How to Select the Right Filter Bags for
Carbon Black Plants

1. Introduction

In carbon black production, dust control is one of the most critical factors that
determine plant safety, product quality, and environmental compliance.

A typical carbon black plant generates large volumes of ultra-fine powder and hot
exhaust gases across multiple process stages — from the reactor tail gas to the dryer,
silo, and packing systems.

Recently, a client from the carbon black industry requested 190 pcs of 140 x 1200
mm barrel-shaped filter bags for carbon black fume collection.
Their inquiry highlights a common question faced by engineers worldwide:

Which filter bag material and construction are best suited for carbon black
dust?

2. Understanding the Carbon Black Filtration Environment

Carbon black dust is unique — extremely fine (< 1 um), conductive, and often
accompanied by moisture, oil vapors, or acidic gases.

This creates a complex filtration challenge:

High temperature: 150 — 200 °C during drying or conveying.

Fine conductive dust: Requires antistatic protection to prevent sparks.

Occasional humidity and SO,/CO, presence: Demands good chemical resistance.

Pulse-jet cleaning system: Bags are frequently cleaned by compressed air pulses,
requiring mechanical strength and dimensional stability.

3. Filter Bag Types in Carbon Black Plants

A carbon black production facility typically uses 4-6 filtration points, each with
different requirements:
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For most mid-temperature carbon black dust collection systems, the Pulse Jet Filter
Bag design is standard —
open top with snap band, round bottom sewn, and installed on metal cages.

4. Material Selection Guide

Choosing the right filter media directly impacts performance, maintenance
frequency, and safety.
Below is a comparison of the most suitable materials for carbon black applications:
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In most carbon black plants, PPS antistatic needle felt (550 gsm) with PTFE sewing
thread and optional PTFE membrane coating offers the best balance between
durability, performance, and cost.

5. Key Design Recommendations

When designing or replacing filter bags for carbon black dust systems, the following
points are critical:

Antistatic Construction — Ensure the felt contains conductive fibers or stainless-steel
yarn to maintain surface resistance below 102 Q, preventing static discharge in
carbon-rich atmospheres.

Surface Treatment — Singed and calendered surfaces improve dust release and
reduce emissions. A PTFE membrane layer further enhances filtration efficiency and
cleaning performance.

Sewing Material — Use PTFE sewing thread to ensure long-term durability under hot
and chemically active conditions.

Cage Design — Smooth welded cages with proper wire spacing prevent abrasion and
extend bag life.

Cleaning System — Proper pulse timing and pressure adjustment are essential to
avoid over-cleaning and media damage.

6. Case Study Insight

In our client’s case, the filtration system operates at approximately 180 °C for carbon
black fume collection downstream of the dryer.

After evaluating temperature, gas composition, and maintenance frequency, the
optimal configuration selected was:




Filter Bag Material: PPS Antistatic Needle Felt, 550 gsm

Surface Finish: Singed + Calendered + Optional PTFE Membrane
Construction: Open Top with Snap Band / Round Bottom Sewn
Thread: PTFE

Operating Life: 12-18 months under proper cleaning cycles

This configuration balances high filtration efficiency, long service life, and resistance
to acid gases — making it the most cost-effective and technically reliable choice.

7. Conclusion

Selecting the right filter bag for a carbon black plant is not simply about matching
dimensions; it’s about understanding the process environment — temperature,

chemistry, and dust behavior.

By using the correct filter media, surface treatment, and antistatic configuration,

operators can achieve:

Stable differential pressure,

Extended bag life, and Compliance with emission standards.

For most carbon black dust collection applications, PPS Antistatic Needle Felt with
PTFE Thread and Optional PTFE Membrane
remains the most dependable and proven solution.
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