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Trends and Views in the Development of Sumitomo Chemical Co., Ltd.
Technologies for Propylene Oxide Production Petrochemicals Research Laboratory
Tomonori KAWABATA
Jun Yamamoro
Chiba Works
Hirofumi Koike
Shuhei YosHIDA

Sumitomo Chemical Co., Ltd. has developed a propylene oxide (PO)-only manufacturing process where cumene
acts as the oxygen carrier, which has a high reputation as a production method that offers distinct advantages of
a high PO yield and superior stability in plant operation. In this article we outline the trends in PO manufacturing
technology, and also introduce the status of licensing activities and features of the Sumitomo Chemical process.
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JELIERM Licensing history for Sumitomo POC technology
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Plant Location Capacity (103 t/y) Start-up
Sumitomo Chemical Co., Ltd. Japan 200 2003
Rabigh Refining and Petrochemical Co. (Petro Rabigh) Saudi Arabia 200 2009
S-0il Corp. South Korea 300 2018
PTT Global Chemical Public Co., Ltd. (PTTGC) Thailand 200 2020
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Comp. kp 2k kp/ Cky)0>  yield (%)
Cumene 0.72 0.04 35.6 84.8
Ethylbenzene 2.4 20 5.30 low

Rate constant at 60 °C (L/mol - sec),
yield at d [Oz2]/dt = 104 (L/mol - sec)

Comparison of hydroperoxide yield
between cumene and ethylbenzene
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BEEEEM  Evonik/thyssenkrupp HPPO process
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F-vEGLI= - EEMEETH DY, 10858
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2. EERbE
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BUPHET X TRy, 2014 DIRRIC AR X =i
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Copyright © 2019 Sumitomo Chemical Co., Ltd. 9



MBA

TOEL > F X4 4 FRERTOEIR EBE

LELICRP  Example of published research of PO production by direct propylene epoxidation (2014 ~)

Company or research institution Catalyst Typical results Reference
LyondellBasell Industries Holdings B. V. Ag-Mo/CaCO3 PO sel. 40~50% 14)
China Petroleum & Chemical Corp. Nano hollow Fe2(Mo0O4)3 PO sel. <15% 15)
LOTTE Chemical Corp. Ag-(Mo-W)/ZrO2 propylene conv. 12%, PO sel. 58% 16)
University of Oxford NiAgo.4/SBA-15 propylene conv. 0.04%, PO sel. 71% 17)
East China University of Science and Technology Ag-Cu-Cl/BaCOs propylene conv. 1%, PO sel. 84% 18)
Fuzhou University Fe203-Mo003-Bi2Si05/Si02 propylene conv. 12%, PO sel. 60% 19)

3. ZOfORE

PdZs EDEFIBIZ K D AREK R 5 W T
fLAFE (H202) #F4ESH, ZOH0:&2HNWCTBY
Ly DIRF AL E R ENTHERS 5 ik (BT,
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t1X°Sinopectt & E A SRR S Tnd, filllie LT
BEBEAEBFLZTIV) r— b2 flifHlch b,
LyondellBasell Industriestl i, Pd{E£FTi-MWW fili4
TOin-situ HPPOIAIZHBWT, Ta L v ERFE» SHE]
g2 TRy BT 2 72012 F ) LA
HHTHDHZEERNZELTWEN0 (ROPOLEEEYE
ERBHAETDIRAPOEIE (<50%) D=9z
LTS E HEH X B,

LyondellBasell IndustriestliZfiod> 5k LT, a-
AFNARYVLTILT—)L (MBA) %#H02% v ) 73
VA E L, TEMWW 2 TR F AL & UCflif§ 5
PO ABA/R U722 (Fig. 12) . [Al#i&d TI219904-
RUICMBADEELIZ L D HeO2 &2 BhE 3 A& 2 R/ L
T2 Sl U 7= Ti-MWWBE D BR R #2268 & L
TRTu X ZAEZER LI NS, FIET S -
a-AFNURY VLT —F) (BAMBE) %7
5728, KRISMBAIZ A EZ8H S UL TAZIC) 94
IV END, MBADZKFEEFIIA00K]/kgTHD, x4

PO
MBA + ACP T

+ H202
MBA Oxidation

Epoxidation H PO Purification ‘

A ¥
MBA + ACP EB Peroxide
| Decomposition
Distillation Fresh MBA
L >
Causti '
austic :
Treatment Hydrogenation

!

Waste water

EB; Ethylbenzene, ACP; Acetophenone,
BAMBE; bis-a-methylbenzylether

IEFEEE LyondellBasell Industries modified
process
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