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NEW ENERGY LITHIUM BATTERY INDUSTRY CHAIN
RESOURCE EXTRACTION PURIFICATION AND RECYCLING REGENERATION
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Jiangsu Haipu Functional Materials Co.,Ltd.

Add: Block 28, District D, Phase V of BioBAY, 28 Chaogian Road, SIP, Suzhou
Tell: 177 1263 8280
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R&D and production capacity
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Core team of Haipu is composed of members who have doctor and master degrees, and have worked for well-known compa-
nies and institutions including Dow Chemical, GE, Nanjing University, and Soochow University. Haipu has always put great
importance on technology research and development and insisted on driving new quality productivity with material

innovation. Some new adsorption materials break the monopoly of foreign technology, fill the domestic gap, and reach
the industry-leading level in related technical fields.
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Anhui Bopu Nano New Materials Co., Ltd., a wholly-owned subsidiary of Haipu, has a special adsorption material production
line with a production capacity of 3,6000 tons. Anhui Bochang Intelligent Equipment Co., Ltd., another wholly-owned subsidi-
ary of Haipu, has an annual production capacity of 200+ sets of intelligent adsorption systems and nearly 100 m’
special ion membrane equipment.
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HAIPU New Energy Lithium Battery Industry Chain Solutions
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Haipu has deeply cultivated the new energy lithium battery industry chain, forming a solution for extraction, purification, and recycling that
covers the entire chain from "resource extraction to purification of key battery materials to lithium battery recycling". The company focuses on
three core businesses:

On the upstream resource side, the integrated process of high selectivity adsorption materials and ion membranes in Haipu can directly extract
lithium from complex salt lake brine or industrial by-product raw materials, and achieve lithium concentration and high-purity conversion in the
same system, significantly improving resource utilization and product quality. At the same time, efficient impurity removal is carried out on raw
materials such as nickel sulfate, cobalt sulfate, and manganese sulfate to obtain high-purity battery materials.

In the midstream of key battery materials, in the preparation process of positive electrode materials, Haipu adopts precise targeted adsorption
separation technology to deeply remove impurity ions such as nickel, cobalt, oil, TOC, etc., effectively improving the purity of precursor and finished
materials, and ensuring the electrochemical performance and batch stability of battery core materials. In addition, deep impurity removal and
resource recovery can also be carried out in the production process of lithium hexafluorophosphate, the core material of the electrolyte.

At the downstream recycling stage, Haipu combines multi-stage adsorption and electrodialysis membrane technology to selectively remove
impurities such as fluorine, copper, and iron, and enriches valuable elements such as lithium, cobalt, and nickel to directly convert them into
battery grade salts that can be used for battery production, in order to achieve green and efficient closed-loop regeneration of key resources,
targeting the complex components of the leachate from the dismantling of waste battery positive electrode materials.
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Lithium resource extraction and raw material purification Metal Purification and Resource Recycling in Lithium Battery Industry
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Extracting lithium from salt lakes and recovering n Purification and recycling of key materials for lithium batteries
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Lithium extraction from lithium ores and
recovery of associated resources
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Extraction and purification of lithium from
geothermal brine
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Extracting lithium from fly ash for resource
recovery
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Purification of raw materials for ternary batteries - Resource recovery and utilization of battery leachate
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Extraction process of salt lake resources Solution for production and purification of key materials for lithium batteries
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Lithium extraction by adsorption (continuous ion exchange)

it is switched through the rotary valve so that each resin column passes through each functional zone in turn to

achieve the entire process of simultaneous adsorption, water washing, desorption, regeneration, etc., thereby |

transforming the traditional batch process into a continuous process. ‘ B \_?_; ‘
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Electrodialysis
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Lithium precipitation reactor

@HE. WIREFT R Electrodialysis and bipolar membrane products
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The core of the membrane used in electrodialysis devices consists of homogeneous anion and | The bipolar membrane is a revolutionary composite membrane comprising cation/anion
cation membranes, which achieve selective ion migration through electrostatic interactions of exchange layers and an intermediate interface layer. It can efficiently dissociate water m-

active groups. This forms the basis for desalination, concentration, and separation in electrod- olecules into H" and OH™ under an electric field, functioning as both an "acid-base gene-
ialysis devices. rator".
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Electrodialysis devices typically feature alternating anion and cation exchange membranes forming desalination/concentration chambers to achieve solution separation and purification.
Integrated bipolar membrane devices, on the other hand, eliminate the need for external acid and alkali, enabling the direct conversion of salt solutions into corresponding acids and alk-

alis, thus achieving an upgrade from "separation” to "material transformation”. These two types of membranes and devices provide efficient and low-carbon solutions for lithium extraction
from salt lakes, such as the preparation of battery-grade lithium hydroxide, boron removal from concentrated lithium solutions, and the preparation of acids and alkalis.
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OMBErRRZ. MRIMEHRRMFTREETIZ Electrodialysis and bipolar membrane products
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In the refining and purification stage of lithium extraction from salt lakes, ion exchange resin technology relies on a fixed bed adsorption column system to deeply remove key impurities
such as calcium, magnesium, and boron. Among them, chelating resins selectively adsorb calcium and magnesium ions through their special functional groups, while boron adsorption
resins undergo specific complexation with boric acid molecules through specific groups. After pretreatment, these two types of resin units are used in series, effectively trapping impuri-
ties as the raw material solution flows through, thus obtaining purified lithium solution. After the resin becomes saturated, it can be eluted with acid/alkali regenerant to restore its activity

and achieve recycling. This process, with its high selectivity and efficient removal capability, has become a key technical guarantee for the preparation of high-purity lithium salts for bat-
tery applications.

*FETREMCEIREREALET., B, BFFEEIRESEN, SEFRTHTHEXTEEY, RESBEFSFTHEH,
Associated resource recovery: The lithium extraction project in salt lakes increasingly emphasizes the comprehensive recovery of associated resources such as rubidium, cesium, and boron.
Haipu can also carry out related resource recovery to improve overall economic benefits.
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resource recovery of production wastewater.
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Special adsorbents or ion exchange resins can be utilized for the
advanced purification of metal salt solutions, including nickel
sulfate, cobalt sulfate, and manganese sulfate, required for the
preparation of precursors. These adsorbents or resins effectively
remove trace impurity ions such as calcium, magnesium, and
copper, thereby ensuring the purity of the product.
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Cobalt sulfate for TOC removal, boron removal,
and nickel removal
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Removal of fluorine, calcium,
and magnesium from lithium sulfate
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Extraction of nickel, cobalt,
and manganese metal ions through ion exchange
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Production and purification technology of lithium iron phosphate cathode material
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In the production of lithium iron phosphate cathode materials, the application of adsorbents, electrodialysis, and bipolar

SHERE. RS, BT, 248 mem-brane q-a_vices mainly serves the supporting linkg of t.he prqduction system: Special adsorbents can be us_ed for

lon exchange to remove fluorine, aluminum, terminal refining of raw materials (such as phosphoric acid, lithium carbonate, iron sources, etc.) before feeding, to

calcium and magnesium, lithium extraction deeply remove trace metal impurities and ensure the purity of raw materials. At the same time, during the production

process of lithium iron phosphate cathode materials, a large amount of wastewater is generated due to washing,

cooling, exhaust gas treatment and other processes, which contain pollutants such as phosphates. When entering the

water body, it will seriously harm the ecological environment of the water body, and resources containing lithium ions that need to be recycled and reused must be

properly treated. Haipu phosphate resource recycling resin products can selectively recycle phosphate. Thus, it can be reused for precursor synthesis, equipment

cleaning, and other processes, solving environmental protection and phosphorus resource recycling problems, achieving internal resource circulation and near zero
discharge of wastewater.
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Electrolyte production purification and resource recovery technology
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In the process of preparing the electrolyte core solute lithium hexafluorophosphate, resin technology plays a crucial role in "purification and recovery": on the
one hand, selective adsorption resin is used to recover lithium ions from lithium containing mother liquor, achieving the recycling of raw materials; On the
other hand, fluoride containing wastewater is treated with a specialized defluorination resin, and trace free acids and metal impurities in the electrolyte are

adsorbed by a specially designed purification resin in the final stage. This ensures the safety and stability of the battery while achieving resource recovery and
deep purification from the source to the end.
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Lithium battery resource recycling solution
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Haipu focuses on assisting enterprises in the field of lithium battery recycling to solve the problem of wet recovery of lithium iron phosphate
and ternary positive electrode materials. Through special adsorbents such as fluorine removal, phosphorus removal, silicon removal, boron
removal, calcium magnesium removal, etc., the lithium sulfate solution can be deeply purified to prepare high-purity lithium sulfate products,
which can be concentrated and precipitated to prepare lithium carbonate or lithium hydroxide products through bipolar membranes.

