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Phosphate is a non-renewable resource and must be managed accordingly. Understanding the phosphate industry
from beginning to end is the key to unlocking the true potential of phosphate ore to produce superior quality
fertilizer sustainably and cost-effectively. Better rock processing from the mine improves grade and recovery creating
a more valuable rock and better feed stock for fertilizer plants, enabling them to produce higher value fertilizer.
Better quality fertilizer in turn delivers greater benefits to farmers, improving crop yields, livestock nutrition and food
quality to meet the needs of a growing global population. Mining chemicals and fertilizer process aids are essential
to creating such value throughout the phosphate fertilizer supply chain.

Mining
Improving phosphate grade and recovery from the mine delivers tangible environmental and cost benefits. Better recovery of
phosphate rock increases mine life by yielding greater rock tons per acre. As a result, mine reserves last longer, benefiting more
stakeholders over an extended period of time. The cost of permitting is delayed since fewer acres need to be permitted in the short
term to produce the same amount of phosphate rock, delivering significant administrative and operational cost savings. Shipping
logistics are also improved as higher grade rock leads to freight savings and often reduced mining excise taxes. Higher grade rock
has more value in the open market and creates the opportunity to produce a wider range of fertilizer products.
The environmental impact of mining operations is also reduced with better phosphate rock processing as fewer acres need to be
disturbed for the same amount of rock yield. The mine yields more recoverable phosphate rock from less excavated and processed
ore, driving the cost per ton of the rock downwards.
Therefore improving operational economies must start at the mine. As phosphate resources are depleted, mining operations need to
pump greater distances. Better pipeline economics can be achieved by using rheology modifiers for slurry handling such as those
formulated by Arkema-ArrMaz to lower viscosity, improve particle suspension and lower water consumption, and hence reduce
energy costs, increase throughput and ensure safer, more efficient pipeline shutdowns and startups.

Extraction / Beneficiation
At the beneficiation plant, optimizing phosphate grade and recovery is
critical to the phosphoric acid and fertilizer production processes, as it
influences not only end product cost, but also quality.
Since 1967, Arkema-ArrMaz has been serving the process and
functional chemical needs of the phosphate industry to improve ore
grade and recovery.
Todd Parker, Global Mining Marketing Manager at Arkema-ArrMaz
states that while there are many ways to increase recovery, the
following 10 important plant rules must be followed in order to improve
mineral processing grade and recovery.
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Flotation froth loaded with phosphate mineral pouring off
column flotation cell – Arkema-ArrMaz collector and frother.

10 PLANT RULE S TO MAXIMIZE
MINERAL PROCESSING GRADE AN D RECOVE RY
1.

Avoid ore dilution – keep the feed clean of overburden and other contamination.

2.

Liberate the feed as needed, creating as few fines as possible.

3.

Wash the ore well and remove clays/impurities.

4.

Size the feed well for flotation sections or equipment.

5.

Float similarly sized feeds together.

6.

Use the cleanest water for conditioning and flotation.

7.

Condition feed at the right solids and at the right pH.

8.

Use the right amount of reagents, water and air.

9.

Employ smooth, non-turbulent flotation at the transfer zone from pulp to froth.

10. Feed the plant at stable rates – do not overload the equipment.

Parker further explains “These rules may seem rudimentary in nature but often
getting back to the basics of mineral processing will help improve grade and
recovery. Improving recovery or grade is a balancing act – improving one is
usually achieved at the detriment of the other. True positive step changes in
the grade recovery curve can only be derived from the integration of
flowsheet design and reagent formulation. Arkema-ArrMaz is skilled in this art
and can partner with you to help you discover you ore’s full potential.”
While there is no universal reagent scheme and flowsheet design, each
directly influences the other. Therefore operations designed with a marriage
of flowsheet, equipment selection and reagent formulation creates the best
value for the miner.
Arkema-ArrMaz develops custom reagent schemes and flowsheet designs for
customer-specific phosphate ores to recover more, higher grade phosphate
while consuming less energy and resources, and extending mine life. We
provide a complete technical service package that includes laboratory evaluations of flowsheets and reagents as well as process
consultations on existing operations, and custom-formulated reagents to improve recovery and grade for phosphate processing
operations around the globe.
Arkema-ArrMaz process consultation – examining froth
characteristics for maximum recovery and grade.

