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MICRONISED TALC IN CAPS, SEALS, AND CLOSURES

Functional Performance and Specification Requirements

Caps, seals, and closures made from polypropylene (PP) and polyethylene (PE) require a careful
balance of dimensional accuracy, stiffness, impact resistance, and processing stability. These
components are typically produced by high-speed injection moulding, where cycle time consistency
and part reliability are critical.Micronised talc is widely used in these applications as a functional
mineral additive, offering both nucleation support and mechanical reinforcement.

Functional Role of Micronised Talc

In semi-crystalline polymers such as PP and PE, micronised talc acts as a heterogeneous nucleating
agent, providing controlled crystallisation during cooling. At the same time, its lamellar mineral
structure contributes to improved stiffness and dimensional stability of moulded parts.

Unlike low-dosage chemical nucleators, talc also contributes to the mechanical framework of the
polymer, which is important for closures that must maintain shape, sealing force, and thread integrity
during repeated opening and closing.

Key Performance Benefits in Caps and Closures
1. Dimensional Stability and Shape Retention

Micronised talc reduces mould shrinkage variability and helps maintain tight dimensional tolerances.
This is essential for ensuring consistent fit between caps and container necks, particularly in high-
speed bottling lines.

2. Improved Stiffness for Sealing Performance

Talc increases the elastic modulus of PP and PE, supporting closure rigidity without excessive
thickening of the part. Adequate stiffness helps maintain sealing pressure over time and reduces
deformation during application.

3. Controlled Crystallisation and Processing Stability

By promoting more uniform crystallisation, micronised talc supports stable moulding cycles and
reduces part-to-part variation. This improves productivity without relying on aggressive cooling
conditions.

4. Balanced Impact Resistance at Moderate Loadings

At appropriate addition levels, talc-filled systems maintain sufficient toughness for handling,
transport, and application. Impact performance is largely governed by formulation balance rather
than talc alone.

5. Cost and Material Efficiency

As a mineral additive, micronised talc allows partial replacement of polymer resin while maintaining
functional performance, contributing to material cost optimisation in large-volume closure
production.
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Typical Specification Requirements for Closure-Grade Micronised Talc

For caps, seals, and closures, talc selection focuses on particle size control, dispersion quality,
and purity rather than extreme reinforcement.

Particle Size (Critical)

Parameter Typical Requirement
Median particle size (D50) 2-5um

Coarse fraction (D90) <10—-15pum
Agglomerates Minimal

Particle morphology Platy / lamellar

Excessively coarse particles can lead to surface defects and stress concentration, while overly fine
grades may increase dusting and handling challenges.

Physical & Quality Requirements

Property Typical Expectation

Colour / Whiteness Neutral white

Moisture content <05%

Bulk density Suitable for consistent feeding
Chemical reactivity Inert toward PP / PE

Odour / taste transfer None

Regulatory & Safety Considerations
« Free from asbestos
e Low heavy-metal content
« Suitable for food-contact packaging where applicable
« Consistent quality batch to batch
Typical Use Levels
In caps, seals, and closures, micronised talc is typically used at 5-15 wt%, depending on:
o Closure design and wall thickness
« Required stiffness and torque retention
e Polymer type (PP homopolymer, copolymer, PE)
o Presence of impact modifiers or slip agents
Practical Positioning

Micronised talc remains a reliable, well-understood functional additive for caps, seals, and closures
where dimensional stability, stiffness, and process robustness are required. While chemical
nucleating agents may be used to fine-tune crystallisation speed, talc provides a structural
contribution that those additives do not offer.
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Alternatives

add

Besides micronised talc, the following additives are commonly used to achieve dimensional stability,
processing consistency, or cost optimisation in caps, seals, and closures:

e Calcium Carbonate (CaCO3) — mineral filler for stiffness and cost reduction

« Chemical Nucleating Agents (organic or inorganic salts) — crystallisation control at low

dosage

o Wollastonite — high-aspect-ratio mineral reinforcement

« Kaolin/ Calcined Clay - stiffness and thermal resistance

« Silica / Synthetic Silica — surface modification and processing aid

e Mica - reinforcement and dimensional stability

« Impact Modifiers (POE, EVA, EPR) — toughness balancing (used in combination)

Among these, calcium carbonate, chemical nucleators, and wollastonite are the most common
practical alternatives or complements to micronised talc in closure applications.

Comparison of Top 3 Alternatives vs Micronised Talc

Caps, Seals, and Closures (PP / PE)

Parameter Micronised Talc | Calcium Chemical Wollastonite
Carbonate Nucleators
(CaCO3)
Primary Role Nucleation + Filler + stiffness | Crystallisation Reinforcement
stiffness control
Typical Dosage 5-15 wt% 5-30 wt% ppm-0.3 wt% 5-20 wt%
Crystallisation Effect | Moderate, stable | Limited Strong Limited
Dimensional Stability | Very good Moderate Moderate Very good
Stiffness Contribution | Good Moderate None High
Impact on Density Moderate Higher increase | Negligible Moderate
increase
Surface Finish Good Can dull surface | Neutral Can affect
surface
Abrasiveness Low Low Very low Higher
Cost Efficiency Good balance Very high High per kg, low | Lower (higher
dosage cost)
High-Speed Moulding | High High High Moderate
Suitability

Practical Interpretation

« Micronised talc remains the most balanced solution where dimensional stability, stiffness, and

process robustness are all required.
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o Calcium carbonate is primarily cost-driven and often needs higher loading to reach similar
stiffness.

o Chemical nucleators are effective for crystallisation speed but do not replace structural fillers.

« Wollastonite offers high reinforcement but is more abrasive and less common in thin or
appearance-sensitive closures.

e Polymer Add Thailand Approach

e Polymer Add Thailand supplies carefully selected micronised talc grades for closure
applications, focusing on controlled particle size, consistency, and practical processability.
Our objective is to support stable, high-volume production without over-engineering
formulations.
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