In addition, for the recovery section of ternary positive electrode materials that may involve extraction processes, Haipu can provide patented
oil removal technology introduced with zero pollution to improve product purity. We can also provide special resins for silicon removal, fluorine
removal, nickel extraction, and nickel cobalt separation of raw materials for ternary precursors.
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Ternary precursor cathode material recycling technology
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The recycling of ternary cathode materials in China primarily adopts a wet process.
Through multistage separation and impurity removal procedures, metal ions can be
efficiently recycled and utilized to prepare ternary precursors. Haipu can provide
specialized customized products for processes such as oil and boron removal from
nickel and cobalt material solutions, and lithium-sodium separation from lithium

precipitation mother liquor.
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In the recycling process of ternary lithium battery cathode materials, Jiangsu HAIPU's independently developed high-performance specialty
adsorbents and automated processing technologies demonstrate significant advantages in oil and TOC removel from ternary lithium liquid after

separation and purification and multistage extraction preparation of battery-grade lithium products, and lithium carbonate recovery from lithium
precipitation mother liquor.
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Lithium iron phosphate cathode material recycling technology
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Haipu facilitates the efficient recycling of lithium iron phosphate cathode materials and offers
solutions such as selective fluoride removal from lithium sulfate, calcium and magnesium Application
removal, selective aluminum removal from iron phosphate, and the preparation of lithium Scenario
hydroxide using bipolar membranes. The "adsorption + membrane" dual-core technology p,;?@ @’é‘r
can be integrated into various processes, providing strong technical support for customers Frpg. W

in the preparation of battery-grade lithium salts.
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HAIPU is committed to efficient recycling of LFP cathode materials by offering solutions such as selective removal of fluorine and calcium/-
magnesium from lithium sulfate, selective removal of aluminum from iron phosphate, and lithium hydroxide production via bipolar membrane
technology. These solutions provide strong technical support for customers in producing battery-grade lithium salts.
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Product application scenarios
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pRiM/FRTOCHIAE-HP268

Qil/TOC Removal Resin - HP268

pRE®., B, BHMiEE-HP560

Arsenic, Phosphorus, and Antimony Removal Resin - HP560

Advantages

o SHURMIMERE: EERRMTILEH. RENLERERMILS, RNSEXR, WM
LR,

e High-efficiency adsorption: Features well-developed pore structure, elevated specific
surface area, and pore volume for superior adsorption capacity with rapid kinetics.

° RRRMELFIREN: M. MR, MSLEN, BNSRTRKE,

® Qutstanding chemical stability: Maintains structural integrity under extreme
acidic, alkaline, and solvent-rich environments, adaptable to complex industrial
conditions.

o SBE: ISREEER, BMEEE, BEETRA.

® Regeneration capability: Allows multiple regeneration cycles through simple
operational protocols, effectively reducing operational costs.

o [EREMI: YWIEES, REMT, TR TIRMFINERES.
® Extended service life: Exhibits high mechanical strength and operational stability,
ensuring prolonged service duration in continuous applications.

FraffurR
Advantages

o SRIRMITERE: BEMRMILEN. RENLRETIAS, IRMSEX, IRH
IR,

e High Adsorption Performance: Features an excellent pore structure, high specific
surface area, and large pore volume, resulting in significant adsorption capacity and
rapid adsorption rates.

o SIEREM: . B HEFEARSMNERMHEERYE, SAREERIIATLE,
® High Selectivity: Exhibits superior adsorption selectivity for arsenic, phosphorus, and
antimony ions, making it suitable for deep removal and compliance treatment.

° ZHE: TTREEER, BIEER, BILSTHA.
® FEasy to Regenerate: Can be regenerated multiple times with simple operations, effec-
tively reducing operational costs.

o EREMIK: YHEES, BEMMT, ERKTIRMIBERSS,
® Long Service Life: High mechanical strength and stability extend the lifespan of the
adsorbent, minimizing replacement frequency.

° ERNME: BTSMHERKEIE, BREESHNERRE,
® Strong Adaptability: Suitable for various complex water quality environments, ensuring
stable and efficient removal performance.

Application Scenarios

o TRAIKALIE,
® Drinking water treatment.
o ARITIE. S8 SHEKSLLE,

® Purification of arsenic-, phosphorus-, and antimony-containing wastewater
in the metallurgical industry.

RZFiz=

Application Scenarios

o HEERTRIRISENY
® Organic impurity rRemoval of Organic Matter from Process Liquids in the New
Energy Industry(e.g., lithium battery recycling)

o TAVEFRIKERENM

® Organic contaminant removal from industrial wastewater

o REARERETM

® Waste acid decolorization to removal organic matter

PR R R P U-HP686

Nickel removal adsorbent - HP686

Advantages

o IEIEIME: BIEMNERMIRBSEEEN, ERECINRRE
Eb(>10000: )EKS, MEEEE. SHBHRESRT.

® High Selectivity: It possesses highly specific recognition and
binding capabilities, and can accurately and efficiently capture
nickel ions even in solutions with an extremely high Co?/Ni#
concentration ratio (>10000:1).

sulfate solutions, with a high adsorption capacity and a long service life.

rate can be stably maintained above 99.5%, greatly reducing raw material loss.

o REWMR: TRERAENER, HRNRTERNE, BEKHRER80% L.

wastewater discharge by more than 80%.

e Environmentally Friendly: It eliminates the need for organic solvents, allows the eluent to be recycled, and reduces

Application Scenarios

o TIATRBIERME. EBERFErIRPEIE.
), RhRAE;

© Recovery of nickel and copper, as well as purification of process
solutions, in the production of lithium battery cathode materials and
lithium battery recycling.

o TIERMRMAT, IRME. @BF;

* SRMEESEEN: EERERREARPESRSOUESIMEEY, BHEEA, 6K,  Adsorpton of ickel and copper ions under highly acdic conditons

® High Adsorption Capacity and Stability: It maintains excellent chemical and mechanical stability in strongly acidic cobalt

° HEERPERERT, SUBRE;

® SEIRKZEIR: RMHIEI R FRRMIE < 05%, $HEMREAFREIEIIS%I L, KIERIREMEIRE. ¢ Removal of nickel ions from cobalt electrolyte solutions to purify

® Low Cobalt Loss: The adsorption rate of the adsorbent material for cobalt ions is less than 0.5%, and the cobalt recovery

electrolytes.

o TIEEDTAFEAGTIRIRPIERERMIR. BEESHE
B,

o Selective adsorption of heavy metal ions such as nickel and copper in
solutions containing strong complexing agents (e.g., EDTA).

b 8 IR B U-HP3500

Fluoride Removal Adsorbent - HP3500

PR 4% BE-HPB119

Boron Removal Resin - HPB119

Advantages

o [RMBEIFMFIREERS: NABTHORMERMS, EMERETTR, RH
FHkEBFRETETImg/L, BEEoIRIBFHREKREE2mg/LLAT,

o High Selectivity and Precision:Exhibits high selectivity for fluoride ions with minimal
interference from coexisting anions. After adsorption, the fluoride ion concentration in
the effluent can be reduced to below 1 mg/L, and even to below 0.2 mg/L under special
requirements.

o MEMFLEATILLRER: BEERRNILEN. RSMLREIRAMLE, KN
HIMEEE, RREX,

o Excellent Pore Structure and Specific Surface Area: Features an outstanding pore
structure, high specific surface area, and large pore volume, ensuring good hydraulic dif-
fusion performance and high exchange capacity.

o QMEWRIF: HKRE, TTRMBE, RMHERE, EtS.
e Superior Treatment Performance: Provides stable effluent quality, low operating costs,
fast adsorption rates, and high activity.

o TIMAEIA: FOINASEFRE, HIRRMFIMEERE,
o No Impurity Introduction:Does not introduce A" ion impurities, ensuring the purity of
the adsorbent.

o MEEERS. REMT: RHEEREMIEEMRIFNREL,

e High Mechanical Strength and Stability:The adsorbent has high mechanical strength
and excellent stability.

RFizm=R

Application Scenarios

o {REBEMCRLRRRE; HTOKRRE, IRFIKERE, SHMTAFRRRE;
FELE T SRR,

® Fluoride removal from lithium battery recycling feed solutions ; Fluoride removal from
Groundwater ; Fluoride removal from Drinking water ; Fluoride removal from various
industrial production solutions ; Fluoride treatment in wastewater from surface treat-
ment industries

s
Advantages

° SRR E: WMEEAEX, MERERE.

e High Exchange Capacity: The resin has a large exchange capacity, ensuring high
treatment efficiency.

o IEIFIEER: MishHEERSWEFMREETENESY, WEMBEET
FUEY, S TFIRIEREERR.

e Selective Removal: The coordination groups in the resin form extremely stable complexes
with boron ions and exhibit inertness to other anions, enabling highly selective removal
of boron ions.

o [RMITZMEE: HITZ51RE, BRRERITE, BRUEEIARIET.

e Simple Elution Process: The elution process is easy to operate and not restricted by
the type of acid used, effectively avoiding the introduction of limiting ions.

° SHE: WIREEER, TITHAE,

e Easy to Regenerate: The resin is simple to regenerate, reducing operational costs.

o [EAEMIK: MiglEts, ERERK.

® Long Service Life: High stability ensures a long service life of the resin.

