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Claims: 

1. An apparatus for separating components of a multiphase hy-

drocarbon stream (27), the apparatus comprising: 

 an outer vessel (1) having a top end (2) comprising a top 

outlet (3), a bottom end (4) comprising a bottom outlet 

(5), with a longitudinal axis (6) extending between the top 

end (2) and the bottom end (4), and an outer vessel body 

(7) disposed between the top end (2) and the bottom end (4) 

and having an outer vessel internal volume (8) in fluid 

communication with the top outlet (3) and the bottom outlet 

(5);  

wherein the outer vessel body (7) comprises: 

 a first section (9) comprising a tangential inlet (10) 

arranged to introduce the multiphase hydrocarbon 

stream (27) tangentially into the outer vessel inter-

nal volume (8) to create a vortex flow, and 

 a second section (11) arranged closer to the bottom 

end (4) than the first section (9), wherein the outer 

vessel internal volume (8) has a smaller cross-sec-

tional circumference in the second section (11) than 

in the first section (9);  

 an inner vessel (15) disposed within the outer vessel body 

(7), said inner vessel (15) comprising: 

 an inner vessel body (16) having an inner vessel in-

ternal volume (17), and 

 an inner bottom inlet (18) oriented toward the bottom 

end (4) of the outer vessel (1) and in fluid communi-

cation with the inner vessel internal volume (17) and 

with the outer vessel internal volume (8), and 

 an inner top outlet (19) oriented toward the top end 

(2) of the outer vessel (1) and in fluid communication 

with the outer vessel internal volume (8) and the in-

ner vessel internal volume (17); and 

 a traversing conduit (21) in fluid communication with the 

inner vessel internal volume (17) and traversing the outer 
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vessel body (7), so that a product stream can be conveyed 

from the inner vessel internal volume (17) outside of the 

outer vessel (1), wherein the traversing conduit (21) 

traverses the outer vessel body (7) at a position that is 

further down along the longitudinal axis (6) than the inner 

top outlet (19) of the inner vessel (15).  

2. The apparatus according to claim 1, wherein the ratio of the 

cross-sectional circumference of the outer vessel internal vol-

ume (8) in the second section (11) to the cross-sectional cir-

cumference of the outer vessel internal volume (8) in the first 

section (9) is between 0.05 and 0.95, preferably between 0.1 and 

0.9, more preferably between 0.25 and 0.8, even more preferably 

between 0.4 and 0.7, most preferably between 0.5 and 0.6. 

3.  The apparatus according to claim 1 or 2, wherein the appa-

ratus further comprises a cooling system fluidly connected to 

the top outlet (3), wherein the cooling system is adapted to 

condense a part of a vapor product (30) exiting the outer vessel 

internal volume (8) via the top outlet (3) and convey the con-

densed part of the vapor product (30) back into the outer vessel 

internal volume (8), preferably wherein the cooling system com-

prises at least one spray nozzle (33). 

4. The apparatus according to any one of claims 1 to 3, wherein 

the outer vessel internal volume (8) in the first section (9) 

and/or in the second section (11) is substantially cylindrical 

or substantially frustoconical, preferably substantially cylin-

drical. 

5.  The apparatus according to any one of claims 1 to 4, wherein 

the first section (9) comprises a second tangential inlet (13) 

arranged to introduce the multiphase hydrocarbon stream (27) 

tangentially into the outer vessel internal volume (8) to create 

a vortex flow. 
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6. The apparatus according to any one of claims 1 to 5, wherein 

the second section (11) comprises a lower tangential inlet (14) 

arranged to introduce a stream tangentially into the outer ves-

sel internal volume (8). 

7. The apparatus according to any one of claims 1 to 6, wherein 

the inner vessel (15) comprises a barrier (20) arranged between 

the inner top outlet (19) and the top end (2) of the outer ves-

sel (1), wherein said barrier (20) is arranged to at least par-

tially block solids from entering the inner vessel internal vol-

ume (17) via the inner top outlet (19) but allow fluids to exit 

the inner vessel internal volume (17) via the inner top outlet 

(19). 

8. A process for separating components of a multiphase hydro-

carbon stream (27) in an apparatus according to any one of 

claims 1 to 7, the process comprising the steps of: 

 introducing the multiphase hydrocarbon stream (27) via the 

tangential inlet (10) into the outer vessel internal volume 

(8) to create a vortex flow, whereby a vapor product (30) 

is separated from the hydrocarbon stream and conveyed to 

the top outlet (3); 

 recovering said vapor product (30) from the top outlet (3); 

 conveying the hydrocarbon stream from the first section (9) 

to the second section (11), thereby increasing the tangen-

tial velocity of the vortex flow, wherein the hydrocarbon 

stream is separated into a solid-enriched product stream 

(28) and a solid-reduced product stream (25), wherein the 

solid-enriched product stream (28) is conveyed to the bot-

tom outlet (5); 

 recovering the solid-enriched product stream (28) from the 

bottom outlet (5); 

 conveying the solid-reduced product stream (25) to the in-

ner vessel internal volume (17) via the inner vessel bottom 

inlet (18); and 

 recovering the solid-reduced product stream (25) from the 

inner vessel internal volume (17) via the traversing con-

duit (21). 
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9.  The process according to claim 8, wherein the process fur-

ther comprises the step of condensing a part of the vapor prod-

uct (30) exiting the outer vessel internal volume (8) via the 

top outlet (3) and conveying the condensed part of the vapor 

product (30) back into the outer vessel internal volume (8). 

10. The process according to claim 9, wherein said condensing is 

achieved by spraying a fluid onto the vapor product (30), 

wherein the temperature of said fluid is lower than the tempera-

ture of the vapor product (30), preferably wherein the tempera-

ture of the fluid is between 120°C and 350°C, preferably between 

150°C and 300°C, especially between 180°C and 250°C. 

11. The process according to claim 10, wherein said fluid is ob-

tained by condensing and recycling a part of the recovered vapor 

product (30). 

12. The process according to any one of claim 8 to 11, wherein 

the temperature of the multiphase hydrocarbon stream (27) at the 

tangential inlet (10) is between 300°C and 480°C, preferably be-

tween 330°C and 450°C, more preferably between 350°C and 420°C, 

most preferably between 360°C and 400°C. 

13. The process according to any one of claims 8 to 12, wherein 

the multiphase hydrocarbon stream (27) is obtained from the de-

polymerization of plastic materials, preferably plastic waste. 

14. The process according to claim 13, wherein the plastic mate-

rials comprise polyolefins, preferably selected from polyeth-

ylene and polypropylene, and/or polystyrene. 

15. The process according to any one of claims 8 to 14, wherein 

the multiphase hydrocarbon stream (27) comprises impurities se-

lected from aluminum powder and/or organophosphorous compounds, 

especially Tris(2,4-di-tert-butylphenyl)phosphite. 


