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From Carbon to Performance:
It All Starts in the Mill

Carbon is like the ultimate shapeshifter: it shows up as
soot, rock, sponge, lubricant, and now... atom-thin
wonder material. If you're in the carbon game—from
carbon black to biochar to graphene—you're really in the
particle engineering business. And that means milling is
where the magic (or the disaster) happens.

Processes,
Challenges & How DP
Pulverizers Delivers

Carbon-based materials are everywhere: in
tires, batteries, inks, plastics, filters, fertilizers,

composites, and advanced electronics. From Th e Ma ny Typ es Df

traditional carbon black and petroleum coke to

modern biochar and graphene, each material C arb on Pro d ucts Use d

demands a specific approach to grinding and

classification. 1nIn d u Stry
Milling carbon isn't just "size reduction.” It's Not all carbons are created equal. Some are
precision engineering that affects: fluffy and explosive, others are rock-hard and

abrasive, others are delicate and
nano-structured.

Electrical and thermal conductivity Carbon Black

Adsorption and filtration performance A fine, soot-like form of carbon produced from
controlled combustion or thermal
decomposition.

Color strength and opacity

Reactivity and burn profile . .
Applications: Tires, rubber, plastics, inks,

coatings, conductive compounds.

Flowability and bulk density Milling Needs:
DP Pulverizers designs and builds mills that * Deagglomeration of soft clusters
give manufacturers tight control over these * Fine particle size control for tint strength
properties, across the entire spectrum of and conductivity

carbon materials. + Safe handling of combustible dust



A porous carbon produced by pyrolyzing Crystalline carbon in layered (lamellar)
biomass (wood, husks, shells, agricultural structure.
waste). _ Applications: Lubricants, refractory
Applications: Soil amendment, carbon products, batteries, conductive additives,
sequestration, filtration media, filler. specialty polymers.
Milling Needs: Milling Needs:
* Handling variable moisture and density * Avoid excessive "smearing" of platelets
* Preserving internal porosity where needed * Maintain aspect ratio and structure for
* Achieving consistent particle size for conductivity and lubrication
blending or soil performance + Control heat to prevent oxidation at fine
sizes

] Graphene &
Activated Carbon Graphene-Enhance Powders

Graphene is a single (or few) layer sheet of
carbon atoms—thin, strong, and
ultra-conductive. Often introduced as graphene

Biochar, coal, or coke activated (steam or
chemicals) to create huge internal surface area.

Applications: Water and air purification, nanoplatelets or graphene-enhanced carbon
odor control, solvent recovery, energy storage. blends.
Milling Needs: Applications: High-performance batteries,
* Highly abrasive material -» wear-resistant composites, conductive inks, coatings,
internals advanced polymers.
 Controlled fine particle size to optimize Milling Needs:
adsorption kinetics ' « Extremely gentle handling compared to
* Dust management and containment bulk carbons

+ Deagglomeration without destroying
nano-structure
Petroleum Coke & « Tight control of shear and impact energy
Needle Coke » Clean, contamination-controlled internals
for high-purity applications

Solid carbon byproducts of oil refining and

coking processes, typically very hard. .

App&gations E):p t :i/ . tallurgical BB (SER HalE I 1
: Electrodes, metallurgica :

additives, fuels. Conductive Carbons

Milling Needs: Engineered carbons tuned for conductivity,
reactivity, or specific morphology.

* Heavy-duty mills with robust rotors and

liners o . Applications: Fuel cells, supercapacitors,
* Lower-speed, high-impact reduction (often specialty elastomers, 3D printing powders,
pre-crushing before fine grinding) electronics.
* Protection against excessive wear Milling Needs:

* Tailored PSD (particle size distribution)

 Preservation of structure and functional
groups

+ Often combined with inert-gas or
controlled atmosphere milling




How Carbon Products
Are Manufactured

Before Mllllng Coke, activated carbon, and some graphites are

Upstream processes shape what the mill has highly abrasive.

to deal with: Result: Rapid wear of liners, rotors, and
Pyrolysis & combustion: for classifiers in poorly engineered mills.
carbon black and biochar
Refining & coking: for petroleum
coke and needle coke
Graphitization & heat
treatment: for graphite and some
advanced carbons Fine carbon dust is often explosible.
Activation: steam or chemical
activation for activated carbon
Functionalization & coating:
for graphene and specialty carbons
Agglomeration, pelletizing,
Or briquetting: to create
manageable feedstock

2. Abrasiveness

3. Combustible Dust & Safety

Result: ATEX/OSHA compliance requirements,
need for explosion protection and inerting.

L. Heat Sensitivity

Downstream, milling and classification tune Frictional heat from milling can degrade

the final product: carbon structures, oxidize surfaces, or damage
Tailoring surface area and contact graphene and specialty carbons.
kinetics
Controlling color strength and hiding
power
Adjusting conductivity and resistivity
Optimizing flow for conveying, dosing,
and pressing

Result: Loss of performance, off-spec product.

5. Structural Integrity of
Nano- and Micro-structured

Carbons

Graphene, graphene nanoplatelets, and some
battery carbons must retain their morphology.

Result: The mill must deagglomerate without

The Challenges Df destroying their structure.
Milling Carbon
Materials 6. Feed Variability

Carbon milling isn't trivial. Manufacturers face a
recurring set of headaches: feedstocks often vary in moisture, density, and
hardness.