RIFinS
Application Scenarios

o SEME. REESEMBRAL;

© Purification of lithium salt solutions such as lithium hydroxide and lithium bicarbonate.

o FIEAAMMEERAR: 1269 ILEP—RRE00my/LEGRTH, EIRiRLERE
TREIEEENOMg/LIAT, IAEFHItRAYES

® Preparation of boron-free magnesium salt solutions: Typically, 12% magnesium chloride

contains about 100 mg/L of boron. Using the resin reduces boron content to below 10

mg/L, producing high-quality magnesium.

AR, IRAK. AKX AMKEORRPIRRZEDR;

Removal of boron from brine, drinking water, irrigation water, or other boron-containing

water or feed solutions.

o EIKALERT;

© Desalination of seawater for boron removal.

TR R S SIS

© Adjustment of boron content in nuclear reactors.

o MBKE. SR, IRIERIRIR.

® Boron removal from lithium sulfate, lithium chloride, and nickel-cobalt-manganese feed solutions.

pREEIIE-HP5600

Phosphorus Removal Resin - HP5600

Application Scenarios

o GAURIKIRIR.

© Biochemical effluent upgrading.

o BHRIREE; HMTOK, IREUKIRES; SRRASTW. TIEKBRES, SHTIAFRiRIRBLE(L,
® Leachate phosphorus removal; Phosphorus removal from groundwater and drinking water; Wet metallurgy industry and
industrial wastewater phosphorus removal; Phosphorus removal and purification of various industrial production fluids.

Fraffis

Advantages
o (RRAVGEHIMRE: MKFUBER, KT MRS, BRSO,

ensuring highly efficient phosphorus removal.

precision. The interference from coexisting anions is minimal.

° EFEM: LEURF, BEITHAME, EESAMBMA.

e Excellent Structural Performance:Rich in nanoscale pore channels with superior hydraulic diffusion properties, ~ ® Economical and Efficient: Superior treatment performance with low

operating costs, making it suitable for large-scale applications.

° SRRMIMERE: MBMEMRETIRMIERS, ES, SREIRMEES, EHEERET T, NRIREMREN: nHEEs, RENF, ERSEHK,

e High Adsorption Performance: Fast adsorption rate for phosphate ions, high activity, excellent selectivity, and

e High Mechanical Strength and Stability: The adsorbent has excellent
mechanical strength, stability, and a long service life.
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AEREZRENIE-HP706

Deep Heavy Metal Removal Resin - HP706

Advantages

o SRUEIRIEIRM: XEEEHNESER, ENERHRHESEET, RMIRFRUOS > P > Cu > Zn™ >NP*>Cd™>Co*>Ca*>Mg">SP">Ba" >> & E, iERTHEES
BB SEEESEREIER.

e High-efficiency selective adsorption: HP706 resin has special chelating groups on the surface, which can efficiently and selectively adsorb heavy metal ions, the adsorption order is
U0 > Pb* > Cu® > Zn* > Ni". * > Cd™ > Co™ > Ca”™ > Mg™ > Sr** > Ba™ >> Alkali metals, suitable for removal of heavy metal impurities such as calcium and magnesium from energy
metal liquids.

RRBIKIIY BUERE: MISMNSS FTREMEMEESEENIKILENIINREE, KT MRS, HIRIRMNERE, IRMEES.

e Excellent hydraulic diffusion performance: The polymer structure of the resin is rich in nanopore channels and uniform cross-linking degree, with excellent hydraulic diffusion performance,
ensuring fast adsorption rate and high adsorption precision.

° SIRMIEE: EERANRMEER, HBLESRENESRET, BAEYR, © TESHER: SERKNERES, MBSRESER, ROEMIR, S,
e High adsorption capacity:With a large adsorption capacity, it is able to treat high e Reusable: Has a long service life, can be reused many times, reducing the frequency of
concentrations of heavy metal ions and improve treatment efficiency. replacement, high economy.

o HMBEERS: MIEVMEES, SOBRSRSNREENKRPE, MOBRIURE, ERERES,

e High adsorption capacity:With a large adsorption capacity, it is able to treat high concentrations of heavy metal
ions and improve treatment efficiency.

o (LFIREMNF: MITERSNpHEEMEERY TMRFRE, BUiEE, MBEERTRTREET,

® Good chemical stability:The resin remains stable in a wide pH range and temperature conditions, is adaptable,
and is capable of stable operation under complex working conditions.

o [FHETER, RRANE: BiRTARIER, BAME, B RS T (BEERRI) RS IRMIERE, BIRAA.

e Simple and low-cost desorption: The desorption method is simple and low-cost, and the adsorption performance
is restored by a simple regeneration step (e.g., acid or alkali washing), which reduces the cost.

RIFiAS
Application Scenarios

o EEEUKREIME. . . ¥, MENARIMAY, PCBIREVKEMN, =TTHitEBiRE o BURIREE, 8. HSRRRGE,; BARAMEKHE, THRE0IMg/LUAT.
. 4= . 323 Y
$i; PIMTWROKANE; SREM. RENERRKNE; BREKRR. d Removal of calcium_and magngsium from lithium-containing feed s_olutions; removal(of
» Deep removal of nickel, copper, lead, and zinc from electroplating wastewater; lead and calcium and magnesium from nickel- and cobalt-containing feed solutions; water softening
zinc removal from sulfuric acid solutions; PCB board wastewater recovery; nickel and and pure water preparation (can reduce levels to below 0.1 mg/L).

cobalt recovery in ternary battery recycling; PTA industry wastewater treatment; aluminum - N -
profile and stainless steel cleaning wastewater treatment; nickel removal in metallurgical © T RKANE, BAEREIEE.
wastewater. ® Copper mine wastewater treatment and copper recovery from electrolyte solutions.

RehiAE-HPCOO1

Cobalt Extracting Resin - HPCO0O01

Frmffis

Advantages

° SIEMNBRER: NESHFREMILEN TR SHBHHMKIRMT, WRRMNIEESEHNSREN, &
BIHBER,

® High activity and stability: The “domain-limiting effect” of polymer pores is utilized to efficiently load cobalt nanoscale adsorbent,
which ensures that the adsorbent has high activity and high stability and is suitable for long-term use.

o SHEWIRLFIERE: THTRIMARY, SEBRESTEMERTR. YLIREE, MARS, ERIRMY/EHGE
BEETF01%, EREDK,

® Excellent physicochemical properties: Good scouring resistance, able to withstand high flow rates and complex working conditions.
Stable physical and chemical properties, excellent mechanical properties, 100 times adsorption / desorption dissolution rate of
less than 0.1%, long service life.

° SINMESE: NEBFHRMEEX, RIHERS, MESRHESHNR,
e High Adsorption Capacity: It has a large adsorption capacity and high adsorption efficiency for cobalt ions, enabling efficient treatment of
cobalt-containing feed liquid.

o (LRGSR EMEEREATOISRERINET (AL |, MERIHRSIEEY, BRENSESE ° [RIREEFBMMERERIR,
FEL, .

o Excellent selectivity: Even in the environment of high nickel and low cobalt with nickel-cobalt ratio more than 10:1 (e.g. laterite
nickel ore), it still shows high selectivity to cobalt, ensuring efficient separation and recovery of cobalt.

Purification of Nickel Sulfate Liquid from
Waste Lithium ion Batteries.

o HUKIGRE, BEMREME: RMFIHIEEMET, BEMERS, TSRESER, BIESTHA. o THEFIR, AHESEIRE,
e Stable effluent and excellent regeneration performance: The adsorbent has good effluent stability and excellent regeneration .

performance, which can be reused many times to reduce the operation cost. Extrac.tmg (?ObalF from laterite nickel ore,
especially high nickel and low cobalt.

o [TZIEMMY: THASHEIUIHIE, BHISHE. ERTEM NS, MALERN . SREKE, EMHE.

® Wide applicability: It can replace many kinds of cobalt extraction processes and simplify the process flow. Applicable to complex
mineral environment, such as nickel laterite ore, cobalt-containing wastewater, strong adaptability.

MAEAR
Application Scenarios

REIRTSEMAE-HP705

Deep Calcium and Magnesium Removal Resin - HP705

Advantages

o SAMRMITERE: mptERR, RIHEES. RMAEA, SHUESHBREFIREXR,
e High Adsorption Performance: Fast adsorption rate, high precision, and large adsorption capacity
enable rapid deep removal of target ions.

° EERLEFRINING: BRMTAGSE, BMRAR, EAANENAA.

® Simple and Cost-Effective Elution: The elution process is simple, with low costs, making it suitable
for large-scale applications.

° SHMEREIREN: WHRES, BElF, EREHK,

® High Mechanical Strength and Stability: High mechanical strength, excellent stability, and a long
service life.

° OESER: IS KBLEEEER, BIBSTHA, RAZRT,

® Reusability: Can be regenerated multiple times for repeated use, reducing operational costs and
enhancing economic efficiency.

