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1. What is calcium carbonate and its specifications?

2. Where & how to add it into rigid PVC process?

3. Why do we add calcium carbonate?

 Thermal stabilizers

 Lubricants

 Mineral Modifiers or fillers

 Flow modifiers

 Impact modifiers

 Antioxidants

 UV stabilizers

 Pigments/ Masterbatches

 Flame retardants

 Foam agents ...

PVC

Extrusion

Mixer

Hot

Cold

Feeding system
Pneumatic, Spiral or Screw



What is calcium carbonate? 

Formation: 
CO2

+
Ca2+

+
H2O Shells of

CaCO3

Chalk

LimestoneMarble

Quarry

 Weak
 Porous

 hard
 low porosity

 high purity
 no porosity
 very hard

Deposits of
Shells on
Sea-floor

Living organisms 
Bioactivity

Erosion Transformation
under:

High T & P



Metamorphic
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What is rigid PVC?

A Thermoplastic material
PVC
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Polyvinylchloride
PE / PP Tg = 87 °C

Tg = -100 °C
/ -25 °C



PVC Morphology

E x t r u s i o n

G e l a t i o n

Dry  B lend



31 phr CC Aggregates and Agglomerates

Oversize Particles

SEM Picture of a pipe’s cross-section



d50

d98

< 1mm

Which specifications of CC?

Particle size and PSD (Cumulative)  Chemistry (purity)

 Whiteness and Brightness

Raise 
Agglomerates

Reduce impact 
resistance



Agglomerates

Interface between 
PVC & CC

Does PVC 
wet CC?

Surface Energy (mJ/m²)

 CC 105 

 Water 73

 Coated CC 50

 PVC 40

Surface Treatment (Coating)

Which specifications of CC?
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Filter pressure value ( 14mm sieve)

Which specifications of CC?

 Treatment effects
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Moisture adsorption (23°C, 10 - 85% RH)
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²] Fine carbonate

Coarse carbonate

Calcium carbonate content

Where & How to add CC in rigid PVC process?

It depends on amount of CC and its particle size!?
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30 phr

Maximum 
Dispersion Capacity

10 phr

Agg lomera tes  
bu i l d -up  in  

m ixers ,  s i los  
and  feed ing  

channe ls  

50 phr



50 µm500 X

110 - 130 °C

Tg = 87 °C

 All CaCO3 is bonded

 Free flowing

 Dust free

Mixing & Processing
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Max. = 20 phr



PVC
Dry blend

PVC

100 phr

Stab.
One Pack

3 phr

Calcium
Carbonate

20 phr

PVC, stab & additives heat 
up to 90 °C

Extruder

Cold mixer
120°C - 45°C

Hot mixer
23°C - 120°C

Hot mixer

23°C - 90°C
90°C - 120°CAddition of CaCO3 and 

TiO2 up to 20 phr in total 
and continuing mixing up to 
120 °C

 Separation during pneumatic transport of dry-blend; > 10 phr

< 20 phr

Step by Step addition
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Tg = 87 °C



Mixer

PVC
Dry blend

PVC

100 phr

Stab.
One Pack

3 phr

Calcium
Carbonate

20 phr

Extruder

Cold mixer

Hot mixer

Calcium
Carbonate

10 – 50 phr

Integrated Direct Addition
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CaCO3 attached CaCO3 non-attached

 Separation during pneumatic
transport of dry-blend; > 10 phr

 Separation during spiral / screw 
transport of dry-blend; > 20 phr

 Caking inside the hot mixer and 
diposite in silo; > 30 phr

Mixing & Processing
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Direct Addition
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10 phr 31 phr 37 phr

Video Link
https://www.linkedin.com/showcase/omya-polymers/



Why do we add calcium carbonate?  Ecological Effects
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*Source: CCA LCI GCC dry, 2014, EU28-Turkey+Norway energy mix.

emitted per ton of natural ground  
Calcium Carbonate* produced. 

Natural, renewable and globally available



Renewability  Ecological Effects
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Why do we add calcium carbonate?  Technical Effects
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Torque

finecoarse
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Why do we add calcium carbonate?  Technical Effects

Abrasion

low abrasion high abrasion

 Aspect Ratio: ~    1 >    5 

 Mohs Hardness 1 10

 HCl insoluble  <   1% >    2%

 Mid-sise (d50%)              <   1µm >    5µm

 Top Cut (d98%) <   5µm >  30µm

 Coating yes no

Titan

23



Why do we add calcium carbonate? 
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Calcium carbonate content
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 Economical Effects

24



1. What is calcium carbonate and its specifications?

Purity, Fineness and Coating

2.  Where & how to add it into rigid PVC process?

Process limitation and Agglomerates build-up in mixers, silos and feeding 
channels 

3.  Why do we add calcium carbonate?

Ecological, Technical and Economical effects
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Questions and Answers 
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Filling the gap 

24-11-2021
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Allow us to keep you on track 



SAPPMA Webinar III  2022

Participants  
Audience 

& Organizers

24-11-2021
28


