecule-by-molecule drive to recover every bit
of lithium the company’s customers pull out of the
ground.
Jo Isenberg-O’Loughlin
GlobalData forecast in a recent report that
demand for the lithium required to produce
lithium-ion batteries for use in EVs will more
than double from 26.7 kilotons in 2018 to
58.3 kilotons in 2022. Analysts there expect
the worldwide EV market to expand at a hefty
compound annual growth rate (CAGR) of
15.6% through to 2022.
China is expected to lead the market with
more than a 50% share and to grow three
times as fast as the US over the next five years.
An accompanying increase in lithium
consumption will support investment in mine
expansions across Chile and Australia,
GlobalData analysts predict, and support new
mine investment in both countries, along
with Argentina and Canada.

The right fit

None of this is news to Keselica, who took the
reins of ArrMaz in 2013 soon after the
company was acquired by Golden Gate
Capital, a San Francisco-based, private equity
firm, with over $12 billion in committed
capital. The fit has proven a good one.
“My background has mostly been in
specialty chemicals and industrial minerals
and I’ve kind of moved back and forth
between the two,” says Keselica, who added

an MBA degree – earned at night school and
on weekends – to his set of credentials.
Prior to joining ArrMaz, Keselica spent
almost a decade at EP Minerals, an industrial
minerals business headquartered in Reno,
Nevada.
“I ran that for about 10 years and we had a
lot of success growing that business,” he says.
Earlier stops along the way included stints
at Imerys, and English China Clays, both in
the industrial minerals arena.
“Before that, I was in the specialty chemicals
business where I worked for Ashland, a company
called Allied Colloids and Hercules, which
later became part of Ashland,” Keselica adds.

Fifty years and counting

ArrMaz, which today has nine
manufacturing facilities worldwide – four in
the US, two in Brazil, and one each in China,
Saudi Arabia, and Morocco – began life more
than 50 years ago developing specialty
chemicals for the phosphates industry.
“The company broadened from that base to
become the leading supplier of phosphate
flotation chemicals worldwide,” Keselica says.
Along the way, ArrMaz also became “a
leading producer of flotation chemistry for
beneficiating industrial minerals such as silica,
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calcium carbonate and feldspar as well as
specialty metals such as lithium,” he adds.
“Our historical basis was in phosphate
fertilizer, so chemicals for phosphate fertilizer
producers is the biggest part of our business.
But industrial minerals is also a large and
fast-growing part. And lithium has become a
big part of that too.”

Moving into lithium

Going global

Since entering the market, ArrMaz has made
what Keselica describes as “good progress”
growing and optimizing its lithium-related
business in North America.
“But when it comes to floated lithium,
North America is a relatively small part of the
global picture. So, over the past couple of
years, we have been actively working with

producers in other parts of the world –
particularly in Australia and China – to
develop optimized collectors to help them
maximize their process performance.
“You build on the foundation of what you
have learned in North America,” he adds, “but
the solution for every customer winds up
being different and unique.”

Customization is the key

“It is very seldom that a collector designed for
one mine will work in another mine,” says
Keselica. “It could be due to different mineralogy
in a deposit, or it could be differences in
mining practices, differences in the way the
ore is being prepared, differences in the
flotation process or even in the water chemistry.
“Any [a combination] or all of those factors
can impact identifying what the optimal
collector solution is. So, for us, customization
is essential,” he says. “And there is quite a
bit of detective work involved to find the
right path.
“There may be some common elements in
some of the core components contained in
collectors for different customers, but the
overall package will always be unique to a
particular site.”
Although Keselica stops short of identifying
the particular chemistries that ArrMaz is