Application Scenarios

© fReRmEfTI SERIRIRESE. o SR, HERRIRGE,

battery recycling industry. feed solutions.
o MEE. WEBRSESHRRAERGE AERRERGEBEES, JEZE0IMg/LUT,

© Deep removal of calcium and magnesium from lithium sulfate, lithium bicarbonate.and

lithium-containing solutions is significantly enhanced, achieving levels below 0.1 mg/L. from high-salinity wastewater.

© Removal of calcium and magnesium from lithium-containing feed solutions in the lithium & Removal of calcium and magnesium from nickel-, cobalt-, and other metal-containing

o KBTS KIS S RBKERBKPHNE, E87.

other lithium-containing solutions. The precision of calcium and magnesium removal in ® Water softening and pure water preparation; removal of calcium and magnesium ions

PREGEEMAE-HP4010

Calcium and Magnesium Removal Resin - HP4010

Advantages

° SEFIENEREN: HPAOWOENGEESBEEREFIR  © MXRILEFE, RKST: MIEREFENNKILES
it, EBSHERGERR, AFER—NBEFUERT) SIAEREN, KDY EIERENS, BRIRMNRSRR, &

HIRE, EERASERNRR, RHES,

e High Selective Separation Performance: HP4010 is specially e Abundant Nanopores and Uniform Cross-linking: The resin has
designed for the selective separation of calcium and magnesium abundant nanopores and uniform cross-linked structure, with
ions. It can efficiently remove calcium and magnesium impurities, excellent hydraulic diffusion performance, ensuring fast
while avoiding the loss of monovalent ions (e.g., lithium ions), adsorption rate and high mass transfer efficiency.

significantly improving the quality of lithium-enriched solution.

o [RHHESELR, EEE: WINGEETFHIRMERR, 5F o NHMEES, REMHF: NEWMRES, Ukttt
e, EBRESMRELR, BRESLEEEX, 8B, MIBLFUHRIRE, SAKEPET, ERSHK,

e High Selective Separation Performance: Fast Adsorption Rate e High Mechanical Strength and Good Stability: TThe resin has
and High ActivityThe resin features fast adsorption rate and high high mechanical strength, excellent erosion resistance, and
activity towards calcium and magnesium ions, enabling rapid stable physical and chemical properties, making it suitable for
deep removal to meet high-purity requirements. long-term operation with a long service life.

Application Scenarios

o BEEEEEIKNIHNEEEFRRUCEIKRIRR: o EEEIRANL:
BB IKE S =T IERM IR RIS RE D, £IR5] FATRIGEME, BRASERRNAE, SHTE. 8. IR
ABSEEERE, RABRREIKE, SEALEL,
ERBH ORI QiakmidEs, NR5HE . Metal Feed Liquid Purification: Used for calcium and magnesium
F, BAErRAE, removal treatment to improve the purity of metal feed liquid, suitable
for the purification of energy metals such as lithium, nickel and cobalt.
® Resource Recovery and Impurity Removal of Metal lons

in Lithium Battery Hydrometallurgical Recycling: SEREEKESERERIR:
In the disassembly and recycling process of lithium iron EFAEEERKESESRENEK, ISR ERTIRERT,

phosphate and ternary cathode materials, introduced

impurities such as calcium and magnesium are removed FRIMRHFIER.

to improve the recovery efficiency of lithium resources.  ® Deep Standard Upgrading for Heavy Metal-Containing Wastewater
In the smelting and purification process of mica ore Resources: Used for treating heavy metal-containing wastewater such
and spodumene ore, calcium and magnesium ions are as electroplating wastewater, realizing resource recovery and deep

removed to improve the purity of lithium products. standard upgrading to meet environmental discharge requirements.

o EiR{EF-mElE:
ERBEgSSNENEmTRED, B
HERSERF, BRTFREE,
BRERATIRERNESAMNETZ,
RN MBS FHEER,

e Post-end Lithium Product Preparation: In

the production process of lithium carbonate
or lithium hydroxide, calcium and magnesium
ions are removed in advance to ensure
product purity.
It is especially suitable for the lithium
hydroxide preparation process via bipolar
membrane, meeting the strict requirements
for divalent cations.

112
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mRREIRMFI-HPL16X &5

Aluminum-based Lithium Extraction Adsorbent - HPL16X Series

RIFAiA=
Application Scenarios

o ELRIEEE: ERTREMEE P pHA-SR RIRIBMENRE K, REKEERE; E4RR/
EEBXEHFRARESRKERIFEEY,

Lithium Extraction from Salt Lake Brines: Suitable for lithium extraction from feed solutions that
are slightly acidic to neutral (pH 4~8), such as aged salt lake brines or direct extraction from raw
brines. Ideal for salt lake development in plateau/alp regions and operations in low-temperature
brine environments during winte.

FEERLE: ASEBER. WERBESTWERKTEESE, INSBERERFIA.
Lithium Resource Recovery: Recovers lithium resources from industrial wastewater, including
lithium-containing electroplating solutions and fly ash acid leaching solutions, enabling the recycling
of metal resources.

KRB -HPLI1X &5

Titanium-based Lithium Extraction Adsorbent - HPL91X Series

s
Advantages

o SIRMIAE: HPONHEREFEA SHARMNEAL, BITENIEMEMAAS, IBFHIRMRENSIZMAL, (EEEEE
FiiEE ERMAT . BMEERESENRIERSERXEEFHEEEEHTENRP K SERIRD, MR
EETFHSRERFE,

e High Adsorption Capacity: HPL91Xexhibits excellent adsorption performance for lithium ions. By increasing the active powder
components, the memory effect of adsorption sites is enhanced, resulting in outstanding lithium ion selectivity. Even in salt
lake brine or lithium-containing feed liquid where the content of alkali metals and alkaline earth metals is hundreds or even
thousands of times higher than that of lithium ions, it still maintains high-efficiency selectivity for lithium ions.

o BREMRMHER : @AY #FE, HPLOXE—RIRMIcPMEIRERTX0%M £, EXSEEEHEEREFWEM, 1
HENMRFE, BRESHRETHRSHIE,

e Fast Adsorption Rate: By increasing diffusion channels, the recovery rate of HPL91X in a single adsorption cycle can reach
over 90%. It has good tolerance to temperature changes, especially suitable for low-temperature environments, ensuring
efficient operation under various conditions.

. \ JRIIN - . _ =2
o SHNGGERE: HETMETERR, RIS, PRCPEERE, AHRETRIANKERSS, RRER
ication Scenarios
® Excellent Mechanical Strength: Significantly improved material toughness, excellent washout resistance, and stable physicochemical il
properties ensure a long service life of the adsorbent.

° REIR: WRETZHEEBIMR, BYLTER, FEFEIRSE, HATHEKRNER,

FraffusR
Advantages

o SARMIERE: BIF—RPKILETSIRTHIY BER, MRIEDDRESIRN o MBISREEN: MXBRATZLEES T RHHNARBIEET SN, IER

o BTSN TR, . M, FORERIEAERN. MEIRETRE 409/ EIEBREK, hARERMAHREREET,

reducing acid consumption, lowering concentration cost and improving lithium yield.

ensuring efficient work under all conditions.

® Green and environmental protection: The lithium extraction process is green and environmental protection, high efficiency and
no pollution, will not produce secondary “three wastes’, in line with the requirements of sustainable development.

o TEMRRE, HERGENA: TERERNSRPNESET, PEARE, BNBRERERSY, RSEKE,

e Reduce Acid Consumption and Lower Concentration Cost: It can selectively extract lithium ions from the mother liquor,

o ERIMHE: AN BETHEEREMEY, AHEMERIE, WRESHEN TSR IE,

e Adaptable: The material has good resistance to temperature changes and is especially adapted to low-temperature environments,

IEIMEEIRBR B EHRIE . (2R EIAT
W, SR RIREER SRR,

® HPL91X is suitable for extracting lithium
from oil and gas field underground brine,
Xizang carbonate salt lakes, overseas low
magnesium sulfate salt lakes, and lithium
battery recycling industries, especially the
alkaline lithium containing liquid.

e Efficient Adsorption Performance: The latest generation nano-porous structure technology
enhances lithium diffusion kinetics, maintaining high adsorption efficiency even in low-
temperature environments, thereby minimizing the impact of temperature on performance.

o IBESIEIEIE: BIRIRN / BIHSCIEEBIL <1, $IBLL<05, HRATIEST, ERED
B RENEMRIE A MTR RS kAR, NIRRT TIEMEE, BINErS,
FRIFEARXEE.

e Ultra-High Selectivity: Achieves Mg/Li ratio <1 and Na/Li ratio <0.5 in a single adsorption/
desorption cycle. Under the same process conditions, it requires less eluent to ensure
impurity ions in the desorption solution meet standards, significantly improving adsorbent

e Strong Anti-Fouling Capability: The nano-doping process comprehensively enhances the
adsorbent's resistance to sulfate ion fouling. It ensures long-term stable operation of the
adsorbent even in raw salt lake brines with sulfate ion concentrations exceeding 40g/L.