The ability to recover fine fractions can also significantly improve operational economies, extend mine life, and reduce the demand
for clay and tailings impoundments. However, handling and recovering finer phosphate fractions can create a balancing act
between overall recovery and conditioning / flotation efficiency. Oftentimes clays interfere with the flotation process, driving costs
up and challenging the recovery of other size fractions. In this case, reagent selection is key. Unique to Arkema-ArrMaz are our
CustoFloat ® and CustAmine ® reagents formulated to handle clays and multiple-sized feed fractions. These reagents have found
success for carbonate and silica rejection in clay-laden feeds while maximizing grade and recovery.
The end result is a purer phosphate for phosphoric acid production.
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Phosphoric Acid Production
When a better grade of phosphate rock is used, the phosphoric acid plant produces a cleaner, purer phosphoric acid. Lower rock
impurities such as aluminum, magnesium, and iron make for better quality acid, which in turn leads to a more consistent and
uniform fertilizer granule. Lower carbonates in the rock facilitate greater processing tons of phosphoric acid in reactors, and
reduced defoamer and sulfuric acid use. With better quality rock, clarification steps are improved and less by-product sludge is
generated, reducing the amount of sludge recycled into fertilizer production thus improving fertilizer quality. Fewer impurities also
improve filtration and lead to a lower gypsum stack footprint, as less stack volume is wasted on impurities such as silica.
Better quality feed reduces production costs and improves operational efficiency. Lower rock impurities, namely silica, reduces scale
in phosphoric acid operations as well as abrasion and erosion in plant equipment. Better rock quality also reduces the need for
nitrogen additives such as urea for phosphate-based fertilizer, which has been increasingly used as rock quality has diminished.
At the phosphoric acid plant, chemical technologies such as Arkema-ArrMaz’s custom formulated Quell ® series of defoamers can
reduce operational inefficiencies caused by foam and entrained gases, improve evaporator efficiency and increase throughput.
Better rock combined with our filtration aids lead to improved filtration rates. The combination of the right defoamer and the right
filtration aid creates gypsum crystals that are easier to filter, increasing filter capacity and reducing filtration losses. This in turn
translates into higher grade phosphoric acid for phosphate fertilizer production.

Fertilizer Production
Purer phosphoric acid production leads to improved fertilizer granules,
grade and quality. Additional benefits include improved hardness, more
consistent size and solubility, better granulation, and the ability to produce a
diverse range of superior quality fertilizer types based on market needs.
Granulation operations can produce a potentially more valuable fertilizer by
using better quality phosphoric acid combined with appropriate process aids
to overcome operational challenges. The goal is to make the strongest and
most uniform size granule, while meeting all analytical requirements without
over formulation. The lower the phosphoric acid impurities the easier it is to
make consistent phosphoric acid, and as the granulation plant is fed
consistent, high-grade acid, the better the granulator runs. The better the
granulator runs, the higher the production without the need to recycle offspec granules.
The use of the right process aids such as those provided by Arkema-ArrMaz
can improve fertilizer quality, resulting in granules that are easier to store,
handle and ship. Our granulation and coloring aids improve hardness,
roundness, color and appearance, leading to improved quality recognition
by the fertilizer market. Arkema-ArrMaz’s DUSTROL ® and Fluidiram ® coating
agents significantly lower dust generation and caking (pile set) during
storage and handling, reducing environmental concerns and improving
worker safety.
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Free-flowing DAP treated with Arkema-ArrMaz
process aids to solve dust and caking issues.

Micronutrient Fertilizer Blending
A recent trend among phosphate fertilizer producers is to add micronutrients to
fertilizer to meet the specific micronutrient requirements of varying soils and
hence increase fertilizer value. But this process makes manufacturing a quality
granule more difficult. Arkema-ArrMaz has significant experience in solving
micronutrient challenges and improving the characteristics of P, K, Urea, AN, AS
and bulk blend mixtures. The quality of such fertilizers is even more dependent
on process additives such as granulation aids, dust control and anti-caking
coatings provided by Arkema-ArrMaz, as generally such softer fertilizer granules
must be fortified with these additives.

