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ABOUT LANXESS
We are a leading specialty chemicals company based in Cologne,  Germany, 
well established on the global market. Our primary expertise lies in pro
ducing, developing, and marketing chemical intermediates, additives, 
specialty chemicals, andplastics.As a specialist andefficientpartner,we
offersolutionstoallkindsofchallengesfacedbyourcustomers.Wefocus
on our  customers’ requirements in order to drive progress and reliably pro
vide innovative product, material, and service solutions. Ourmanufactur
ing,administration,andlogisticsprocessesaredesignedforefficiencyand
performance.

Weofferabroadrangeof technologiesandsolutions for the treatmentof
water and other liquid media and are one of the leading manufacturers
of ion exchange resins,with production sites in Germany and India. Our
Lewatit® ion exchange resins and adsorbers are used inmany different
industries and applications to treat water and other liquid media.

With our sustainably produced Lewatit® Scopeblue ion exchange resins,  
we offer products that have a carbon footprint up to 61 percent smaller
thanproductsmanufactured fromconventional fossil sourcesandconsist
ofmorethan90percentrenewablerawmaterials. Inaccordancewiththe
mass balance approach, they are chemically identical to conventional pro
ducts and produced in the same plants using the same processes.

In addition,we also offer a rangeofBayoxide® iron oxide adsorbers for
various water treatment applications. Furthermore, our unique calculation 
anddesign softwareLewaPlus® is used formodelinganddimensioning
diverse ion exchange systems, including process configurations only
available with Lewatit® product technology.

  High-quality products
Providing high-quality products is crucial for our business
success. Our global production sites are carefully controlled in
order to  ensure the highest quality possible, no matter where our 
productsaremanufactured.

Reliable service
Weprovideahighleveloftechnicalexpertiseanddoourbestto
support you however we can. Our global technical sales team will 
helpyoufindthebestproductforyourneeds.

Innovative solutions
We are continuously investing in research and development in 
order tooptimizeourproductsanddiscover innovativeuses for
our ion exchange resins, adsorbers, and iron oxide adsorbers.



Selective Lewatit® ion exchange resins for extracting, refining, and recycling battery metals  3

BATTERY METALS VALUE CHAIN:  
LEWATIT® ION EXCHANGE RESINS  
PLAY A CRUCIAL ROLE

Technologies for generating renewable energy from wind and solar power are expected to be key for the 
 transition of the energy sector towards climate neutrality. Lithium-ion ion batteries (LIBs) can store electrical 
energyveryefficientlywithhighgravimetricandvolumetricenergydensities,shortchargingtimes,andlong
lifecycles.Especiallyinthefieldofelectromobility,LIBsareexpectedtoplayacrucialroleinthetransitionfrom
fossil-driven combustion engines to battery-powered motors. 

Asa result, thedemand forecast for lithium-ion batteries is
strong.Toobtain thebatteriesneededfor thegreenenergy
transition,ithastobeensuredthattheycanbemanufactured
in sufficient quantities at a low CO2 footprint. Therefore,
there is a high demand for raw materials produced using
 sustainable  techniques. Additionally, to secure market accep
tance, a  recycling process with a low CO2 footprint has to
be  established. For all these challenges Lewatit® chelating 
resins play a crucial role in extracting and refining raw
materialsaswellasrecycling(Figure 1).

ThefascinatingpropertiesofLewatit®ionexchangeresinsfor
thesustainableextraction, refining,andrecyclingof lithium,
nickel, cobalt, manganese, and  copper are described in this 
brochure.

Figure 1:  
ValuechainofLIBs.Theredmarkings 
denote processes in which Lewatit® ion 
exchange resins play a key role.
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UNIQUE FEATURES OF LEWATIT®  
LEAD TO SAVINGS ON CAPEX AND OPEX

Ion exchange resins are cross-linked polymer networks
equipped with ion exchange groups that are utilized to load 
and concentrate target ions onto a solid separation medium. 
These resins typically possess a spherical bead shape with 
amean sizebetween0.3–1.1mm.Whenfilled into aves
sel, the resin beads organize into close packing, generating 
defined interstitial void spaces between the beads. These
void spaces enable the treated fluids to flow homogene
ously. In contrast to other non-spherical separation media,
thehomogeneous flowallowsmoreefficientusageof total
capacityandimprovesseparationefficiency.