ArrMaz

ArrMaz’s active entry into the lithium arena
dates back some three years when the company
began working with a Canadian lithium
producer “to try to find them an alternative
collector scheme to help improve recovery
and grade relative to a commodity collector
they had been using previously,” Keselica
explains.
“We also provided quite a bit of technical
support regarding process improvements,” he adds.
“That’s really how we got our start in lithium.”
Since then, ArrMaz has invested in adding
research talent and facilities – including a
technologically advanced research and
development facility, which opened in
Mulberry in January 2018 – to help serve the
burgeoning lithium market.
“We, like everybody, see the need for more
lithium to drive electrical vehicle growth,”
Keselica says. “And some of that lithium is

going to be coming from hard rock deposits
– such as spodumene and lepidolite – that
need to be floated to get the lithium
concentrated.
“For any of those flotation operations to be
successful, they need to have good recovery of
lithium from what they are mining. They
need to produce a lithium concentrate with
adequate grade so that they can market the
concentrate they are producing.
“Chemistry is a big part of getting that right
and positioning those lithium producers to be
competitive and successful,” Keselica says.
“This is one of our top strategic projects.
Over the past two years, we have doubled our
lab staffing and greatly extended our research
and development (R&D) facilities in Florida
and other parts of the world. This has allowed
us to increase our efforts in lithium flotation,
and in many other areas too.

ArrMaz headquarters in Mulberry, Florida.
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supplying customers, he concedes that the
company is selling about a hundred different
formulations to the mining industry today.
The nature of that sell typically follows one
of two tracks.
“In some cases, we work with customers or
engineering companies long before they break
ground on a mining operation to help them
figure out the right process flowsheet and the
right chemistry,” he says.
“In other cases, operations will start up
on a commodity collector chemistry that
might be recommended by an engineering
firm and stick with that during
commissioning,” he adds. “But eventually
it becomes apparent that the recovery grades
are not optimal and that value can be
increased significantly by improving one or all
of these factors..
“That’s typically when we get a call.”
Keselica says. “And we can work closely with
the site to understand the process and their
particular needs and develop the most
economical technology.”
In addition to working with miners,
ArrMaz is also doing “a lot of work” with
engineering firms and third-party labs trying
to help them figure out how to use flotation
to pull lithium out of some of the pegmatite
ores that’s aren’t currently being mined.
“We’re trying to come up with the right
process flows and chemistry to help them
do that in regions where it hasn’t been
developed yet,” Keselica says. “There are a
lot of people interested in developing new
lithium deposits.”
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ArrMaz is strategically located close to its customers to ensure security of supply and ongoing
technical support.
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The ArrMaz Innovation Center is developing the next generation of chemistry for industrial mineral
flotation.

ArrMaz

ArrMaz’s customization service is built into
the price of each product it tailors for and
supplies an individual site.
“We’re selling products and the service is
provided without charge since, for us anyway,
we need to do a lot of hands-on work to
ensure that the product is right and it’s being
used in an optimal way. So, we provide a lot
of support, but our revenue stream just comes
from sale of our chemical products.
“Customers are looking for solutions
wherever they can find them [and] we’re not
alone in the market,” he says. “But with the
technical support we can bring to bear, we
have been pretty successful so far.”
To date, North America accounts for the
bulk of those successes.
“As you get out of North America, we are
just starting to grow,” Keselica says, adding
that based on what the company has observed
so far, there appears to be considerable use
offshore of commodity-type surfactant
solutions. “So, for us, the ability to customize
and come up with a specific solution for each
of those customers is really where our
advantage comes in.

ArrMaz

The ArrMaz advantage

ArrMaz’s world-class manufacturing and process control capabilities ensure the highest quality
products are made consistently.
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ArrMaz’s metallurgical lab can maximize your grade and recovery, and help you discover your ore’s true potential.

“We also do a lot of work to help them
optimize their processes in ways that don’t have
a whole lot to do with the specific application
of our product,” he adds. “They are buying a
product from us, but what we are trying to deliver
is optimum recovery yield and throughput.”

ArrMaz

“Customers know when they are buying a
product that the ArrMaz service and support
is right there behind it,” Keselica says. “They
know we will be working with them over time
to make sure the product continues to be the
right product for them.