° FEMKIE: WMBHURBRIRTISHE, RMERIRT RS AR FTT
R, JEEHMEZHRHEAT IR, BRMIMERGX, 2T55E,

e Green and Low-Carbon Process: : During adsorption, it selectively extracts only lithium
chloride from the feed solution. No other chemical elements are introduced into the
solution post-adsorption, allowing it to be directly discharged back to the salt lake or
sent to the next process stage. Desorption uses only pure water, making it safe, energy-

BER ek R IRia. $AMAE- HP606

Aluminum and Copper Removal Resin for Ferric Phosphate Solution - HP606

Application Scenarios

o ERPEEMKPHNEREFRREEK,

* Resource recovery of metal ions in hydrometallurgical processes for lithium

battery recycling.
BERKEEMESESREKRERIT.

o Deep Standard Upgrading for Electroplating Wastewater and Other Heavy Metal-

Containing Wastewater

° SRETESRBIVRELE,

® Deep treatment of complexed heavy metals.

Frmffs

Advantages

o RERMAS: BURRMEBSFHRKESTESENEMH, RFNEES,
adsorption efficiency.
RRRmMEFEN: MRS, IRES, RERILLET, EREHK.,

durability under repeated acid/salt regenerationprocesses.

IRBHERR, FEES. MHRER, BRMAEERRE, EREHK, ISKESER,

Fast adsorption rate, high selectivity, excellent mechanical strength, simple desorption, long service life, and reusability.

® High Adsorption Capacity: Its adsorption capacity for cations per unit volume far exceeds that of ordinary commercially available materials, with higher

Excellent Chemical Resistance: Resistant to acid and alkali corrosion, with high mechanical strength, excellent wear resistance, and a long service life.

ISERIREERE: BMhT 2By X R E T, M A TR, TR H R 2 R B/ S B LR
® Stable Surface Properties: Acid/salt exposure during desorption does not affect its surface propertiesensuring no performance degradation and long-term

working efficiency, increasing lithium yield, and substantially reducing water consumption.

efficient, and environmentally friendly.

o IBEME: EERSMNBERENNE, YEHERE, RNFIFERESCS, ELEMBRIKMEANDR TMMRE, TRIREENLP,
® Excellent Stability: : Possesses outstanding mechanical strength and toughness. It features stable physicochemical properties, with an annual dissolution rate of less than 5% for the
adsorbent. It does not compact under conditions of high-viscosity brine in low winter temperatures, eliminating the need for frequent shutdowns for maintenance.

S EEMAERIN-HP4080

Precious Metal Resin Extraction-HP4080

Advantages

° SIESEMEIRMT: HPAOSOMBEEAIMMFMINAER, ASERIERIRIRTNEESBWS. R, A, BS),
FREFEMSSTENGEE L, KREERENESY. BRTHAESE, ENREEREESHNENA,

® High selective adsorption: HP4080 resin has a special chiral functional group, which can selectively adsorb precious metals
(such as gold, silver, platinum, palladium, etc.) in the feed solution and firmly bind them to the functional group to form a
highly stable complex. Compared with other heavy metals, it has a higher affinity for precious metals.

o KILEMIZIT: MIERAANEHNEZGE-—ZHEFER, BEFENTLEMRAMNLERER, HIRRMHE
Rk, ERNES, EALESTENSRENHR,

® Macroporous structure design: The resin adopts a styrene-divinylbenzene skeleton with a macroporous structure, which
has abundant pore channels and a large specific surface area, ensuring a fast adsorption rate and a high mass-transfer
efficiency, making it suitable for treating high-flow rates and high concentrations of material liquids.

° SERENSSMIE: NESHSEVANSSNRENLS, ABERMLESRNRE, BRSHEK,

e Highly stable complex formation: The resin and precious metal form a highly stable complex, which can effectively prevent
the loss of precious metals and ensure efficient recovery.

o IRHIVIB(LEMERE: WMISHAIRES, MHPRIMLEET, EAKPBETHERELRS, MBERSNPHE
EfIRERH TRIFRE.

e Excellent physical and chemical properties: The resin has high mechanical strength and good scouring resistance, which is
suitable for long-term operation; it has excellent chemical stability and can remain stable under a wide range of pH and
temperature conditions.

o SIRMIBE: NENESEREGRENEMSE, ABERLESSSEINRIZFAREIKEER,

® High adsorption capacity: The resin has a high adsorption capacity for precious metals which enables it to efficiently
process the precious metal-containing material and enhancethe recovery efficiency.

o BAEMRNAR: WiETBIEENBESBWBENHLIRS N, BEMMRNS, TISRESER,
PARE TR

® Excellent regeneration performance: The resin can restore the adsorption performance through simple regeneration
steps (such as acid or alkali washing), with excellent regeneration performance, and can be reused many times to reduce
operating costs.

Application Scenarios

o XL, R, #H. BEREEHRNESE, W
AT, BERBFIWIHHK, REREPR
BRERE;

REERBEKPERERERIERE,

® |t can realize the extraction and separation of precious
metals such as gold, silver, platinum and palladium,
e.g., extracting precious metals from the metallurgical
industry, rinsing water and leaching solutions of
electroplating and electronic industries;
Deep removal of low-concentration soluble mercury
salts in wastewater.
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Bipolar Membrane Product Introduction

WAREE (Bipolar Membrane, BPM) 2—fSANEF3ZMmER, HEA o
BIXIRE (AEL) , FABFXRRE (CEL) MdEEvES ST, e Ho
ERIFERT, JUREREEIE KD FEEAHTIOH, MmSSIEF

RBIRE £, X—4FHESTIREERSSaNE (LOH) FhZ ot

YIRS EEMSHAE,

Bipolar membrane (BPM) is a special type of ion exchange membrane composed of an anion exchange layer (AEL), a cation exchange layer (CEL), and an intermediate
catalytic layer. Under the action of an electric field, bipolar membranes can dissociate water molecules into H" and OH", thereby achieving synchronous generation of
acids and bases. This characteristic gives bipolar membranes a unique advantage in the preparation of chemical substances such as lithium hydroxide (LiOH).

BERUSHESHIRETR, UWREFRINARS

Haipu offers a wide range of bipolar membrane products to meet different application requirements:

RS R< EE e 55 P i P el AR P BRI
Product Models Size(cm) Thickness(um) Rupture Strength(MPa) Operating Temperature(°C) alkali concentration(mol/L) | ~Acid base purity

BPM-100 * - ~ o
AR (R BStndard type) 1218 %8 . 150+20 205 15~40 0-~14 25 975%
Bipolar membrane _ BPM_ZOO 55r”0 150120 ?05 15~40 0~14 3 990/)
(B 1EAEEHigh performance type) EJEE%U RTJ—
- (Customizable Size)
( Egggf@?ﬂ% type) 15020 =05 15~40 0~14 225 =975%

Advantages

* WES: UERBEFHITKE, BWERE.
o High efficiency: Hydrolysis can be carried out at low voltage with stable efficiency.
° HEFE(R: RREURIETZ, REEMAER, STEER,

e Low energy consumption: The single-chip bipolar membrane process has low interface resistance and low operating energy consumption.

o Efik: XAMEME, BEVIREREMMEEHERE. G, WaK, BEARNAEREENMEE, EREFGK,
e Long service life: Made of high-quality materials, the bipolar membrane features interconne- cted and fused anion and cation membranes at the interface, which is resistant to
swelling and possesses excellent chemical stability and mechanical strength, ensuring a long service life.

o BREIR: WRERATEERLZRMERCZAN, ROSRYE, BENE, IAXRFNERFA, FaRENFER,

e Green environmental protection: Bipolar membrane technology can reduce the use of chemical reagents in traditional processes, decrease pollutant emissions, turn waste into treasure, and achieve

resource recycling, aligning with the concept of green chemistry.

TR E

Bipolar membrane electrodialysis device

WIRERSEEREERLENEM LAFNERERRR, HZUHPE. HESX
BRDRBERZZHSIERN, ZEEXIMT BRE S REBE NEGLINGE. EXS
SMONBR. BR, BIEDEEBRENSAN. MEE)EEREAXN OB BR)INEWE
S, ANTEYHNSBESRE, X—FREEERBIRETSIRENE.

The bipolar membrane electrodialysis device consists of alternating anion and cation membranes and key bipolar memb-

ranes, which can directly convert salt solution into corresponding acids and bases without the need for external acids or
bases, while completing material separation and concentration. This feature makes it highly valuable in the field of lithium

extraction from salt lakes.
MFES RTTI
Application scenarios Application Industry
o FreEiRiTdk: 7EENER. A, EiEIRIEREMSTUHIESSMErSRIEE, EEaiE

‘AM-CM-BP=RZE"H®E: BEERAMWKRENE. ABFRIGE, WK BihR S SN ENAE,
B, SRR EHISENNTIE/ TR, MBASKENK, T8E ® New energy industry: Excellent performance in the preparation of lithium hydroxide products in industries such
BUNSANETNE, BRI MRS, SLH. REW. MERE as §alt lakes, mining, and battery recycling of cathode black powder, even achieving the purity of battery-grade
P lithium hydroxide.