Theporosityof ionexchange resinscanbefine-tunedover
a wide range, generating microspores (gel-type, < 2 nm),
mesopores(2 nm–50 nm),andmacropores(50 nm–1 µm).
Choosing the right porosity for a specific application in
hydrometallurgy is crucial because the pores enable the 
battery metals to access the ion exchange site. Therefore
the ion exchange kinetics can be optimized and high loading 
capacities as well as pure battery metal concentrates are 
obtained.

Ion exchange resins are prepared by the free radical poly
mer-ization of organicmonomers such as styrene in emul
sion drops. Since ion exchange resins exhibit charged polar 
groups as active sites, the polymers need to be chemically 
crosslinked, e.g. by divinyl benzene, in order to prevent the 
beadsfromdissolving.Thedegreeofcross-linkingisacrucial
parameterfortheselectivityoftheresinbeadsanditprovides
the required accessibility to the functional group.Tradition
ally, ion exchange resins are prepared by suspension polym
erization, which yields a broad bead size distribution. As a 
result,veryoftenlowoperatingcapacitiesandlowmechani
cal and osmotic stability due to inhomogeneous cross link ing 
are obtained. LANXESShas therefore developed a unique
technology to produce monodisperse beads that is based 
onencapsulationofmonodispersedrops.Interestingly,these
resins have superior mechanical and osmotic stability and 
excellent exchange kinetics due to the homogeneous polym
erization within monodisperse drops. 

Scheme 1:  Schematicrepresentationofthechemicalstructureofanionexchangeresin;blacklinearpolystyrene,yellowcross-linker, 
red ion exchange groups.
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UNIQUE LEWATIT® PROPERTIES  
OF HYDROMETALLURGICAL  
APPLICATIONS

Tailored bead size distribution enables savings in CAPEX and OPEX and generates high-quality battery metals

The sizeof the resinbeadsplays a key role inhydrometal
lurgyapplications.AtLANXESS,theparticlesizeofmonodis
perseresins– thosewithauniformbeadsize– isadjusted
with highprecisionbymeansof continuousdroplet forma
tion through a perforated plate. In aqueous suspensions
containingmonomerdropletsofuniformsize,theresinbeads
are then formedbypolymerization (Figure3).Thismethod
allowsbeadsofdifferentsizestobecreatedinaflexibleand
reproduciblemanner–avitalprerequisitefortheirlarge-scale
application. The polymer beads in standard types measure 
between0.5mmand0.7mm.Inadditiontothetypeofion

exchangegroups in thepolymer (Figure7), their suitability
foraspecificseparationtaskdependsontheirnumberanda
rangeofotherpropertiesandcharacteristics.Processpara-
meterssuchasthepHvalue,temperature,andflowratealso
influence the separation performance. The ion exchange
processusuallytakesplaceinsinglecolumnsorinaseriesof
columnsthatarefilledwiththeresinandthroughwhichthe
solutionstobetreatedflow.“Resininpulp”(RIP)processes
have also been developed, whereby the resins in the solution 
or suspension to be treated are suspended and then 
separatedbeforeregeneration.

Figure 2:Opticalmicroscopemicrographofheterodisperseionexchangeresins(left),sizedistributionofheterodisperseandmonodisperseionexchange
resins(middle),opticalmicroscopemicrographofmonodisperseionexchangeresins(right).

Smallresinbeadswithadiameterofjust0.3mmto0.4 mm
–alsoknownasMDS(monodispersesmall)resins–exhibit
very different properties and characteristics comparedwith
standard sized beads. Thanks to their smaller size and, in 
turn,shorterdiffusionpaths,theyexhibitfasterkineticsduring
exchange and regeneration. Not only does their homo
geneous packing density (Figure 2) make them ideal for
chromatographic separation, they also have a higher capacity 
utilization and, in turn, longer service lives with lower require
mentsforregenerationchemicals.However,thesmallerbead
sizealsoresults inhigherpressure loss,afactorthathasto

be taken into account when the plant is designed. A com
parisonoftheloadingperformance(Figure6)ofaniminodi
aceticacid(IDA)chelateresinofMDS-type(left)withcopper
ions(blue)showscleardifferenceswithrespecttostandard
monodisperse resin (MD,middle)andheterodisperse resin
(HD, right) with a wider bead size distribution. In addition
to superior retention,MDS resin exhibits a sharp, precisely
definedmasstransferzoneofadsorption.Thisprevents the
prematurebreakthroughobserved especiallywithHD resin
asaresultofafuzzieradsorptionmasstransferzone.