Testing fertilizer granule strength
in Arkema-ArrMaz fertilizer lab.

Segregation is also a significant issue when blending micronutrients with fertilizer
due to differences in the size and physical properties such as volume, density
and shape of the particles being blended. Arkema-ArrMaz’s Microstickers ®
coating technology, engineered specifically for this purpose, produces stable
micronutrient fertilizer blends for up to 90 days. This innovative technology
provides consistent, uniform micronutrient distribution on fertilizer surfaces,
enhanced color and appearance, and dust suppression characteristics. We work
closely with our customers to assess production plant needs, conduct
micronutrient fertilizer blending formulation development and stability testing,
complete engineering design and equipment installation, and provide ongoing
technical support to optimize blending performance.

Storage, Handling and Delivery
When handling fertilizer, the prevention of dust and caking is a must to ensure worker
safety and compliance with environmental, health and safety (EHS) regulations.
Arkema-ArrMaz’s REACH compliant DUSTROL ® and Fluidiram ® dust control and anticaking coatings are engineered to eliminate such fertilizer storage and handling issues
during warehousing and trans-loading operations.
Our coatings improve fertilizer handling and storage characteristics enabling producers to
offer a better quality fertilizer that blenders, distributors and farmers prefer.

Granule quality improved with coating,
coloring and anti-caking test runs in
Arkema-ArrMaz fertilizer lab.

Working with Us
Understanding phosphate fertilizer production challenges and solving fertilizer quality issues is what we do. Our capabilities are
enhanced by our advanced laboratory facilities which enable us to simulate real-world processing and production challenges, and
conduct comprehensive testing and evaluation in a controlled laboratory setting. Our PhDs, research scientists and technical experts
can provide specific, actionable guidance on the quality of rock that can be produced from a phosphate ore and the purity of
phosphoric acid that can be manufactured from the rock, to help our customers produce a higher quality, potentially more valuable
fertilizer.
Optimizing from mine to market is key to any successful phosphate operation. Better phosphate rock quality as a result of optimized
mineral processing supported by ore-specific, custom-formulated flotation chemicals leads to better feed to the fertilizer plant.
Efficient fertilizer manufacturing enhanced with the right process aids produces higher quality fertilizer, creating more value and trust
in the marketplace for fertilizer producers.
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PHOSPHATE OPTIMIZATION
FROM MINE TO MARKET

Since 1967, Arkema-ArrMaz has been a trusted partner to the crop nutrition, mining, infrastructure, oil and
gas, and other growing industries worldwide, delivering innovative chemical solutions for process improvement
with superior responsiveness, expert technical advice and outstanding customer support. Some of the world’s largest
producers trust Arkema-ArrMaz’s proven solutions to optimize their process performance and efficiency. Let us do the
same for you.

CONTACT
Contact Arkema-ArrMaz today to discover how our high-quality custom solutions can improve your product and process.
Email info@arrmaz.com for further information.

The stat ements, t echnical informat ion and recommendations contained herein are believed t o be accu rate as of the date hereof. Sinc e t he c ondit ions a nd met hods of us e of t he p rodu ct a nd of t he informat ion referred t o
herein are beyond ou r control, our company expressly disclaims any and all liability as to any result s obtained or arising from any us e of t he product or reliance on s uch information; NO WARRANTY OF F ITNE SS F OR
ANY PARTICULAR PURPOSE, WA RRA NTY OF ME RCHANTABILITY OR ANY OTHE R WARRANTY, EXPRESS OR IMPLIED, IS MADE CONCERNING THE GO ODS DES CRIBED OR THE INFO RMA TION P RO VIDE D HE RE IN.
The information provided herein relat es only t o t he speciﬁ c product designat ed and may not be applicable when such product is us ed in combination with other materials or in any proces s. The us er should thoroughly
t est any applicat ion before commercializ ation. N ot hing c onta ined herein c onst it ut es a licens e to practice under any patent and it s hou ld not be const ru ed as an indu cement t o infringe any patent and the us er is advised
to take appropriat e steps to be su re that any proposed use of t he product will not resu lt in pat ent infringement . We encour age you to always r ead and under stand the Produc t Data Sheet and the S afety Data
S heet for all produc ts.
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