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Synthesis of diisononyl phthalate (DINP]

C4 Derivatives n-Butenes Octenes |S|3n$]né/|
- — —— aldenyae
(C4-raffinate) % AVAVAVAN y

V\(\/\

CHO

Isononyl
alcohol

CH,0H

O

MY+ @L{:G = C#/W\)\
CH,0H i D \/\/\/\‘/

Isononyl alcohol Phthalic anhydride

Diisononyl phthalate, DINP
[1,3-isobenzofurandione]

Plasticizer for PVC
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Research Background

- Utilization of C, raffinate

- Production of valuable isononyl alcohol (starting material
for DINP)

- DINP is a environment-friendly plasticizer

B Komoi Mationst Unbrarsity Prof. Jin-Heong Yim



Selective hydrogenation & dimerization

Selective
Hydrogenation [
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Hydroformylation of octene mixture
Selective Dimerization Hydrogenation

hydrogenation

C, raffinate — N — [\/\//\/\ " VY\/\]_' \/Y\/\

N\ CHO CH,0H

Octenes Isononyl aldehydes

11.0 wt% of dimethylhexenes
68.3 wt% of methylheptenes
20.7 wt% of normal octenes
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Reaction mechanism of hydroformylation by Rh
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Effect of ligands on catalytic activity and stability of Rh catalyst

"D

+—> /
51 co co | >co @ e
CcO CO CO
Activity High > Low
Stability Low < High

Traditional catalyst containing the phosphine ligands
exhibits a low activity in the hydroformylation of the
mixture of internal and/or branched-olefin i

To develop a new ligand to increase catalyst stability as
well as to maximize activity and selectivity.
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G.C. Analysis Data {wt%)

Hydrogenation of isononyl aldehydes
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80

0 -
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a0 -

Selective Dimerization
hydrogenation

N

—=— COctene

—»— C9-Aldehyde
CS-Acohol

—v— HBPBP

10 20 30 40 50 G0 70 a0 a0
Time on Stream

100

Hydroformylation Hydrogenation

Isononyl aldehydes Isononyl alcohols

Hydrogenation of isononyl aldehydes to
isononyl alcohols over Cu/Zn0
(130 °C, 800 psi)
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synthesis of DINP from isononyl alcohol and phthalic anhvdride

CH,OH

Isononyl alcohol

Phthalic anhydride
[1,3-isobenzofurandione]

p-toluensuifonic acid

ﬂ
160 °C,

Diisononyl phthalate, DINP

Environment-friendly plasticizer
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