Heterodisperse (HD) beads Monodisperse (MD) beads

 ⬛ Polymerization in 
 conventional reactors 
during stirring

 ⬛ Polymermanufactured
injettingcolumns

 ⬛ Advantages in stability 
and operating capacity
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Ontheotherhand, theRIPprocess imposesquite different
requirements.An ion-containing suspensionofore slurry is
mixed with the resin beads. After a contact period during
which the resin absorbs the ions, the resin is separated again. 
To increase efficiency, multiple vessels are positioned in a
cascade arrangement and the ore suspension is treated with 
the exchange resin in counterflow (scheme2) (continuous
RIP).Duringthisprocess,themajorityofmetalionsfromthe
slurry are captured by the resin and can be recovered when 
the resin is regenerated. In thefieldofhydrometallurgy, ion
exchange processes such as these are increasingly replacing 
thedecantingof suspensions in largewater tanksbecause

this not only requires a great deal of space, but is also
time- and cost-intensive.Mechanically robust ion exchange
resins are needed for separating and transferring the resin
as efficiently as possible. This helps to prevent premature
resinbreakageduringextraction.Asufficientsizedifference
between resin and ore slurry particles is also essential 
for efficient separation. Because of this, LANXESS has
 developed two highly stable Lewatit®TP209 types: a mono
disperseresinwithaparticlediameterof0.85mm(XL)and
a heterodisperse resinwithanaverageparticlediameterof
1.1 mm(± 0.1)(XXL).
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Figure 3: Two-stageproductionofmonodisperseionexchangeresins
throughcontinuousdropformationandsubsequentbatchpolymerization.

Figure 5: MechanicalresilienceofLewatit®MonoPlusTP209XL and XXLcomparedwithtwocompetitorproducts(W1/W2)intheChatillonandrollertests.

Figure 4:ComparisonofMDSandMDresins for thesofteningof lithium
brine(60°C;flow10BV/h;breakthroughat100ppbCa).TheY-axisshows
thecalciumconcentration(ppb)intheeffluentofafixedbedcolumn.The
X-axisshowsthethroughput(BVs).Lewatit®MDSTP208 is plotted in red 
circles and Lewatit®MonoPlusTP208 is plotted in black squares.
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High osmotic and mechanical stability ensure long resin lifetime

Due to the requirements of the RIP process regarding the
mechanical stability and elasticity of the resin beads, these
properties were examined in detail in the laboratory. Compar
ative measurements with competitor products revealed 
superiorperformanceprofilesforboththeLewatit®MonoPlus
TP 209XL and XXL types. These were demonstrated in the 
Chatillon test, for example, which helps to determine the
stability and elasticity of resin beads by applying a defined

forceonindividualbeadsuntil theybreak.Therollertest, in
whichametalrollerispassedoverasinglelayerofthousands
ofresinbeadstwentytimes(Figure5)iswellsuitedtoobtain
information about mechanical stability with good statistics.
The number of beads still intact after the test serves as a
relativemeasureoftheirstabilityandresilience.Thepotential
applicationsofRIPprocessesareasmanifoldas the selec-
tivitycoefficientsoftheresinssuitablefortheseprocesses.

INTERNAL

RIP 1

RIP 3

RIP 2

RIP 3

RIP 4

RIP 5

Figure 6:LoadingperformanceofMDS,
MD,andHDionexchangeresinswith
 copper ions under identical operating 
 conditions.

Scheme 2:Diagramshowingacontinuous“resininpulp”(cRIP)processwith 
Lewatit®MonoPlusTP209XL.

