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CLAIMS 

1. A thermoplastic polymer when used for additive manufacturing, wherein the 

thermoplastic polymer is derived from a chlorinated monomer unit, wherein the 

thermoplastic polymer has a melt flow rate (MFR) suitable for additive 

manufacturing from 0.5 to 30 as determined at 205 °C according to ASTM D1238 

and comprising a suitable fluidity for a melt deposition step. 

2. A thermoplastic composition when used for additive manufacturing, wherein the 

thermoplastic composition comprises at least one thermoplastic polymer derived 

from a chlorinated monomer unit and at least one stabiliser, wherein the 

thermoplastic composition has a melt flow rate (MFR) suitable for additive 

manufacturing from 0.5 to 30 as determined at 205 °C according to ASTM D1238 

and comprising a suitable fluidity for a melt deposition step. 

3. The thermoplastic polymer or composition of claim 1 or claim 2, wherein the 

thermoplastic polymer or composition further comprises at least one lubricant. 

4. The thermoplastic polymer or composition of any one of claims 1 to 3, wherein the 

MFR is from 2 to 20; or 5 to 15, as determined at 205 °C according to ASTM D1238.  

5. The thermoplastic polymer or composition of any one of claims 1 to 4, wherein the 

thermoplastic polymer or composition has a relevant tensile strength. 

6. The thermoplastic polymer or composition of any one of claims 1 to 5, wherein the 

tensile strength of the thermoplastic polymer or composition is from 15 to 60 MPa; 

from 20 to 60 MPa; or 30 MPa, measured according to ASTM 1238.  

7. The thermoplastic polymer or composition of any one of claims 1 to 6, wherein the 

thermoplastic polymer is polyvinyl chloride (PVC) or chlorinated polyvinyl chloride 

(CPVC). 

8. The thermoplastic polymer or composition of claim 7 wherein the thermoplastic 

polymer is copolymerised with comonomer units selected from ethylenically 

unsaturated carboxylic acids, ethylenically unsaturated carbonates, ethylenically 

unsaturated urethanes, ethylenically unsaturated alcohols, ethylenically unsaturated 

aromatics, including  alkyl acrylates, alkyl methacrylates, ethylene vinyl alcohols, 
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vinyl acetates, styrenes, and hydroxyalkanoic acid wherein the hydroxyalkanoic 

acids have five or fewer carbon atoms including glycolic acid, lactic acid, 

3-hydroxypropionic acid, 2-hydroxybutyric acid, 3-hydroxybutyric acid, 

4-hydroxybutyric acid, 3-hydroxyvaleric acid, 4-hydroxyvaleric acid, 

5-hydroxyvaleric acid, or combinations of two or more thereof. 

9. The thermoplastic polymer or composition of claim 8, wherein the alkyl groups of 

the alkyl acrylates and alkyl methacrylates have from 1 to 10 carbon atoms.  

10. The thermoplastic polymer or composition of claim 8 or claim 9, wherein at least a 

portion of the carboxylic acid groups in the copolymer are neutralized to salts 

containing alkali metal cations, alkaline earth metal cations, transition metal cations, 

or combinations thereof. 

11. The thermoplastic composition of any one of claims 2 to 10, wherein the 

thermoplastic composition is a blend of two or more thermoplastic materials selected 

from a polyolefin, a polyhydroxyalkanoate (PHA), a polyestersincluding 

polyethylene terephthalates (PET), a polyester elastomer, a polyamide (PA) 

including a nylon, a polystyrene including a styrene maleic anhydride (SMA) and an 

acrylonitrile butadiene styrene (ABS), a polyketone, a polyvinyl chloride (PVC), a 

chlorinated polyvinyl chloride (CPVC), a polyvinylidene chloride, an acrylic resin, a 

vinyl ester resin, a polyurethane elastomer and a polycarbonate.  

12. The thermoplastic composition of claim 11, wherein the polyolefin is linear low-

density polyethylene, low-density polyethylene, middle-density polyethylene, high-

density polyethylene, ethylene-vinyl acetate copolymer, ethylene-alkyl acrylate 

copolymer, ethylene-propylene copolymer, polypropylene, propylene-α-olefin 

copolymer, polybutene, polypentene, chloropolyethylene, chloropolypropylene, or 

combinations of two or more thereof. 

13. The thermoplastic polymer or composition of any one of claims 1 to 12, wherein the 

thermoplastic polymer is polyvinyl chloride and has a K-value of between about 40 

and about 80; 45 to 48; 50 to 55; 58 to 60; 62 to 65; 66 to 68; 70 to 71; 80; or the 
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K-value is about 45, about 50, about 57 or about 71.  

14. The thermoplastic polymer or composition of any one of claims 1 to 13, wherein the 

thermoplastic polymer or thermoplastic composition comprises any one or more of a 

low molecular weight plasticiser; a high molecular weight plasticiser,; a higher 

molecular weight polymer; a compatibilizer; a filler; a reinforcing agent; a pigment; 

a modifier; a processing aid; a release agent; a flame retardant; an anti-microbial 

additive; a fungicide; a blowing agent; a conductivity agent; a wood fibre; a bamboo; 

a chalk; a metal; and an other additive.  

