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Continuous Mixers and Twin-screw Extruders for Polyolefin Finishing

R D &
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Shin HOTANI Yoshinori KURODA

World scale polyethylene and polypropylene plants are becoming more and more common, for reasons of
economy of scale. Accordingly the finishing system has become an ever more important part of the modern
polyolefin plant. This paper explains the structure of a continuous mixer and a twin-screw extruder and
describes the mixing phenomena associated with these two different technologies. Also we describe recent

trends, prospects and future requirements of customers.
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0100000 LCM
Fig. 1 Continuous mixer LCM

0200000 LCM-EX
Fig. 2 Twin-screw extruder LCM-EX

03 000000ooooo
Fig. 3 Rotor configuration of continuous mixer
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Fig. 4 Screw configuration of twin-screw extruder
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Fig. 5 Configuration of kneading disk
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Fig. 6 Continuous mixer and gear pump
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Table 1 Main specification of LCM and LCM-EX series

Capacity (t/h) ? 0 15 20 25 3

10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95

Model LCM250

LCM280|{LCM320|LCM360

LCM400

LCM450

LCM500 LCM560

LCM

Motor power (kW) 2,600 4,200 6,000

8,000

10,000

12,500

15,000 21,000

(LLDPE)

Rotor speed (rpm) 670 660 600

550

500

440

400 360

Model LCM250EX

LCM280EX

LCM320EX

LCMB350EX

LCM380EX

LCM-EX

Motor power (kW) 8,100

9,900

13,000

16,500

19,400

(PP)

Rotor speed (rpm) 400

350

310

280

260
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Specific energy (kwWh/kg)

Gate open
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(Main motor)

Input shaft
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Fig. 8 Construction of 2 motor system using superimpose gear
reducer

Model LCM450
Speed( 440rpm
Materiald HDPE MIsO 0.3

Production rate (t/h)

O7 0D00000DO0O0O0O
Fig. 7 Gate on continuous mixer
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Fig. 9 Torque curve of 2 motor system
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Fig.10 Calculation of passage number through rotor tip
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Fig.11 Distribution of mean passage number and actual passage
number
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D2 00000 LCM4S00 000000000000
Table 2 Calculated mean passage number for continuous mixer LCM450

Production rate (0] Rotor speed q Mean passage number
(t/h) (cm®/s) (rpm) (cm?/s) N
30 1.11E0 04 350 1.12E0 06 101.0
30 1.11E0 04 400 1.28E01 06 1155
35 1.30E0 04 350 1.12E0 06 86.6
35 1.30E0 04 400 1.28EL1 06 99.0
40 1.48E0 04 350 1.12E0 06 75.8
40 1.48E0 04 400 1.28EL 06 86.6
45 1.67E0 04 400 1.28E0 06 77.0
45 1.67E0 04 450 1.44E0 06 86.6

03 00000 LCM4500 WeD O OO
Table 3 Calculated Weber number for continuous mixer LCM450

Rotor speed Y T d We
(rpm) (17s) (dyn/cm?) (u m)
400 530.3 2.57E0 06 1,000 01
400 530.3 2.57E0 06 100 01
400 530.3 2.57E 06 10 01
400 530.3 2.57E0 06 1 01
400 530.3 2.57E0 06 0.1 01
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Fig.12 Example of screw configuration using VCMT
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Fig.13 Comparison of firm gel level in PP
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