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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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Purification and recycling of key materials for lithium batteries
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Recycling, processing, and reuse of retired power batteries
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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
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Precision filtration

Continuous ion exchange technology is a completely innovative separation process technology that differs from
traditional processes.

This system consists of a resin column series and a porous distribution rotary valve. According to the process =] N 3 <
design, the resin column series can be divided into several functional zones. After the material enters the system, @ uﬁl}ﬁh%ﬂ(ﬁﬁ%X)
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 “5:".'_? ‘

Lithium extraction by adsorption (continuous ion exchange)

Reverse osmosis
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Nanofiltration
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Electrodialysis
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Resin removal of calcium and magnesium Boron removal by resin Resin impurity removal

174 B PR 5
Resm removal of calcium and magnesium

LR 2 I

Lithium precipitation reactor
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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-
alysis 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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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.
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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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Solution for production and purification of key materials for lithium batteries
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Production and purification technology of ternary precursor
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In the production of ternary precursors, adsorbents, electrodialy-
sis, and bipolar membrane devices are primarily utilized to ensure
the high purity of the raw material solution and to facilitate the
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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Removal of TOC (Total Organic Carbon)
and boron from nickel sulfate
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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
EZXGRE. BB, BT, 28 membrane devices mainly serves the supporting links of the production system. Special adsorbents can be used 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

=RERMEERERINRBEREAE, S BRATIFUSYEWFIARE
BEFRHE=TEG, EEE ﬁ%ﬁﬂ&l‘%l . R, RESRENSBELIFS
EoRMERES M.

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 oy  — #
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 @?@‘ @’&

can be integrated into various processes, providing strong technical support for customers Freg. 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

Bz A S5 s RENAER

BN ECP RIS,
HPLI6XZFU(ERZ) BRI R RICREKIE;
SEEER. PEREDRE TR FEMGEETE.
ERTEERFASAIETS,
b
RIS | AIREARRTK, TUBER. SRS,
HPOXESIGAR) s rmimempmininse,
Pl A =]
HIFRER HP180GZE) RIS, BERIERIRIK,
fr it HPY408 EHETK. BB AREENRRIZNS,
- . BESRIBLRSAARS B R,
= HPC001 BIESTESH (S5, 5. ) SEREE,
P ASHE. B . PERSEORNSHE, WAL, BEREFTWIEK. BHRSPENESE;
RERIRE #0020 REERE K EREAARIRE,
REBERENY, SHEEBE;
;i;%g% HP268 SR BRI R S R
! SNBEAIE T P AHEK, SSIATEEN,
Fﬁriyﬁuﬂmwwmml BAEASE /=TT RIRAREN. BF TSRS,
RS HPA010 SR, BEASSTEHIAEE,
REREE HP705 HEASHE. MENDARGIESMETR. SIS RIS,
RERESE HP706 BF. SRMIEKE TWEGAFHREERERE,
BERERRIS. SRR RS IR
5351 HP3500 B EFERAGIE. SIS, KRR
RS AL SRR,
SENE. BEREESEREREIAM;
23 HPB119 AR RRR IR
SBHIEEIRT,
PR SEE PGS, SARARNR;
PR, 7 HP686 SRR,
Pl dialbaedea ool
BT, SBRAS. KSFESEFUERTRE,
Tab. 8 HP560 YO ASETWAT, SHEKSKE,
I35 HP606 (BB PR T RTRLENL,
HP5600 BN BR B R RIS BIEI .
HP-AM-100 WROERY, EORGEET, BYBAEN, WORLE.
HP-AM-200 bR, S, SENMEES,
HP-AM-300 BEsA-IEY, TREAS. BYBREMAR.
YoHERS HP-AM-400 BRI, ARMSEIERRRE, BORYE.
HP-CM-100 WROER), ERGEE, SEWR (SR, RINE) . BRE.
HP-CM-200 PR, BREESSHE (SR, BN, HERm) .
HP-CM-300 TRRTREY, TARBEFRCESIAR, G,
BPM-100 TR, SERT RIS,
SRS BPM-200 iR, BEEENE RS ENERNERES.
BPM-300 EHIE, TRESPEREEEEENRYRES,

IiRERAT B REAF R ERAENS BRiESBE TR,




JIANGSU HAIPU FUNCTIONAL MATERIALS CO.,LTD.

06

Rz F 32451

Application case
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Tibet Salt Lake Lithium Extraction Project
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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.
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Lithium adsorption and extraction project in a salt lake in Qinghai Province
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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.
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Anhui New Energy Fluoride Removal Project
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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.
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Nickel and Cobalt Removal from Ammonium Sulfate Solution in a New Energy
Project in Jiangxi Province
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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.
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TOC Removal from Feed Solution in a New Energy Project in Zhejiang
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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.
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Zhejiang New Energy Boron Removal Project
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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.
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Anhui New Energy Material Purification and Nickel Removal Project
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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.
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Fujian Youli New Energy Co., Ltd. Deacidification Diffusion Electrodialysis and Electrodialysis
System Procurement Project
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A Fujian battery recycling enterprise uses self-developed diffusion dialysis equipment
to treat ferrophosphorus leachate (15-20% H2S0a4) 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.
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Guangdong New Energy Aluminum Removal Project
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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.
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Zhejiang New Energy Silica Removal Project
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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.
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Zimbabwe Huajing Technology Co., Ltd. Lithium Sulfate Project lon Exchange Resin Column
System for Calcium and Magnesium Removal
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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 100m®/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 1Tmg/L each. This
meets the customer's requirement for feed solution purification and ensures the
quality of subsequent lithium carbonate production.





