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C L A IM S

1 . A n apparatu s forc arryingou ta c atalytic gas -phas e olefin polymerization c ompris ing:

atleas ta firs tpolymerization zone (1)ad apted and arranged forgrowingpolymerpartic les to

flow u pward u nd erfas tflu id ization ortrans portc ond itions and atleas ta s ec ond polymerization

zone (2)ad apted and arranged forthe growingpolymerpartic les to flow d ownward ; and a

gas /s olid s eparation zone (4)havinga c ylind ric als hape; wherein the s ec ond polymerization

zone (2)has an u pperpart(5)beingc onnec ted to the s eparation zone (4), a lowerpart(6)

beingc onnec ted to the u pperpart(5)and a line (13)forfeed inga gas and /orliq u id into the

s ec ond polymerization zone (2); the firs tpolymerization zone (1)beingc onnec ted to the

s eparation zone (4)by a c onnec tingpart(3); the lowerpart(6)ofthe s ec ond polymerization

zone (2)beingc onnec ted to the lowerpartofthe firs tpolymerization zone (1)by a c onnec ting

part(9);

wherein the ratio ofthe d iameterD 0 1 ofthe s eparation zone (4)to the d iameterD 0 3 ofthe

u pperpart(5)ofthe s ec ond polymerization zone (2)is 1 . 0 8 to 1 . 5;

wherein the ratio ofthe heightH 0 1 ofthe s eparation zone (4)to the d iameterD 0 1 ofthe

s eparation zone (4)is 2 . 5 to 4. 5, preferably 2 . 8 to 4. 2 , more preferably 2 . 9 to 4; and

wherein the ratio ofthe d iameterD 0 3 ofthe u pperpart(5)ofthe s ec ond polymerization zone (2)

to the d iameterD 0 4 ofthe lowerpart(6)ofthe s ec ond polymerization zone (2)is 1 . 2 to 2 ,

preferably 1 . 3 to 1 . 8 , more preferably 1 . 4 to 1 . 7 .

2 . The apparatu s ofc laim 1 , wherein the heightH 0 5 ofthe u pperpart(5)ofthe s ec ond

polymerization zone (2)is 50 0 0 to 10 0 0 0 mm , preferably 60 0 0 to 8 0 0 0 mm , more preferably

68 0 0 to 7 20 0 mm .

3. The apparatu s ofc laim 1 or2 , wherein the ratio ofthe heightH 0 5 ofthe u pperpart(5)ofthe

s ec ond polymerization zone (2)to the d iameterD 0 3 ofthe u pperpart(5)ofthe s ec ond

polymerization zone (2)is 2 to 4, preferably 2 to 3. 8 , more preferably 2 to 3. 6.

4. The apparatu s ofany ofthe forgoingc laims , wherein the s eparation zone (4)and the u pperpart

(5)ofthe s ec ond polymerization zone (2)are c onnec ted by a firs tc onnec tingpart(7 a)havinga

heightH 0 2 , wherein the d iameterofthe c onnec tingpart(7 a)c ons tantly d ec reas es from the

d iameterD 0 1 ofthe s eparation zone (4)to the d iameterD 0 3 ofthe u pperpart(5)ofthe s ec ond

polymerization zone (2).
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5. The apparatu s ofany ofthe forgoingc laims , wherein the u pperpart(5)ofthe s ec ond

polymerization zone (2)and the lowerpart(6)ofthe s ec ond polymerization zone are c onnec ted

by way ofa s ec ond c onnec tingpart(7 b)havinga heightH 0 6 wherein the d iameterofthe

c onnec tingpart(7 b)c ons tantly d ec reas es from the d iameterD 0 3 ofthe u pperpart(5)ofthe

s ec ond polymerization zone (2)to the d iameterD 0 4 ofthe lowerpart(6)ofthe s ec ond

polymerization zone (2).

6. The apparatu s ofany ofthe forgoingc laims , wherein the angle A 0 1 ofthe firs tc onnec tingpart

(7 a)c onnec tingthe s eparation zone (4)to the u pperpart(5)ofthe s ec ond polymerization zone

(2)is 5 to 25°, preferably 8 to 20 ° and more preferably 10 to 15°.