15. The thermoplastic polymer or composition of claim 14 wherein the thermoplastic 

polymer or thermoplastic composition comprises a low VOC plasticiser, 

16. The thermoplastic composition of any one of claims 2 to 15, wherein the at least one 

stabilizer is substantially free of lead, cadmium and/or barium. 

17. The thermoplastic polymer or composition of any one of claims 1 to 16, wherein the 

thermoplastic polymer or thermoplastic composition is provided in the form of a 

powder, a powder-blend, a pellet, a granule or a filament. 

18. The thermoplastic polymer or composition of any one of claims 1 to 15, wherein the 

thermoplastic polymer or thermoplastic composition is used in fused deposition 

modelling (FDM) printing or a fused filament fabrication (FFF) printing. 

19. A method of making a 3D product formed by additive manufacturing, wherein the 

3D product comprises a thermoplastic polymer derived from a chlorinated monomer 

unit, wherein the thermoplastic polymer has a melt flow rate (MFR) suitable for 

additive manufacturing from 0.5 to 30 as determined at 205 °C according to ASTM 

D1238 and comprises a suitable fluidity for a melt deposition step. 

20. A method of making a 3D product formed by additive manufacturing, wherein the 

3D product comprises a thermoplastic composition comprising at least one 

thermoplastic polymer derived from a chlorinated monomer unit and at least one 

stabiliser, wherein the thermoplastic composition has a melt flow rate (MFR) suitable 

for additive manufacturing from 0.5 to 30 as determined at 205 °C according to 
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ASTM D1238 and comprises a suitable fluidity for a melt deposition step. 

21. The method of claim 19 or claim 20, wherein the additive manufacturing is a fused 

deposition modelling (FDM) or a fused filament fabrication (FFF) technique.  

22. The method of claim 19 or claim 20, wherein the thermoplastic polymer or 

thermoplastic composition is according to any one of claims 1 to 18. 

23. A 3D product formed by additive manufacturing, wherein the 3D product comprises 

the thermoplastic polymer or thermoplastic composition according to any one of 

claims 1 to 18. 

24. A 3D product formed by additive manufacturing, wherein the 3D product comprises 

a thermoplastic polymer derived from a chlorinated monomer unit, wherein the 

thermoplastic polymer has a melt flow rate (MFR) suitable for additive 

manufacturing from 0.5 to 30 as determined at 205 °C according to ASTM D1238 

and comprises a suitable fluidity for a melt deposition step. 

25. A 3D product formed by additive manufacturing, wherein the 3D product comprises 

a thermoplastic composition comprising at least one thermoplastic polymer derived 

from a chlorinated monomer unit and at least one stabiliser, wherein the 

thermoplastic composition has a melt flow rate (MFR) suitable for additive 

manufacturing from 0.5 to 30 as determined at 205 °C according to ASTM D1238 

and comprises a suitable fluidity for a melt deposition step.  

26. A 3D product of claim 24 or claim 25, wherein the 3D product comprises a 

thermoplastic polymer or thermoplastic composition of any one of claims 1 to 18. 

27. The thermoplastic polymer or composition of any one of Claims 1 to 18, wherein the 

polymer or composition is free or substantially free of sulfur-tin based stabilisers. 

28. The thermoplastic polymer or composition of any one of claims 1 to 18 or 27, 

wherein the thermoplastic polymer comprises a polyvinyl chloride (PVC) 

homopolymer. 

29. The thermoplastic polymer or composition of any one of claims 1 to 18 or 27, 
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wherein the thermoplastic polymer is a polyvinyl chloride (PVC) homopolymer. 

30. The thermoplastic polymer or composition of any one of claims 1 to 18 or 27, 

wherein the thermoplastic polymer is polyvinyl chloride and has a K-value of 

between 40 and 80; 45 to 48; 50 to 55; 58 to 60; 62 to 65; 66 to 68; 70 to 71; 80; or 

the K-value is 45, 50, 57 or 71, and wherein the viscosity is modified with plasticisers 

and/or additives.  
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ABSTRACT 

The present disclosure is directed to a thermoplastic polymer for additive manufacturing, 

wherein the thermoplastic polymer is derived from a chlorinated monomer unit, wherein the 

thermoplastic polymer has a melt flow rate (MFR) suitable for additive manufacturing. The 

present disclosure is also directed to a method of making a 3D product formed by additive 

manufacturing, wherein the 3D product comprises a thermoplastic polymer derived from a 

chlorinated monomer unit or a thermoplastic composition comprising at least one thermoplastic 

polymer derived from a chlorinated monomer unit; and at least one stabiliser, wherein the 

thermoplastic polymer or composition has a MFR suitable for additive manufacturing.  
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