Pulp 
feed

Barren
pulp

IX resin loop

Water H2SO4

Metal-enriched
solution



 8 Selective Lewatit® ion exchange resins for extracting, refining, and recycling battery metals

Figure 7: SelectivityoverviewofLewatit® ion exchange resins and Bayoxide®adsorberforbatterymetalsandcontaminantsthatneedtoberemovedfrom
metal concentrates.
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PFASfromblackmassleachate
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SilicafromLiandNi
Bayoxide®EIN30,FeO(OH)

Ion exchange groups – selectivity is the key for challenging separations

Highpurity metal concentrates can be produced by the use 
ofselectiveLewatit®resins.Batterymetalconcentratespass
through the ion exchange resin bed, while impurities are 
loaded onto the resin, yielding pure concentrates that are 
needed for high-quality batteries. If the concentration of
battery metals is high, coloaded battery metals can be 
recovered from the resin by selective elution with low-
concentrated  eluting agents.

Additionally, the extraction and recovery of battery metals
relieson theconceptof selectively loadingvaluable metals
onto the ion exchange resin. Nonvaluable  constituents such 
as calcium and iron pass through the resin not exchanged 
andcanbedisposedofsafely.Theelutionofbatterymetals
loaded onto the resin yields metal concentrates. Because
many  battery metals and impurities are involved, LANXESS 
has developed a smart chemical toolbox approach to manu
facture ion exchange resins with unique selectivity proper
ties.Theconceptofselectivitymakesitpossibletointroduce
efficientprocessesinthefieldofbatterymetals(Figure7).
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LEWATIT® APPLICATION CASES

Extraction

Largequantitiesofwaterareusedinoreprocessing–from
cleaning the raw ores to isolating the pure metals. Obtaining 
and,ifapplicable,separatingthemetalionsfromthiswateris
indispensable for both economic and ecological reasons.
With theaidof special ionexchange resins,metalscanbe
obtained fromore leachates bymeans of direct extraction.
The Lewatit® grades specially adapted for applications in
hydrometallurgy possess chelating functional groups that
veryefficientlyandhighlyselectivelybindspecificmetalions
(Figure 7). Thus, using resin-in-pulp (RIP) technology, for
example, metals such as copper, nickel, and also cobalt can 
be extracted more efficiently and ecologically than with
conventionalmethods.Similarly,ionexchangeresinsforthe
finalpolishingofnickelandcobaltconcentratesareusedto
 produce highpurity cobalt and nickel. The metals are 
constituentpartsofactivematerials forcellcathodes in the
lithiumion batteries.

Lewatit®MonoPlusTP209XL has already demonstrated its 
suitabilityduringseveralyearsofoperationatanoreprocess
ing plant in Kazakhstan, to recover copper. Another plant 
designed for the large-scale separation of divalent ions –
primarily of nickel and cobalt – following thehigh-pressure
acid leaching (HPAL) of nickel laterite ore deposits is
currentlybeingplannedinAustralia.Inthisprocess,following
neutralization,ironisfirstseparatedbymeansofprecipitation.
Once the divalent ions have been isolated by means of
cRIP, a rawmixture of Ni and Co sulfate is obtained from
the leachate.Thismixture is separated bymeans of liquid
extraction.Next–againinanionexchangeprocess–trace
impurities are removed. The crystallization process finally
resultsinpurenickelandcobaltsulfatehydrates,whichcan
beusedforrecoveringthemetalsbyelectrochemicalmeans.
Thisprocess,too,illustratesthehugeandfar-from-exhausted
potentialoftheionexchangetechnologyinhydrometallurgy.

Around73%ofcontinentalnickelispresentinnickellaterite
oreandwillthereforebethemainresourceforbattery-grade
nickel. However, the nickel content in laterite ore is low and 
efficient recovery processes need to bedeveloped.Oneof
themain challenges is the separation of nickel from ferric
(Fe3+). Lewatit® MDS TP 220 shows excellent selectivity 
towardsnickel,eveninthepresenceofhighconcentrations
of Fe3+ and is therefore ideal for the extraction of nickel.
Excellentresinpropertiesallowanapproximately40%longer
cycle time, resulting in significant savings in regeneration
chemicalsandahighernickelupgrade(Figure9).

Figure 9:Nickel(2.6 g/L)extractioninthepresenceofhigh-concentration
ferric(17 g/L)at roomtemperature,pH1.8andaspecificflowof10bed
volumes/h(BV/h).TheY-axisshowsthenickelconcentrationintheeffluent
of the fixed bed column (ppm).TheX-axis shows the throughput in BVs.
Lewatit®MDSTP220 isplotted in red squares.Anequivalent resin from
competitor is plotted in black squares.

