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-- Accelerating global demand for high-

energy-density batteries and

renewable power infrastructure has

intensified the engineering challenges

of advanced nanomaterial synthesis

and slurry formulation. Sub-micron

conductive agents, active crystal

cathode materials, ceramic separator

coatings, and photovoltaic metal

pastes frequently suffer from severe

van der Waals agglomeration, high

dynamic viscosity, and uneven binder

distribution. Deploying an ultrasonic

homogenizer introduces high-power

acoustic cavitation that disintegrates nanoparticle clusters, lowers apparent viscosity, and

establishes flawless phase homogeneity across complex fluid matrices. Hangzhou Precision

Machinery Co., Ltd. (JH) manufactures high-power industrial ultrasonic homogenizer systems

engineered to maximize energy transfer, ensure continuous inline operation, and enhance

electrochemical consistency across the new energy manufacturing supply chain.

Drawing from 15 years of acoustic cavitation engineering and high-power ultrasonic

homogenizer manufacturing at JH, ultrasonic liquid processing serves as a transformative

technology across ten vital new energy application sectors:

1. Cathode Active Material Slurry Homogenization: Dispersing lithium iron phosphate (LFP) and

high-nickel ternary (NCM) particles without crystal lattice fracture.

2. Anode Silicon-Carbon and Graphite Dispersion: Overcoming strong cohesive forces in silicon

nanoparticles to prevent electrode expansion and cracking.

3. Carbon Nanotube (CNT) Conductive Paste De-Bundling: Disentangling tangled single-walled

and multi-walled CNT bundles into continuous conductive pathways.

4. Graphene Liquid-Phase Exfoliation and Stabilization: Shearing graphite into pristine few-layer

graphene sheets with high electrical conductivity and long shelf life.

5. Battery Separator Ceramic Slurry Preparation: De-agglomerating sub-micron alumina (Al2O3)
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and boehmite particles to achieve

ultra-thin, defect-free separator

coatings.

6. PVDF and Aqueous Binder

Dissolution and Dispersion:

Accelerating polymeric binder

dissolution and preventing micro-gel

formation in NMP and aqueous

solvents.

7. Solid-State Electrolyte Precursor

Homogenization: Synthesizing and

dispersing sulfide, oxide, and polymer

solid-state electrolyte slurries with high

ionic conductivity.

8. Photovoltaic Metallization Pastes

(Silver/Aluminum): Dispersing micro-

scale silver and aluminum powders in

organic vehicles for high-efficiency

solar cell screen printing.

9. Fuel Cell Catalyst Ink (Pt/C) Nano-

Dispersion: Uniformly distributing platinum nanoparticles across carbon black supports for

membrane electrode assemblies.

10. Lithium Battery Recycling and Black Mass Leaching: Enhancing mass transfer and kinetic

leaching rates of critical metals (Li, Co, Ni) from spent battery black mass.

1. Cathode and Anode Slurry De-Agglomeration for Lithium-Ion Batteries (Applications 1 & 2)

In high-performance lithium-ion battery electrode manufacturing, the dispersion quality of active

cathode materials (LFP and NCM) and anode materials (synthetic graphite and silicon-carbon

composites) directly dictates cell rate capability and cycle life. Conventional planetary mixers

leave microscopic particle agglomerates that generate localized resistance hotspots and trigger

rapid capacity fading. JH ultrasonic homogenizer systems apply intense localized cavitation that

shears active material agglomerates apart under gentle fluid dynamic forces.

Because the ultrasonic homogenizer delivers sub-micron shear stresses without the destructive

mechanical impact of rotating blades, it preserves active crystal morphology while distributing

conductive carbon black uniformly across particle surfaces. This targeted de-agglomeration

reduces slurry dynamic viscosity by 20% to 40%, enabling higher solid loading formulations up to

70% or higher and eliminating pinhole defects on high-speed slot-die coating lines across

commercial gigafactories.

2. Carbon Nanotube (CNT) and Graphene Conductive Network Dispersion (Applications 3 & 4)

Carbon nanotubes and graphene represent the premier conductive additives for next-generation

batteries, but their immense surface area and strong van der Waals attractions cause severe

bundling and entanglement. Mechanical dispersers and bead mills often sever the axial length of



CNTs or introduce metallic contamination, destroying their electrical percolation efficiency.

