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There had always been a strong demand for the development of new PO-only process. The conventional
processes - chlorohydrin PO-only process and organic hydroperoxide process that generates huge amount of
co-products - have been causing headaches for the PO manufactures due to the generation of environmentally
unfriendly wastes, and to the dependence of product price on the fluctuating market of co-products.

Owing to the development of high performance Titanium epoxidation catalyst by our researchers, we have
succeeded in establishing the novel PO-only manufacturing process where cumene acts as the oxygen carrier.

The new PO Cumene process is considered as one of the “Green processes” since it gives higher yields
than the conventionals with only small amount of by-products produced.
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Propylene glycol Polyols

Unsaturated polyester resins Polyurethane (rigid forms)
— building materials — refrigerator, insulator

Industrial use Polyurethane (flexible forms)

— antifreeze, lubricant — car seat, mattress, carpet

Pharmaceuticals Non forms
— toothpaste, cosmetics — elastomer, adhesive, paint

BGEEEN  Uses for Propylene oxide (PO)
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1 Comparison of commercial PO production
processes

Process 1st generation  2nd generation 3rd generation
(1910~) (1960~) (2003~)

Chlorohydrin PO/SM Sumitomo
method Co-production PO only production
Oxidate source Chlorine Ethylbenzene Cumene
Byproduct CaClz Stylene -
& its production 2.0 2.5 ~0
(t/tPO)
Propylene selectivity Low Low High

ggboogodgboodad

gobobooooobbooooooboobbooog
goobbbooouobobbbooouobboboboo
O0o0o0ooooopPOODOODOO60CO000O
0000000007P00000000000000
gooboboboooobbobobooouobbobooo
gooboboboooobbobobooouobbobooo



gbooooooooobouooooo

OOMoODOOOOOOOODOOOOOOOOO
obOoboOooooooOooobOoobOOooOoOoOoDOon
ooooo
gooobOooboooboooooooobooo
O00oooO0O0MoOVOWODCrOTiOMnORuO OO
obOoooOooooooOooobOobobOOooOooDOon
obOoooOooooooOooobOobobOOooOooDOon
Oo0oooooo0oooOoo0ooooDOoOO0T
oooooooooOoTibooooooooooo
OooooooooOooooooooooOoTiOO
oooooooooooooooTiocoooooo
obOobooooooooobOoboboooOooDbOon
040000000000000COOOO0O0OOO
0000000000000000000009%9120
OooooooooooooTiooooooooo
obOobooooooooobOoobOooOooDbOon
OooboooooooocCMHPOOOOQOOOOO
obOobooooooooobOooboooOooDbOon
oooo
gooobooobooboboooooooobooo
oooooooooTiooooooooooooo
OTiocooooooooocCMHPOOOOOoGOoOO
obOoboooooooooboboboooooDon
obOoboooooooooboboboooooDon
obOoboooooooooboboboooooDon
oooooooooooooooo00o0O00O0Fig. 5
000030000000000000000000
ooooo4000000000C0O0O0000O0oo0
000000000000 @CMHPOOODOOODO
obOoboooooooooboobooooooDon
000000000000000@O000000
obOoboooooooooboobooooooDon
obOoboooooooooboobooooooDon
oooobooOooooboobbooooooboboOoOoon
obOoboooooooooboobooooooDoon

tetrahedral Ti

hydrophobicity

BGEEME Important factors for effective Ti epoxida-
tion catalyst
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TS-1 cat. Sumitomo Ti cat.

BEENE Comparison of C3'/CMHP epoxidation ac-
tivity between TS-1 catalyst and Sumitomo
Ti catalyst

Total surface area

TS-1cat. Sumitomo Ti cat.
Micro-pore Meso-pore
(5~6A) (1~20nm)

Comparison of micro/meso pore structure
between TS-1 catalyst and Sumitomo Ti
catalyst
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Ti coordination state : Tetrahedral — active site
Octahedral — inactive site

BEEEEN XAFS spectroscopy of Sumitomo Ti cata-
lyst
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1178 Newly developing PO production proces-
ses

Process & typical example company

Hydrogen peroxide (by Anthraquinone ) route Dow (Enichem)/
C3’ + H202 — PO + H20 BASF/Solvay/
TS-1 cat., MeOH solv. Degussa/Uhde
In-situ hydrogen peroxide route Lyondell, BASF
C3’+ H2+ O2 — PO + H20
Pd/TS-1 cat., MeOH solv.
Vapor phase direct oxidation route Dow, BASF,
C3’+ H2+ O2 — PO + H20
C3’ + 1202 — PO
Au/TS-1, Ag/CaCOs3 etc.

Bayer, Lyondell,
NipponShokubai

Fig. 9O 0OOCOOOOO0OO0OO0O0O0O0O0O0OooOooDOoOO0
ooooooooooooopPOOOOOOOOOO
goboooooooboooooboooobooboooono
oboobooocooooobOOoobOobobOooDon
obooboooooooobOoobOOobobOoonoon
obooboooooooobOoobOOobobOoonoon
obooboooooooobOoobOOobobOoonoon

oooo 2006-1

ooooboooooobouooooo

coooooooobOOooboooOoobOOoobooon
coooooooobOooboooOooboOoobooon
Ooo0oooooooooooooooogTS1o
coooooooobOOooboooOooboOoobooon
coooooooobOOooboooOooboOoobooon
coooooooobOOooboooOooboOoobooon
cbooooooooobOoobOooOooboOoobooon
cbooooooooobOoobOooOooboOoobooon
ooooooo™g

Cumene PO process

Air
}\ OOH
CUM 6 6 CMHP

Oxidation

Epoxidation Cs
Hydrogenation
OH
H2
<]
CMA PO

Hz202 (AQ) PO process

Hydrogendtlon R
R-HAQ R-AQ

A1r Oxidation H20:2

Epoxidation

P()

BGEEEN  Comparison of PO production process be-
tween Cumene route and Hydrogen perox-
ide (H202) route (AQ : Anthraquinone)
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