° B, LI, FEETl: TRTEBRBRIKRE, FENRRARETEARE, BIREFRA.
"AM-CM-BP three-compartment” combination: The device adopts acid o Industries such as electroplating, chemical, and pharmaceuticals: It can be used to recycle waste acid and waste
and alkali resistant anion, cation, and bipolar membranes, and can alkali, and the generated new acid/alkali can be reused, reducing production costs;
prepare corresponding inorganic acids/bases using inorganic salts. If o BENTiFi: JRFRAGpHE, RermRENZett,
lithium chloride and water are introduced, they can be converted into ®  Food processing industry: It can be used to adjust pH value, improve product quality and safety.
lithium hydroxide and hydrochloric acid. In addition, strong acid and o IF(RSHia: EJFEJEFLHEIM@J(, ;m»;,;-gg%ﬁ;m’ 1&})&{1&%0
strong alkali inorganic salts are also applicable. e Inthe field of environmental protection: It can be used to treat industrial wastewater, reduce pollutant emissions,

and protect the environment.
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BEmBEETRET

Product Profile of Electrodialysis Homogeneous Membrane

BEMSRR— T EEREFRRNEENE D FHFIRNER, ERENETFRSR

EREEMNENZISINT, NEMSEHEE, BRNES FRAMERSETR R wm  mw mm_ wE__ww
BERZ AAFERENERE, 2—HEENONGR, BESHEEETE
B T, . -

Electrodialysis homogeneous membrane is a thin film made of polymer material with ion exchange

function. The ion exchange groups inside the membrane are uniformly distributed throughout the

membrane. From a microscopic perspective, there is no obvious phase interface between the T e
polymer matrix and the ion exchange groups inside the membrane, making it a highly uniform Concentate Ugrtening Fluid
system. Usually divided into homogeneous cation membrane and homogeneous anion membrane.

BERHEAESHEBSIHARTR, MBREFARNATRX:

Haipu offers a wide range of electrodialysis homogeneous membranes to meet the needs of different applications:

Fmis R EE R ERRE EFEEL Ry | EE R B
Product Models Size(cm) Thickness(um) Rupture Strength(MPa) Ten ;Peerraatﬂpe o) Selectgxoeelfﬁfggfabmty resistance(Q.cn?) CO”CQ”V'ETBg’E‘ﬂ’e’ imit
HP-AM-100 > ~ = 298% s2.
L S 70~100 =10 15~40 0~12 >98% 25
~ HP-AM-200 70100 10 15-40 0-11 297% <5 180
EE;‘%*E (Bt~ R Desalination - Type II) 20*40.
Ll . HPAM300 40*80.  70~100 >10 15-40 011 >98% 25 190
Electrodialysis = e 55*110
homogeneous —, —, e - o~
men?brane (m&ﬁ&nﬁaél\a/lmaliresistanttype) EJ?LE*”R T_" 70-100 10 15~40 0-14 297% <3 150
HP-CM-100 CustomzzbleSze - 70~100 >10 15~40 0~12 >98% 25 170
(3R4E3. Concentrated type)
HP-CM-200 70~100 10 15~40 0-11 297% 25 180
(B 25 B Desalination type)
HP-CM-300 70~100 210 15~40 0~14 297% <3 150

(MiERBRIELAcid and alkali resistant type)

BShaRE

Bipolar membrane electrodialysis device

ZRARHAM. BEFIBREXBHEMN, PEARKREF, FEAEHRKR. KIRMNEME -
fr, TRRENEESEERR. ABFE, FRESMRERR, TERBAXWT, S8
KHEIAREE, AEFRESHEBEFRREQPBRIEYE, MABFRESHEEFRGEDRE .
WER, NmESRKERBXIMPBIE, EREXTHIRTE,

The system is composed of alternating stacking of cation and anion exchange membranes, separated by partitions, and equipped with elect-

rode plates, end plates, and other components. The working principle is that the membrane stack alternately uses anionic and cationic membranes to form a desalination and concentration
system. Under the influence of a direct current electric field, when saltwater is introduced into the compartment, cations only migrate to the cathode through the cation exchange membrane,
while anions only migrate to the anode through the anion exchange membrane, thereby achieving desalination of saltwater in the dilution zone and concentration in the concentration zone.

RIFB{RSS
Application advantages

o BFXRAES: YEBTFRRERESHHNINEFXIRER, BHESERS, FMMEBEXSERTHNBEFHITRIERN, TATERNEFIBHEE.

* High efficiency: Homogeneous membranes have uniformly distributed ion exchange groups that can undergo ion exchange reactions and can be used for efficient ion
separation and enrichment.

o BEEMLF: TNRBIAEBEFAEME. KVIKEEEEER, MESEFENSTELE, TRABFHRRIIMEENEFOE,

Good selectivity: It can recognize the differences in charge, size, and hydration radius of different ions, and preferentially select specificions to pass through
the membrane, achieving precise ion separation in a mixed ion system.

o RERES: ES—MEBNSERE, REREDX180g/L (LASHHIT) |, LWEMBERETIZE—E, TUBERBDIRKE,
High concentration: suitable for high fold concentration of monovalent salts, with a concentration of up to 180g/L, twice as high as conventional membrane
concentration processes, and can effectively reduce the amount of concentrated water.

° HIER: AHEYRMCOD. MWEIR, HBR. SERSARTYE, FHEsNILVHEEER,
High purity: Non charged substances such as COD and silicate ions do not migrate, resulting in higher purity of industrial salts prepared;
HERE(R: 10198, BTFERRMEREN/), REERE, RENIZ (FR. REES) T60%MU L, BETHEAEMBASHRE, 185 7 RFIBME.

Low energy consumption: uniform structure, low membrane resistance, energy saving of more than 50% compared to conventional processes, reducing
load and electricity consumption, and improving energy utilization efficiency.

° (LFREMIF: ERENpHEENSHUFHETRIFE, TRRENFZEBIEORF, TMZRR. BRURSHENENNGENR, SRATLESHERILS

Ro

® Good chemijcal stabiljty: Stable in a wide pH_range and various chemical environments, resistant to strong acids, strong bases, and various organic
solvents, suitable for handling complex chemical Systems.

ZROE: BETES005MPa, KR, REETRETSE, uPEHENR,
Safe and reliable: Operating pressure of 0.05MPa, safe and reliable operation at low temperature and low pressure, with strong impact resistance.
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HStRBNATR

Application scenarios of electrodialysis device

HENEEFENATENDBROVRESRMA (NEHIRE, RKRR) \ TWEREAREDNW. SEKKD

EMHDTNRSENMNSBEK, EXMBREEHRRERNXEERZ—,
IJRATRMAE. MEKRE. SUN. SWE. SHH.

gL, BREKRYE, TNHBSENNSBES.

Electrodialysis devices are mainly used for concentration or desalination of inorganic salt solutions, concentration and recovery of industrial acid and

alkali, salt separation and zero discharge treatment of high salt wastewater, as well as separation and purification of inorganic salts and organic matter
in materials. They are one of the key technologies for achieving resource recovery and environmental standards.
Can be used for concentration or desalination of lithium chloride, ammonium fluoride, ammonium sulfate, or mixed inorganic salt solutions; Acid-base
concentration; Separation of inorganic salts from organic compounds, etc.

oo

lithium extraction from salt lakes

HIPREGHRR, BEREE. MBRRRERBLIS-79/L, TEHEREFHEEELNENHESENENTR, BETRELIREER

14-15g/L, SRETREERE, RMEX92%M L,

The qualified lithium extraction solution from salt lakes undergoes reverse osmosis and nanofiltration to remove impurities and concentrate Li
at a concentration of 5-7g/L. It needs to be further concentrated to meet the needs of subsequent lithium deposition or preparation of lithium
hydroxide. The concentration of Li by electrodialysis reaches 14-15g/L, and the concentration process is synchronized with boron removal, with a boron

removal rate of over 92%.

RERES, RROIZKEH—F, BRI RKKE,

High concentration, doubling the concentration compared to RO process, effectively reducing the amount of concentrated water;

REHBRLE, LU

MERTR. TRERIN. THERER. ML, MERK. SUBRFAFRMENRBRIRE

BB/ AR RB ST RERAR R

Technical characteristics of electrodialysis/bipolar membrane electrodialysis device

Rzl s

BERMNIRRBENEERS
MOSEE, RANDSPEEHF
EESLERK, REMBERIR
BERRE. 8K, Sa8m
RO, SIHFAiE B %,
BYERIT%IU L, SiBRAME
A, WXREHKX0.99, MERHM
BEREFRRMRN, RIEREE
TREMBBEM,

Equipped with MOS power supply,
adopting dual DSP high-speed digital
signal processing technology, suppor-
ting uninterrupted power supply repla-
cement, with a conversion efficiency
of over 97%, no capacity reduction at
high altitude, and a power factor of
0.99. It has minimal impact on the
performance and lifespan of the mem-
brane, ensuring the operational

RAREM RS, ETFREL
ERNAXRIEREZNYS,
M fERER KRS BT,
BREESHER, EEERE
DEHRK. BB, REXK,
REBRNE.

