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Hideki Sato
Hiroyuki OGgawa

Polypropylene (PP) is a typical commodity plastic and has been widely used in many application fields

including packaging films, industrial components and miscellaneous goods, due to its excellence in properties

such as stiffness, heat resistance and processability in addition to light weight material density and also a

relatively low price. The continued demands from the market for higher performances have stimulated,

particularly in recent time, the improvement of PP manufacturing processes with newly created ideas. This

review describes, mainly based on the information published in literature and patents, an outline of the
development history of PP manufacturing processes and an introduction to recent progress, including our own

technologies.
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1st Generation
Solvent polymerization process

Monomer Recovery |<—

Polymerization }—>| Degassing }—>| Deashing }—>| Drying |—> PP

Solvent Recovery

AP, Ash

2nd Generation
a) Solvent polymerization process (Non-deashing)

Monomer Recovery |

| Polymerization }—>| Degassing Drying PP
Y

Solvent Recovery

AP

b) Bulk polymerization process (Non-solvent)

Monomer Recovery |

AP, Ash
| Polymerization }—>| Extraction } > PP

3rd Generation
Vaper phase polymerization process (Non-deashing, Non-AP)

Polymerization > PP

BEEE  Polypropylene manufacturing process
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BGEE  Schematic flow diagram of Sumitomo’s solvent polymerization process

2. 000000000
gooobobobooooooobobobboooooo
gbooboobobobobooboobooboo
goooboboooooobbbooooobbboo
goooboboooooobbbooooobbboo
gbooboobobobobooboobooboo
goooboooooobbbooooobbboo
goooboooooobbbooooobbboo
goooboooooobbbooooobbboo
gobobooboobooboobobbobbo
gobobooboobooboobobbobbo
goooboooooobbbooooobbboo
goooboooooobbbooooobbboo
O00OFg. 30 000ODOODODOODODODODODOO
gobobbobbobbobboboboobbo
OFig. 20000000000 DOOO0ODODOODOO

Recycle Monomer

Catalyst Compressor
PMl IS
L
>
AP Heavy _’EP q
Fraction owder
Polymerization Extraction = AP Monomer Powder

Separation Purification Separation

PGEEEN  Schematic flow diagram of Sumitomo’s
bulk polymerization process
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Model Structure of Particle
(Red-color portion indicates schematically a part polymerized in
the second stage.)

(a) Perfect mixing type reactor

wide wide

(b) Circulation type reactor (excluding impact co-polymer manufacturing)

nallow wide

(c) Nallow residence time distribution type reactor (including batch type reactor)

nallow nallow

BEEEEE  Schematic structure of polymer particle produced by two polymerization zone type reactor
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