Figure 8: Flowsheetfornickelandcobaltextractionandrefining.
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Refining

ThebeneficialpropertiesofMDSresinscanbeleveragedfor
varioustaskssuchaslithiumbrinepurification.Thisisavital
process step in the production of battery-grade lithium
carbonate, a rawmaterial used to manufacture lithium-ion
batteries.Eveninthepresenceoflargequantitiesoflithium
chlorideandsodiumchloride(61.1 g/L / 60 g/L), the resin
–Lewatit®MDSTP208inthiscase–helpstoremovealmost
alltracesofcalciumfrom10ppm.Remarkably,MDSresins
significantlyreducecalciumsliptoresiduallevelsoflessthan
1ppb.Ultrapurelithiumbrineobtainedinthiswayisneeded
mainlyforelectrolysisinordertoprotectcellmembranes.In
addition, theoperatingcapacityexceeds thatof theequiva
lentMDtypeby87%(Figure4).

Earth alkalinemetals includingCa,Mg, Sr, andBa can be
removedefficientlyfromvariouslithiumconcentratesinclud
ing LiCl, LiOH, Li2SO4 and LiHCO3. Additionally, lithium 
recoveryrequirescalcium-freeNa2CO3 that is also obtained 
by using Lewatit®MDSTP208. 

We recently developed our new resin Lewatit®TP308 for
removing earth alkaline contaminants from lithiumconcen
trates generated by direct lithium extraction. These brines 
are generated by the elution of selective lithium materials

andcontainhighconcentrationsofearthalkalineandheavy
metals (>100 mg/L) and dilute lithium brines of less than
2g/L. It isaperfectadditiontoLewatit®MDSTP 208 that 
removessmallerconcentrations(1–100ppm)ofCa2+,Mg2+, 
Sr2+,Ba2+ frommoreconcentratedlithiumbrines(>10 g/L)
ofLi.

Lewatit®MDSTP260has a high aluminum selectivity even 
at elevated pH and can efficiently load aluminum present
as both Al3+andAl(OH)4-.Ourselectiveelutionprocess for
 aluminum with NaOH and coloaded lithium elution with HCl 
or H2SO4makesitpossibletoreusetheresinformanycycles.

Lithium concentrates fromhard-rockmining or blackmass
leachate recycling can also contain fluoride as a contami
nant. Our aluminumdoped Lewatit®MDSTP260 is highly 
fluoride-selective, even in the presence of high concen-
trations of chloride or sulfate, and efficiently purifies the
 concentrates to high grades.

 
Figure 11:Overviewofrefiningapplications
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We recently also introduced our Bayoxide® E IN 30 as an 
efficientadsorberforselectivelyremovingsilicafromlithium
concentrates. The adsorber can be regenerated and recycled 
by using an NaOH elution procedure.

Nickelandcobaltconcentratesoftencontainimpuritiessuch
asZn,whichcanbeefficientlyremovedbytheuseofselec
tive Lewatit® resins. The solvent-impregnated resins (SIR)
Lewatit®TP272 and Lewatit® VPOC1026 are especially 
suitedforthisseparationtask,becauseoftheirhighselectiv
ity and loading capacity regarding impurities, which ensures 
efficient removal below the specification limit. At the same
timeSIR showa low interactionwithvaluableandconcen
trated  battery metals nickel and cobalt, which pass the resin 
at high yield and recovery. SIR are composed of special
macroporous, crosslinked polymeric beads with a solvent 
extractant entrained within the pores and immobilized on 
the surface. The special production procedure of Lewatit® 
SIR allows the formation of homogeneously distributed
extractant, leadingtohigheroperatingcapacitiesandfaster
exchangekineticsthanforconventionalSIRresins.SIRcom
binetheadvantagesofionexchangeresins(lowcapitalcost
andplantfootprint,simplemaintenance)withtheuniqueand
enhancedmetalselectivityofsolventextraction.