7 . The apparatu s ofany ofthe forgoingc laims , wherein the angle A 0 2 ofthe s ec ond c onnec ting

part(7 b)c onnec tingthe u pperpart(5)ofthe s ec ond polymerization zone (2)to the lowerpart

(6)ofthe s ec ond polymerization zone (2)is 5 to 25°, preferably 8 to 20 ° and more preferably 10

to 15°.

8 . The apparatu s ofany ofthe forgoingc laims , wherein the heightH 0 5'from the bottom tangent

line ofthe u pperpart(5)ofthe s ec ond polymerization zone (2)to the entranc e ofthe feed ing

line (13)into the s ec ond polymerization zone (2)is 2 0 0 0 to 60 0 0 mm , preferably 250 0 to 50 0 0

mm , more preferably 30 0 0 to 450 0 mm .

9. The apparatu s ofany ofthe forgoingc laims , wherein the apparatu s fu rtherc ompris es atleas t

one ofthe following:

i) a rec yc le line (8 )c onnec tingthe s eparation zone (4)to one ormore points of

reintrod u c tion into the c onnec tingpart(9)orinto the firs tpolymerization zone (1);

ii) a line (10 )forfeed inga c atalys tinto the firs tpolymerization zone (1);

iii) a line (11)forfeed ingmonomers into the apparatu s ;

iv) a d is c harge s ys tem (12)ford is c hargingpolymerfrom the s ec ond polymerization zone

(2).

1 0 . A proc es s forc arryingou ta c atalytic gas -phas e olefin polymerization in the apparatu s ofany of

c laims 1 to 9, c ompris ingfeed ingone ormore olefins into the apparatu s , c ontac tingthe olefins

and a c atalys tu nd erreac tion c ond itions in the atleas tfirs tpolymerization zone (1)and the at

leas ts ec ond polymerization zone (2)and c ollec tingthe polymerprod u c tfrom the atleas t

s ec ond polymerization zone (2), wherein the growingpolymerpartic les flow u pward throu ghthe

firs tpolymerization zone (1)u nd erfas tflu id ization ortrans portc ond itions , leave the firs t

polymerization zone (1), pas s throu ghthe gas /s olid s eparation zone (4)and enterthe s ec ond
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polymerization zone (2)where the polymerpartic les flow d ownward u nd erthe ac tion ofgravity,

leave the s ec ond polymerization zone (2)and are atleas tpartially reintrod u c ed into the firs t

polymerization zone (1), thu s es tablis hinga c irc u lation ofpolymerbetween the firs t

polymerization zone (1)and the s ec ond polymerization zone (2), wherein the s ec ond

polymerization zone (2)c ompris es a bed ofd ens ified polymerpartic les .

1 1 . The proc es s ofc laim 10 , wherein the gas mixtu re pres entin the firs tpolymerization zone (1)is

c ompletely orpartially prevented from flowingd own the u pperpart(5)ofthe s ec ond

polymerization zone (2)by introd u c inga gas orliqu id into the s ec ond polymerization zone (2)

via feed ingline (13); and wherein the gas mixtu re pres entin the s ec ond polymerization zone (2)

d iffers from the gas mixtu re pres entin the firs tpolymerization zone (1).

1 2 . The proc es s ofc laim 11 , wherein the s u rfac e ofthe bed ofd ens ified polymerpartic les is loc ated

in the u pperpart(5)ofthe s ec ond polymerization zone (2).

13. The proc es s ofc laim 11 or12 , wherein the gas mixtu re pres entin the firs tpolymerization zone

(1)is prevented from enteringthe s ec ond polymerization zone (2)by introd u c ingthe gas or

liq u id into the u pperpart(5)ofthe s ec ond polymerization zone (2)overorbelow the s u rfac e of

the bed ofd ens ified polymerpartic les .

14. The proc es s ofany ofc laims 10 to 13, wherein the polymerization is a homopolymerization of

ethylene ora c opolymerization ofethylene and one ormore otherolefins s elec ted from the

grou pc ons is tingof1-bu tene, 1-hexene and 1-oc tene orthe polymerization is a

homopolymerization ofpropylene ora c opolymerization ofpropylene and one ormore other

olefins s elec ted from the grou pc ons is tingofethylene, 1-bu tene and 1-hexene.