Utilizing an inline ultrasonic homogenizer, JH flow-cell systems generate acoustic micro-jets

traveling over 1,000 km/h that gently unbundle multi-walled and single-walled CNTs without

breaking their high-aspect-ratio carbon backbones. Similarly, in liquid-phase graphene

production, the ultrasonic homogenizer shears natural graphite flakes into high-purity, few-layer

graphene dispersions, establishing robust 3D electrical percolation networks at exceptionally low

conductive loading fractions.

3. Ceramic and PVDF Slurry Homogenization for Battery Separator (Applications 5 & 6)

Applying ultra-thin ceramic coatings (such as nano-alumina Al2O3 or boehmite) onto polyolefin

separator membranes is critical for preventing internal short circuits and enhancing thermal

shrinkage resistance. Agglomerated ceramic particles cause coating streaks, uneven membrane

thickness, and microscopic pore blockage that severely impedes lithium-ion transport.

The JH ultrasonic homogenizer achieves sub-micron particle de-agglomeration and narrow

polydispersity in ceramic separator slurries. Operating through continuous 316L stainless steel

flow cells, these systems disperse inorganic nanoparticles and polymeric binders (PVDF and

CMC) into silky, low-viscosity slurries, ensuring uniform sub-micron coating thickness across

ultra-thin 5 to 9 micron base films with complete defect-free surface morphology.

4. Solid-State Electrolyte Synthesis and Photovoltaic Metallization Pastes (Applications 7 & 8)

Emerging solid-state battery chemistries (sulfide, garnet-type oxide, and composite polymer

electrolytes) demand ultra-fine particle sizes and intimate phase contact to achieve high bulk

ionic conductivity. JH sealed ultrasonic homogenizer circulation reactors provide an inert,

hermetic environment that accelerates chemical precipitation, de-agglomerates solid electrolyte

precursors, and produces monodisperse electrolyte slurries without moisture contamination.

In photovoltaic solar cell manufacturing, screen-printed front silver and rear aluminum pastes

require strict rheological control to achieve fine-line finger printing without mesh clogging. JH

ultrasonic homogenizers de-agglomerate micron-scale silver powders and glass frit within

organic carriers, delivering smooth rheological flow, razor-sharp line aspect ratios, and

maximized solar cell photoelectric conversion efficiency across commercial high-efficiency cell

architectures.

5. Fuel Cell Catalyst Inks and Hydrometallurgical Battery Recycling Leaching (Applications 9 &

10)

Proton exchange membrane fuel cells (PEMFC) rely on platinum-on-carbon (Pt/C) catalyst inks

that require uniform colloidal dispersion to maximize the electrochemically active surface area in

membrane electrode assemblies. JH laboratory and pilot ultrasonic homogenizers disperse

platinum nano-catalysts and ionomer binders without catalyst detachment, significantly

enhancing fuel cell catalytic efficiency and power density.

In the circular battery economy, deploying an ultrasonic homogenizer for hydrometallurgical

leaching accelerates the extraction of valuable lithium, nickel, cobalt, and manganese from spent

black mass. Acoustic micro-jets continuously scour particle surfaces, stripping passivating

reaction layers and accelerating mass transfer kinetics, which cuts leaching duration by up to



50% and enhances critical metal recovery rates.

JH Factory-Direct In-Line Ultrasonic Processing Architecture and Sourcing Portal

From laboratory material synthesis to gigawatt-scale battery cell manufacturing, the ultrasonic

homogenizer has emerged as an indispensable cornerstone of modern new energy engineering.

Backed by 15 years of ultrasonic homogenizer innovation, certified medical-grade titanium

metallurgy, and CE compliance standards, JH delivers a complete spectrum of ultrasonic

homogenizer equipment spanning 500W benchtop sonicators, 5L to 20L pilot testbeds, and

3.0kW multi-unit ultrasonic homogenizer inline industrial circulation skids.

Capable of handling fluid viscosities up to 6,000 cP and operating pressures up to 0.6 MPa with

continuous double-jacketed temperature regulation below 100°C, JH ultrasonic homogenizers

empower global manufacturers to achieve unmatched product quality, superior material

efficiency, and robust 24-hour continuous production reliability across next-generation energy

storage platforms.

To request detailed technical specifications for new energy material ultrasonic homogenizers,

flow-cell engineering drawings, pilot test reports, or customized battery slurry production skid

quotations for your manufacturing facilities, visit the official company portal:

https://www.hzpmsonic-en.com/. For direct engineering consultations regarding battery slurry

de-agglomeration, CNT paste processing, separator ceramic dispersion, and turnkey gigawatt

plant integration, contact the technical sales department.
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