Duringtheindustrialextractionofcobalt–anotheressential
metal in the production of lithium-ion batteries – MDS
resins can capably perform yet another separation task.
With Lewatit®MDSTP220, which carries bispicolylamine 
groups,around300ppmofnickelcanbealmostcompletely
removedfromaconcentratedcobaltsaltsolutioninahighly
acidic environment. 

Incopperelectrolytepurification,acopperanodecontaining
impuritiessuchasBiandSbisintroducedintoanelectroly-
sis cell, containing a copper concentrate disolved in 
sulfuric acid. At the cathode, pure copper is recovered by
 electrochemical reduction, while the impurities remain in 
the electrolyte. Lewatit®MDSTP260hasaveryhighBiand
Sb selectivity and can load these impurities even in concen
tratedsulfuricacid.Theresincanberegeneratedandreused
byusing concentratedHCl.Under theseconditionsSband
Bi form anionic chloro-complexes and are eluted. By the
selectiveremovalofcontaminants,high-puritycoppercanbe
obtained and value is generated. 

Recycling

Thegrowingdemand for high-purity battery lithium, nickel,
cobalt, and copper requires access to new raw material 
resources.Themosteconomicalandeco-friendlyapproach
is to recycle end-of-life batteries. Due to their high
concentration of batterymetals, they can be extracted and
recycledwithalowcarbonfootprintandatlowcost.Forthis
reason,theEuropeanUnionhasestablishedstrictlyregulated
recyclingtargetsandaminimumcontentofrecycledbattery
metals for manufacturing new batteries. As a result,
processes truly in line with the circular economy principle are 
developed. A significant amount of off-spec material is
alreadyavailable fromcathodeproducersandmoreend-of-
lifebatterieswillbecomeavailablewithinthenextfewyears.
Lewatit® ion exchange resins are crucial formany process
steps in the hydrometallurgical recycling flow sheets. We
describe three of themost important applications and the
benefitsofourresinsinthefieldofbatteryrecycling.

 Purifying black mass leachate

Recycling usually starts by discharging, dismantling, and
shredding lithium-ion batteries. In hydrometallurgical
operations the solid black mass powder is separated by 
filtration because it contains the valuable metals lithium,
nickel, cobalt, and manganese. Leaching the black mass with 
acid dissolves the valuable metals Li, Ni, Co, and Mn.
However, impurities such as Cu, Al, Zn, and Fe are also 
usually contained in the concentrates, because mechanical 
separationcannotbeperformedperfectly.These impurities
can be efficiently removed with selective chelating resin
Lewatit®MDSTP 260. We have  especially developed a new, 
efficient Al regeneration technologywith the use of NaOH
and theelutionof theAl(OH)4- anionic complex. Thanks to 
the smaller size of our monodisperse small (MDS) resins
and,inturn,shorterdiffusionpaths,theyexhibitfasterkinetics
during exchange and regeneration. Not only does their high 
packing density make them ideal for chromatographic
separation, they also have higher capacity  utilization and, in 
turn, longer service lives with lower requirements for
regeneration chemicals.

Per-andpolyfluorinatedalkylsubstances (PFAS) isa family
of highly efficient surface-active agents used in various
applications including lithiumion batteries. They are present 
as  cathode binders and in the semipermeable ion exchange 
membrane. However, when they are not handled and 
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disposedofthoroughly,theycanleachintothegroundwater
andsurfacewater,wheretheypersistasaresultoftheirhigh
chemical stability. Due to their hazardous potential, water
limits have been strictly set. Standard technologies such as 
activated carbon and reverse osmosis cannot usually  comply 
with the low effluent limits. Especially in hydrometallurgy
applications these technologies fail, due to challenging
 operating conditions such as high ionic strength. 