Adopting a hydraulic membrane
stack, the upper and lower pressure
heads are pressed together to ensure
uniform force distribution inside the
membrane stack, effectively reducing
the footprint and minimizing the risks
of water leakage, electric leakage,
and membrane burning, thereby
improving current efficiency.

RIRRARERFZ MMM
SEPPHER, AER, RLRR
S50%iRKE, BIEEF4P T

=

The partition is made of elastic com-
posite PP material with good sealing
performance, which does not deform,

reduces the system's leakage by 50%,

and reduces production and mainte-
nance workload.

RATENMPLCEHBANR
%, WSETBNRRETT
R, ERETSHMBR. B
E. BSX, RESF, RN
B, ERKNREETE
2, BEEFNRCIZERE.

The entire system is controlled by an
industrial computer and PLC, dynami-
cally displaying the operating condi-
tions of the entire system. Important
operating parameters such as current,
voltage, conductivity, concentration,
etc. are directly formed into trend
curves, which more vividly reflect the
operating process and help optimize
process operations.

efficiency and stability of the device.

s

Advantage HETREEFARNGH, BEREEMASHNER, BESRERBIZEE, REBRTE2% L, BEW
ROjK99.5%, SEIREIIRGEE21g/LIUE, IJEERE, TRRMASEH,
Compared to reverse osmosis, which requires five levels of boron removal and the addition of a large amount of alkali, electrodialysis has a simpler boron removal process, with a boron removal rate of
over 92%, a lithium recovery rate of 99.5%, and a lithium concentration of over 21g/L. It can directly precipitate lithium without the need for adding a large amount of chemicals.
N dE
- N Y EEthEE
onr VJLEED . . . . .
2/ B %ﬁ%ﬁﬁﬁfg SR TER Diffusion dialysis device
Salt lake brine/original brine 18 ent f“tﬂgua e 3 % s =R SRS z:?%ﬁoﬁ?rﬁ#?::gg:g?; . . N . . . _ . . . -
------------ Bt M| LEEEL o) SOMERR W > i EUSHTABAR SRR, LURERS, BOREGT HSIE. BRI, IR, RARIE
adsorption ron rem

FHEAET, H—EHSNRARNENSET; HhE81RTH—KBEE FIIBERFSITE (AR
= (B), MY BB RE, ERNSBBARBRINAKE, BREEER, SBRRPHHFEESERRE
oL o] ﬁﬁ HEMAKMEE, PBEFIEFESS, EEERsIREFEE, R AEFEIERTTERF,

BhHRESEKAEEN, B, HtEREFESEY, NMIMENSBEHE.
The diffusion dialysis method for acid recovery is based on the principle of dialysis, driven by concentration difference. The device consists of diffusion dialysis memb-
rane, distribution plate and other components. The core unit is separated into dialysis chamber (A) and diffusion chamber (B) by anion homogeneous membrane. After
introducing waste acid solution and pure water, free acids and salts in the waste acid permeate towards the pure water side due to the concentration difference; Anion

membranes selectively pass through negative ions and carry positive ions to maintain electrical neutrality. Due to the high concentration of H*, small hydration radius,
and low charge, it is easier for H" ions to pass through the membrane than metal ions, ultimately achieving acid separation and recovery.

BEKE

Material separation

Wastewater treatment

SER. H¥EE. &l ABEFHRECIESIED,
HRFEE—EE2METNE (NaCl. NaS0s. (NH.),S0,
E) , XEEBRIZ, JAREYHPRERIRMAR
mreEmpEBES, REXRMBERABRERETH
T, YEHRERIR;

Amino acids, betaine, soy sauce, whey and other feed solutions contain a
certain amount of inorganic salts (NaCl, Na;SO4, (NH4) SO, etc.) in the
chemical production process. By using electrodialysis technology, the
salts in the materials can be effectively removed without affecting other
components in the product. The desalination rate can be adjusted according
to different product requirements, and the material loss rate is low.

TIWRRXEREKESIEEITRELE, HRECTX150g/L, BETRK
HEMVRE K, B ERFRRIRETRERE, RBESIMRKE—SHEIURER
H S ERT, TIEHIBREARIRETFAE; BER3Ka#TRKER
HEROERH—FFaKEIA,

Salt containing wastewater undergoes electrodialysis concentration treatment, with
a salt concentration of up Zelectrodialysis of concentrated water can be further used
to prepare acid and alkali using bipolar membranes, achieving resource recycling for

salt based acid and alkali production; Electrodialysis of fresh water can be used for recl-
aimed water reuse or combined with RO membranes to further produce pure water reuse.

45 Advantages and Features

® SHTEE, BAEY: TAERRALEIRRN, KIDREZRNLBIIHBEERA, ISHEKRBERPENBRHEREATES, BRALOHBRRYE
A, NEEERPMGEZER, THRANERSTRIFRINENE.
Efficient and energy-saving, cost reduction and efficiency improvement: Specially designed for metal surface treatment processes, relying on concentration
differences to drive without external energy input, it can efficiently recover effective acids from acid waste liquid and directly reuse them in production,

NN FiN
S%y”{%{( TRERTUE RS2 EEHRE MVRES Soth {KEE Advantage reducing the cost of new acid procurement and the cost of waste liquid neutralization and treatment, achieving dual benefits of cost reduction and
********* (F%FE. COD) - oot |7 Al - - - AGSEEEEEEE 4 efficiency improvement as well as energy conservation and environmental protection.
pemerrer, NN L e BRSNS BRET RN SRR R RE R EA T yimp 9y P
; 2, BEEER. BEhEEEER. o IREMER, RARK: UTELMMNIEETLIBEHERERNEERT, AUREERNSSIZSH, RELEREN—KE,
THRETS Can replace or partially replace ion exchange resin or electrodialysis Stabilize the tank solution and improve quality: It can continuously separate and remove accumulated metal ions from the treatment tank, effectively stabilizing the
Bipcar membrane pretreatment+resin deep adsorption combination process, with fast composition of the tank solution and process parameters, ensuring consistency in treatment quality.
S desalination speed and low desalination energy consumption. . \
v S —— S o REIER, BUVERE: KEXBERMRT, FHEEER, K ERMTH, RABETUHRERSELEE, AERHPERQNER,
o fERE 3 S R . . . . . . . .
BHER BARERE, T2H2. T%I)\,J t ?_ﬁt" ’ ’J‘:‘,_'Aﬁ:—'* Pry installation module, worry free and convenient: The device adopts a pry block design, with a compact and simple structure. It has been prefabricated
Aokt ol oune The membrane does not require regeneration, has a simple process, does before leaving the factory, greatly reducing the on-site installation and debugging cycle, and making maintenance easy and convenient in the future.
not introduce other chemical reagents, and has no secondary pollution.
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Advantages of HAIPU New Energy Solutions

EE R AREE T SE, R T ES BRI —XBEMMR A —EBE 2RRNRNECSERFBBRRER, REBSN. BELR
EPER, REEHMN—BRNBRAR., AEErUEREISBALRA, SRELETSYINRRERRENTREIK.,

Haipu is deeply involved in the new energy lithium battery industry chain, forming an extraction, purification, and recycling solution covering the entire chain of
"resource extraction key battery material purification lithium battery recovery". Capable of efficiently and accurately matching customer needs, providing customized

one-stop solutions. Having original separation and purification technology throughout the entire industry chain, high-precision processing can efficiently achieve
impurity removal and valuable resource recovery.

BRIERE(E RIS

o TZREHEEMERERT, o MEErmAEEIEEY,

LEREEE ZTEE, <> oIS 3 IR B B AR R
e Easy operation: The process flow is e Improve quality and increase efficiency: Resin

simple, and the integrated device is products have high selectivity and can efficiently
easy to construct, install and operate, adsorb target substances.
and convenient to manage.

HRRF
o HOBEBRER,
BAVABLER. =

e Environmentally friendly:
Reduce the use of harmful solvents
and help companies achieve sustain-
able development.

RE2OE
- ENEURPRIBRE
REIARGUSOREE T

e Safe and reliable:
It remains stable during the separation
process and does not introduce impurity
ions outside the system.

PEATIHE FEAviE
o ERHBEBES AL, g@j 6@@ o ZFHEMEF,

RERER. HEIWNANES
e Cost reduction and energy saving: e |ndustrial applicability:

High filler load, low dosage and low
equipment investment.

Easy to mass produce and meet the
needs of industrial applications.