1. Agglomeration & Cohesion Result: Unstable throughput and inconsistent
product unless the mill is properly sized and

Fine carbon particles (especially carbon black configured.
and graphene-enhanced powders) love to clump
together.

Biochar, recycled carbons, and waste-based

Result: Poor dispersion, off-spec PSD,
inconsistent performance.




How DP Pulverizers Answers the Needs of the
Carbon Industry

DP Pulverizers designs complete milling solutions around the material first, not the other way
around. That approach is particularly important with carbon.

1. Full Portfolio of
Carbon-0ptimized Mill
Technologies

DP Pulverizers designs complete milling solu-
tions around the material first, not the other
way around. That approach is particularly
important with carbon..

Alir Classifier Mills [ACM]:

For fine, precisely classified carbon black,
activated carbon, and specialty carbons.
Excellent for tight PSDs and integrated
classification in a single unit.

Jet Mills:

Ideal for ultra-fine carbon black and
high-purity or nano-structured carbons
(including some graphene-based materials)
where no mechanical contact and minimal
contamination are critical.

Turbo Mills: ‘ ‘0 .

For mid-fine grinding with controlled heat and ‘\%& -
efficient deagglomeration. ] N '3




Pin Mills & Universal Mills:

Great for mid-range particle reduction,
deagglomerating carbon black and biochar, and
preparing feed for further classification.

Hammer Mills:

Workhorses for pre-crushing coke, hard biochar
chunks, and oversized granules prior to finer
milling stages.

Cryogenic Mills:
For temperature-sensitive carbons,

graphene-enhanced powders, and materials that
smear or soften at higher temperatures.

This toolbox allows DP to design carbon-specific milling lines, not one-size-fits-none setups.

2. Wear Protection for 3. Safety, Inerting, and
Abrasive Carbons Dust Control
To survive the brutality of coke, activated Carbon dust deserves respect. DP engineering
carbon, and abrasive graphites, DP specifies: addresses it with:
« Hardened tool steels and rotor materials * ATEX/ExP design options
« Tungsten carbide or ceramic wear linings * Inert-gas milling loops (e.g., nitrogen) for
+ Replaceable wear plates and liners sensitive or explosive environments
* Application-specific rotor designs * Explosion vents, suppression systems, and
isolation valves
Result: Longer service life, fewer shutdowns, * High-efficiency cyclones and dust collectors

and lower total cost of ownership. Result: This is critical not only for carbon

black and coke dust, but also for very fine
graphene or graphene-enhanced powders that
disperse easily.




4. Temperature & Energy
Control for Heat-Sensitive
and Nano Carbons

For materials like conductive carbons,
graphene, and specialty battery carbons, DP
designs mills with:

* Cryogenic cooling options (e.g., LN,
injection)

+ Optimized rotor speed and classifier
settings to reduce frictional heat

« Airflow designs that promote cooling and
minimize dwell time

 Low-shear configurations where structure
preservation matters more than brute-force
grinding

Result: Deagglomeration and size reduction
without destroying functional properties.

5. Tight, Repeatable
Particle Size
Distributions

Performance in the carbon world is often
defined by PSD curve, not just D50.

* Integrated classification with adjustable
cut points

* Variable frequency drives for tuning rotor
and classifier speeds

« Stable, repeatable operating windows for
batch and continuous runs

Result: This is vital for carbon black tinting
strength, graphene dispersion, activated carbon
adsorption rates, and battery electrode
performance.

6. From Carbon Black to
Graphene: One Partner,
Multiple Solutions

DP Pulverizers supports carbon processors
across the spectrum:

* Biochar & activated carbon manufacturers
scaling from pilot to full production

* Battery & energy storage companies
handling graphite, conductive carbons, and
graphene-enhanced materials

« Filtration and purification suppliers
preparing precise activated carbon grades

« Pigments, inks, and coating manufacturers
requiring tightly controlled pigments and
conductive blends

 Advanced materials firms innovating with
graphene and specialty nano-carbon

From legacy carbon products to the newest
graphene-based materials, DP designs milling
systems that meet today's performance specs
and tomorrow's innovations.

Why the Carbon
Industry Trusts DP
Pulverizers

In the carbon world, poor milling shows
up everywhere: in off-shade color, failing
batteries, inconsistent filtration, dust
explosions, and excessive equipment
wear. DP Pulverizers solves these
problems by combining:
* Application-driven engineering
* A complete range of mill
technologies
* Robust wear and safety design
* Deep experience with both
traditional and advanced carbon
materials

From carbon black to biochar to
graphene, carbon is only as valuable as
its particle engineering. DP Pulverizers
gives manufacturers the tools to control
that engineering—reliably, safely, and
profitably.



Our Global Footprint

Australia Bahrain Bangladesh Bhutan Canada China Estonia
Bremen Ghana Hongkong Iran Indonesia  Kenya Mauritius
Mexico Malaysia Newzealand Nepal Nigeria Oman Philippines

Saudi Arabia South Africa Singapore Srilanka Tanzania
Qatar U.AE Guatemala  Zambia  Uraguay

Contact Us

North America (Factory)
Chicago, lllinois, 60601, USA
Contact: Mr. John Paul

Tel: +1 630-649-1357

Email: john.paul@permixtec.com
WWW.permixmixers.com

UK

Scotland, Great Britain

Contact: Mr. James Ryder

Tel: +44 (0) 7554139667

Email: james.ryder@permixtec.com
www.permixmixers.co.uk
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