ArrMaz technical experts examining different spodumene concentrate grades with the goal of
maximizing grade.
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Starting small

Although lithium-related activities currently
account for a relatively small part of ArrMaz’s
overall business, the company is “definitely
bullish” about the metal’s prospects.
“Lithium has become an essential
component for the development of green
energy,” Keselica says.
“Lithium is coming from brines and also
from mine sources,” he adds. “We think that
mine sources will continue to be an important
part of the whole puzzle. And we see our role
as doing everything we can to make the
utilization of those precious, hard-rock lithium
resources as economic and efficient as
possible.
“That means we are working to recover
every bit of lithium our customers pull out of
the ground,” Keselica emphasizes. “And to do
that, they need the best beneficiation technology
and the best collectors; so, we are working on
making collectors to produce higher-grade
product from lower-grade, more challenging
ores – we are pushing to increase recovery and
reduce costs. That’s our goal,” he says.

From here to there

Sizing up the current state of the lithium
market, Keselica suggests the trajectory of the
March 2019

Challenges and opportunities

ArrMaz

Looking ahead, Keselica foresees a number of
key challenges confronting both the company
he heads and the global lithium market it
now supplies.
One of the more pressing challenges, is
insuring that the process involved in

Laboratory float cell showing spodumene

Different spodumene concentrate grade samples in ArrMaz’s laboratory. Improved grade provides
opportunities for mineral processors to enter higher end markets and benefit from increased mineral value.

developing a formulation and ushering it
from the lab to commercialization is as
error-free and efficient as possible.
“The most inefficient thing you can do is to
run laboratory testing, come up with the
results and a recommendation and then have
the product prove unsuccessful on a
commercial level,” Keselica says.
A second major challenge confronting
ArrMaz is the web of varying regulatory

ArrMaz

price and underlying supply/demand
dynamics of the metal has followed an all too
typical path.
“When demand for a new material ramps
up, you get a lot of excitement that can lead
to over investment,” he says.
“It is really hard to get industry capacity to
grow at the same rate as demand. There is just
no good way to sync those things up. And I
think that is just what we are going through
now.
“I think the situation will correct and things
will continue to move,” Keselica adds, “but
the fundamentals of lithium are going to
continue to move in the right direction.”
And ArrMaz is positioning itself to move
along in the same direction.
“The fact that we are putting a significant
number of our technical resources and
planning to spend capital in this area is a sure
sign that we think there are opportunities to
create value,” Keselica says.
“Industrial minerals and specialty metals
flotation is kind of a core business for us – I
think nearly half our resources are dedicated
to that. And lithium is one of the fastest
growing items in our entire portfolio,” he
adds. “So, it gets a lot of attention.”
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beneficiation using ArrMaz’s most advanced

Lithium extraction from lepidolite via froth

CustoFloat® collectors.

flotation using ArrMaz’s CustoFloat® collectors.

March 2019

requirements in force around the world.
“You have a chemistry that is innovative
and is safe and you are using it in one part of
the world, [but] if you then want to pull that
chemistry into a different part of the world, it
can be prohibitively expensive due to local
regulatory and testing requirements.”
More broadly, ArrMaz’s CEO sees the
global lithium market facing three steep
challenges today and as it matures into the
future. These include the risk of overcapacity,
ensuring sustainability, and resource
preservation.
“There is a lot of pressure to ramp up
production quickly to support this rapidly
growing market,” Keselica says. “That creates
the risk of overcapacity that can take years to
sort out and is not unique to lithium.”
“As we grow resource extraction, we need to
make sure it’s done in a sustainable way,” he
says. “We want these lithium resources to last
for a long time. And that means we ought to
be working to maximize the recovery of
resources in the ground even if that does not
maximize your short-term economics.”
Finally, Keselica points to an increasingly
urgent need to look for opportunities to
re-use these critical materials.
“How do we preserve the resources in the
ground?” he asks rhetorically. “When the
battery has reached the end of its’ useful life,
how do we recycle it?
“It’s so early in the life of electric vehicles,
we don’t have a lot of EVs being retired yet,”
Keselica admits. “But there is going to be a
bulge coming, and I am sure there are going
to be some big opportunities there. And some
big challenges,” he adds.
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