Rz F 5251

Application case

PEiR R R I e (BXERIRBH)

Tibet Salt Lake Lithium Extraction Project

AREY W RERBF20MESNERE, BIR4600XK, FIFREE &
REKRBMF, NEBHRERNPTSHERES T, [KERE~0.22g/L, M
REL20g/L, HREIRRELZg/L, KKPHA9.2, RIREN500m kR IR
R, SHRREREEIA00mg/LIAL, BMEL>21, BEL >3, BIKREZ0%
UL, BERRRERIRMERER, EEES, STRE, RNIRRET
BR, RIPEBEADES. ARERKERMHIERSAFAMEE,

A mining industry in Tibet, Lago Co Salt Lake annual output of 20,000 tons of lithium
hydroxide project, altitude of 4600 meters, the use of Haipu salt lake lithium titanium
adsorbent, from the salt lake brine extraction of lithium ions in high efficiency. The
brine lithium concentration ~ 0.22g / L, sodium concentration of about 20g / L,
carbonate concentration of about 3g / L, brine PH about 9.2. We provide 1500m 3
titanium adsorbent, qualified liquid lithium concentration of more than 1400mg / L,
lithium-sodium ratio> 2:1, lithium-magnesium ratio> 3, lithium yield of more than
80%. Haipu titanium lithium extraction products have fast adsorption rate, high
selectivity, stable operation, green and pollution-free extraction process, and protect
the ecology around the salt lake. This project is the first time that titanium adsorbent
is used in large-scale production.

Fig it IR MR R E

Lithium adsorption and extraction project in a salt lake in Qinghai Province

2023F12RES, BEMZRE#TT PIREIESMELER, BRRMNR
FERMEE. RBEXMEFEESHROMEERANE, BB FEKRETXI9%
WL, FrHBiiiRp R/ B E T4 L
RERETHEREAMERAES, RNRESERRBRMNNRERETNE
FHRRKBMZEN, FEERNERRERAKBRESTHXBRMREIR
PSR .

Since December 2023, Haipu has conducted pilot tests and large-scale production of the project.
The aluminum based adsorbent products have shown excellent performance in core properties
such as adsorption capacity, exchange rate, and selectivity. The lithium ion recovery rate can reach
over 99%, and the lithium sodium ratio/lithium magnesium ratio in the output desorption solution
is above 4.

During the operation of the system, there was no performance degradation trend, successfully verifying
the long-term tolerance of Haipu aluminum based adsorbents to interfering ions such as sulfate
ions. This marks a substantial breakthrough in the key bottleneck of the long-term stable operation
of lithium extraction technology directly from brine.

RREEER RIFE I E

Anhui New Energy Fluoride Removal Project

EFEHEERRRERABF<250mg/L, RES, TEHEENRKEREE
R RAGERARMA, HKE<Img/L, TEIRK, KRSIARE, RARRK
mE. REEMLIET, BEE, TEEE.

The customer's lithium battery recycling lithium sulfate material liquid has fluoride <
250mg/L, high impurity, can not meet the requirements of battery-grade lithium
carbonate. Adopting Haipu fluoride removing adsorbent, the fluorine in the effluent
water can be reduced to <1mg/L, with no lithium loss and no impurity introduced,
which improves the quality of the feed solution. System is automated with low cost.

IL A& AL TR AR ER SR R IR R s I E

Nickel and Cobalt Removal from Ammonium Sulfate Solution in a New Energy
Project in Jiangxi Province

SIAREATHEBERERSOM /h, BRHL400mg/L, KAEZHPA010MRHIF
W8, REFEE2mg/LUAT, BRITAEERREK, REERREEAMVRER
FEHSHEER.

Ammonium sulfate raw liquid with flow rate of 80m3/h from a company in Jiangxi province,
containing nickel and cobalt about 400mg/L. After treatment by using Haipu HP4010
adsorbent, nickel and cobalt was reduced to less than 2mg/L. And then the enrichment

resources of the desorption solution were recovered and the heavy metal was removed,
and ammonium sulfate entered the MVR system to produce high purity crystals.

AL REIRELRRTOCIE

TOC Removal from Feed Solution in a New Energy Project in Zhejiang

HIEMEEERVHREBANRERBERAMBAEHRSHTOCKE
120mg/L, FMBIRAEHK. REAHP268IRM TZEEFEMBMBER
A, 8XLE70m*8iK, TOCM120mg/LEE40mg/L, TEZRE, #
HNOBEHRFE, BERSIAFRRE.

Cobalt sulfate feed solution of a lithium enterprise in Quzhou, Zhejiang Province, has
a TOC of 120mg/L due to residual extractant and sulfonated kerosene, which affects
the synthesis of precursor. By using HP268 adsorption process combined with steam
blowing regeneration technology, 70m? of material liquid is treated every day, and
the TOC is reduced from 120mg/L to 40mg/L. The process is stable, the material can
be recycled, and no new impurities are introduced.

19/20
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Zhejiang New Energy Boron Removal Project

BEFHmER. BERHEE > 2mg/L, TEBEINEEK, RANERMER
B, FBMIOMQ/LBEE <2mg/L, MERBRMIASIARER, EFERMTW, HRE
BITRE, BIRREE,

The boron content of the customer's cobalt and nickel sulfate feed solution is >2mg/L,
which can't meet the requirements for sale. Adopting resin adsorption to remove
boron, boron is reduced from 10mg/L to <2mg/L, sulfuric acid desorption does not
introduce impurities, selective adsorption of boron ensures no loss of cobalt and
nickel, and improves the purity of the feed solution.

R R LRI

Anhui New Energy Material Purification and Nickel Removal Project

[ RERRERIR RN E

Guangdong New Energy Aluminum Removal Project

BEPEEEENHREE R SRENAEF200~300mg/L, TiAER. KAEE
HEIREIRMIR, HKAISEOmg/L, REIARRE, RANRERE. REBMKIE
7, ITZ2HE8, BIRE.

The customer's lithium battery recycling iron phosphate material liquid contains high
Al ion 200~300mg/L, which cannot be reused. Adopting Haipu Aluminum removal
adsorbent, the effluent Al=50mg/L, without introducing impurities, to improve the
quality of material liquid. The system is automated, with simple process and stable
operation.

AL RE IR RPREEE

Zhejiang New Energy Silica Removal Project

RHEEWEBMEWRBERARSREE, RAHPAA0RMIE, BRiEE
2BIM <10mg/L. <10mg/L. <50mg/LIEZE <Img/L, MEREAREIA. HP4020
WEEENS, REX, BEABK, SRR, SHERERFA.
Ammonium sulfate solution from lithium battery recycling of an enterprise in Auhui
province, contains nickel, cobalt and manganese. By using HP4040 adsorption
process, the nickel, cobalt and manganese were reduced from <10mg/L, 10mg/L
and <50mg/L to <1mg/L and ammonium sulfate solution can be reused. HP4020
has high selectivity, adsorption capacity and regeneration cycle, also low operating
cost, which can achieve the efficient recycling of resources.

BEMERTRAE

BB Y BB Bt REBER R AR W E

Fujian Youli New Energy Co,, Ltd. Deacidification Diffusion Electrodialysis and Electrodialysis

System Procurement Project

BEEEEMREIEEREBBKRER, HPRERES-20%, KEBEH
RO BUSHTRE, DJEUKB0%MIMER, EIWERIRERS, KB FEEBEIX0%LL
t, B¥EmES, TERAATIRREIZ. MR IZETERR, TE
REREHN, EFUEEE,

A Fujian battery recycling enterprise uses self-developed diffusion dialysis equipment
to treat ferrophosphorus leachate (15-20% H2SOa) from its wet process workshop. This
recovers 80% of the sulfuric acid as a high-concentration, high-quality product (with
over 90% iron ion rejection) for direct reuse in front-end leaching. The process
reduces operating costs and acid reagent consumption, delivering significant
economic benefits.

EEREW TS RERBRERREMRREEE, RAHPAB00RMIE, BiEa
EMN-30mg/LIEE~7mg/L. RIBRAENTRRFN, TZEEES, HF
PEFFIN, BEES, BEEGE, SHBERN,

New energy enterprises need to remove impurities and reduce silicon in the pro-
duction of high-quality nickel sulfate feed solution, using HP4800 adsorption
process to reduce the silicon content from ~30mg/L to ~7mg/L, to enhance the
purity of the feed solution and product competitiveness. The process has high
selectivity, low interference of coexisting anions, high automation, easy operation
and small footprint.

ZEAhBHMERERERNE
BF RIS R R

Zimbabwe Huajing Technology Co., Ltd. Lithium Sulfate Project lon Exchange Resin Column
System for Calcium and Magnesium Removal

[} s A8 . BN

TR EUN00mI/NWRERERIRIMSER S, MBMEIENEERS, RARE
RS HARFIPIRMT, XHZEhREHTIRMAE R, HHSESTFass
<Img/L, SEMEFERAMNTR, RIEEEEFRERET @R,

A Zhejiang-based enterprise, supporting a 50,000-ton annual lithium sulfate project,
supplied a complete set of ion exchange resin column equipment for calcium and
magnesium removal. The project is located in Harare, Zimbabwe. The project involves
treating 100m3/h of lithium sulfate feed solution to remove calcium and magnesium
impurities. By using high-performance specialty adsorbents independently developed
by Haipu, the feed solution undergoes adsorption and purification, achieving calcium
and magnesium ion contents in the output material of less than Img/L each. This
meets the customer's requirement for feed solution purification and ensures the
quality of subsequent lithium carbonate production.