WethereforeappliedourPFASselectiveresinsLewatit® TP 
108 and Lewatit® MP 62WS,which are already used for
water-relatedapplicationsaswellasforpurifyingblackmass
leachate. Lewatit® MP 62WS is a weakly basic resin and 
becomesselective foranionicPFASwhenconditionedwith
mineralic acids such as HCl or H2SO4.Afterexhaustionwith
PFAS the anion exchange resin is regenerated and recycled 

withNaOH.BecausePFASneedtoberemovedto lowppt
levels(ng/l)aPFASpolisher,i.e.,Lewatit®TP108 with high 
selectivity is used to remove PFAS to very low levels.
InLIBsa frequentlyusedelectrolyte isLiPF6 dissolved in a 
carbonate solvent, e.g., methyl ethyl carbonate. When the 
LIBs are dismantled and shredded the electrolyte comes
into contact with moisture from the air, which causes the
hydrolysis of LiPF6 to HF, HPO2F2 and LiF. Because HF is
detrimental to the ion exchange membrane, it needs to be 
removedfortheproductionofhigh-qualityLIBs.Lewatit®MP
62WS DriedefficientlyabsorbsHFfromtheelectrolyteand
ensuresalonglifetimeforLIBs.BecauseLewatit®MP62WS
Dried has a very lowwater content due to the absence of
permanently charged strongly basic groups, this resin is best 
suitedforthepurificationprocess.Theionexchangeresinis
regenerated with NaOH. 

Scheme 3:SchematicrepresentationoftheusageofLewatit®resins(red)inthemostcommonblackmassleachateflowsheet.

Purifying individual metal concentrates

Since blackmass contains a high concentration of battery
metals, the individual metals is usually separated by solvent 
extraction.Thegeneratedmetalconcentratesaremosteffi
ciently purified by our selective chelating resins, e.g., 
Ni with Lewatit®TP272 and Lewatit®VPOC1026, Co with 
Lewatit®VPOC1026 and Lewatit®MDSTP220,LiandMn
with Lewatit®MonoPlusTP207(Scheme3).

Our selective chelating resins are especially suited for this
separationtaskbecauseoftheirhighselectivityandcapacity
toloadimpurities,whichensuresefficientremovalbelowthe
specification limit.At thesame time theyshow low interac
tion with the valuable and concentrated battery metals nickel 
and cobalt, which pass the resin at high yield and recovery 
levels.

Black mass NiSO4 raw

NiSO4 battery

CoSO4 raw

CoSO4 battery

Li2SO4 raw

Li2SO4 battery

MnSO4 raw

MnSO4 batteryLewatit® MDS TP 260

Lewatit® VP OC 1026 
Lewatit® TP 272

Lewatit® VP OC 1026 
Lewatit® MDS TP 220

Lewatit® MonoPlus 
TP 207 

Lewatit® MonoPlus 
TP 207

Impurityremoval

Acid leach

Neutralization

Ni, Co, Mn, Li, Zn, Al, Cu, Fe

Ni, Co, Mn, Li, Zn, Al, Cu, Fe

Ni, Co, Mn, Li

Trace impurity removal
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Wastewater treatment

Wastewater streams generated by battery metals recycling 
plants can be efficiently treated by Lewatit® MonoPlus TP
207.Thisresinselectivelyremovesharmfulheavymetals in
thepresenceofhighconcentrationsofotherconstituentsof
the wastewater, e.g. hardness. Valuable battery metals can 
additionally be recovered and recycled from the resin by
selective regeneration. 

Manyindustries,suchasthesolar,glass,microprocessor,and
metalfinishingindustries,generatewatercontainingfluoride,
whichcanbepurifiedbyLewatit® MonoPlusTP260below 
thewastewater limit of 1 ppm.This resin is selective even
in the presence of high concentrations of chloride, sulfate,
etc.andisareliableandsafemethodforremovingfluoride.
OurfirstreferenceplantinGujarat,India,hasbeenoperating
successfullyforseveralyears.

Scheme 4: Scheme for fluoride removal by the use of aluminum-doped
Lewatit®MDSTP260.
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Ion exchange resins recover catalysts such as cobalt and
manganese fromthewashwatergeneratedby terephthalic
acidproductionandthereforehelptosaveoperationalcosts
and preserve value by recycling catalysts. The high selectivity 
and operating capacities of Lewatit® MonoPlus TP 207 
for cobalt and manganese preserve value by recovering
and reusing catalysts. Heavy metals are removed from
wastewater to (i) protect the environment and (ii) to avoid
potential penalties associated with violating discharge limits.

Scheme 5:Flowsheetofaheavymetalremovalunitfromwastewaterin
anLIBrefiningorrecyclingplant:pretreatment,removalofbatterymetalsby
Lewatit®MonoPlusTP207.

Wastewater from PTA plant

Co2+ 6–10ppm
COD 4–5g/l
pH 3–4
Flow rate 120–140m3/h

Pretreatment

Ionexchangefilters

Lead position Polishing

Industrialfilter

pHadjustment 
with caustic 
4.5–5.5

Lewatit® 
MonoPlus 

TP 207

Lewatit® 
MonoPlus 

TP 207

Inconclusion,Lewatit®ionexchangeresinsprovidebenefits
including up to two times longer cycle times compared to 
conventional resins as well as savings on regeneration 
chemical costs. Excellent exchange kinetics ensure 
contaminant removal down to trace levels and yield pure 
battery metal concentrates. Additionally, Lewatit® chelating 
resins are highly resilient towards osmotic and mechanical 
stressandensurelongresinlifetimes.
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CASE STUDIES

Nickelandcobaltconcentratepurificationbysolvent-impregnatedionexchangeresins

The cobaltnickel concentrate at the Vale Canada Ltd. Port 
ColbornesitehasbeenpurifiedwithLewatit® ion exchange 
resins for many years. Copper impurities are removed by
Lewatit® MonoPlus TP 207 in the H-form at pH 3.5
(Scheme 6).TheselectiveremovalofZnandothercontami
nants fromNi and Co concentrates is done by the use of
Lewatit®VPOC1026. Interestingly,anoptimizationproject

has been identified to eliminate zinc’s breakthrough that
originatedintheincreaseofzincimpuritiesinthecobaltfeed.

Finally,cobaltandnickelareseparatedbytheuseofLewatit® 
MDS TP 220. Nickel is selectively loaded onto the ion 
exchange resin while cobalt is passing through. The resin 
canberegeneratedbytheuseof10%sulfuricacid.

The complementary aspects of Lewatit® ion exchange resins and solvent extraction in copper recovery processes

A complementary ion exchange/solvent extraction process
fortherecoveryofcopperfromlow-gradeoresisdescribed.
It has successfully been implemented on a full-scale plant
level at theBuchimCopperMine inMacedonia, yielding a
maximumcoppercathodeproductionof2,400 tonnesper
year. Compared with conventional SX/EW operations, this
technologymakestheexploitationoflow-gradecopperores
 economically viable due to reduced operational and  capital 

expen di ture. Furthermore, the additional Lewatit® ion 
exchange installations diminish the volumes of harmful
organicsubstancesinthefollowingSXstepandminimizethe
risksassociatedwiththehandlingandusageofthesechemi
cals, such as environmental pollution or fires. Finally, the
significantlydiminishedquantitiesofliquidsfortheSXopera
tion have a tremendous effect on the footprint of theplant
(ca. 50%less)therebyreducingcapitalexpenditure.

Scheme 6:FlowsheetforbatterymetalprocessinginthenickelandcobaltrefineryplantatVale,PortColborne(Canada).

Feed nickel and cobalt carbonate

Acid leaching and iron removal

Zn removal

Cobalt-nickel separation

Electrowinning

IXR: applied on a 10-cbm scale

Co+Ni30g/L
Zn8mg/L

Lewatit® MonoPlus TP 207

Lewatit® VP OC 1026

Lewatit® MDS TP 220

Adjustment
pH3.5

Ni, Co, Zn, Cu

Ni, Co

Leaching

IX loading IX regeneration SX extraction

Electrowinning

SX stripping

Ore

Loaded resin Copper-loaded organic
Regeneration Stripped organic

Sulfuricacid Copperloaded regenerate

Barrenleachsolution

PLS

Waste Copper cathodes

Scheme 7:FlowschemeoftheBuchimMinecopperrecoveryplant.ThecombinedIX/SXprocesshasbeenrunningsuccessfullyforseveralyears.
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Lewatit®MonoPlusTP209XL

Lewatit®MonoPlusTP207

Lewatit®VPOC1026

Lewatit®TP272

Lewatit®MDSTP220

Lewatit®MDSTP260

Lewatit®MDSTP208

Lewatit®MonoPlusTP214

Lewatit®TP308

Lewatit®MP62WS

Lewatit®TP108

Lewatit®MK51

Bayoxide®EIN30

LEWATIT® PRODUCT PORTFOLIO
FOR BATTERY METALS APPLICATIONS
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