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Abstract : The purpose of this study is to upgrade the catalysts for synthesizing mixed octenes using normal
butene and the catalysts for synthesizing Co.aldehyde through hydroformylation of mixed octenes with syngas.
The in-line activation method with circulating activating solution was effective for activation of the NiO/AL,O3
catalyst. The reason for catalyst deactivation may be ascribed to physi-sorbed materials or oligomers which
block pore entrance and then prevent active sites from participating a reaction. Continuous distillation apparatus
was used for separating mixed octenes from dimerization products. When reflux ratio was above 3 : 1, mixed

* To whom correspondence should be addressed

E-mail : catalica@uos.ac.kr
176



Clean Tech., Vol. 14, No. 3, September 2008 177

octene fraction of which purity was above 99.57% was obtained. In Co.aldehyde synthesis through hydroformylation
of mixed octenes, we investigated a performance of ligand which increased catalyst stability as well as activity
of Co catalyst. The results indicated that TPPO, NMP, NDMA, and succinonitrile were suitable ligand for
increasing initial activity and reducing loss of Co during catalyst recovery.

Key words : Normal butene, Mixed octene, Ni catalyst, Co-aldehyde, Cobalt catalyst
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Figure 1. Diisonony! phthalate synthesis from C; raffinate.
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Figure 2. Schematic diagram of in-line activation.
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Figure 3. Experimental set-up for butene dimerization.
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Table 1. Compesition of mixed-octene after distillation

Component Fraction (wt%)
Butenes 0.20
G -G 0.23
G 99.57
Ciz 0.00

Tabel 2. Effect of Co concentration on the conversion and
selectivity of hydroformylation

Co Octene Co-ald Co-alc HBPBP Cg-a1d+C9—alc

conc. conversion vyield yield yield yie
(%) (%) (%) (%) (%) (%)
0.1 63.2 523 103 0.6 62.6
0.2 71.2 598 112 0.2 71.0
0.35 77.1 643 128 0.0 77.1

ald: aldehyde, alc: alcohol
HBPBP: High Boiling Point By-Product
(140°C, 12 MPa, reaction time 2 hr)
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Table 3. Effect of ligand on the conversion and selectivity
of hydroformylation (140°C, 12 MPa, Co conc.
0.2 wt%, reaction time 2 hr)

Octene Cg-a.ld Cg-alc HBPBP Cg-ald-l-Cg—alc

bead oy S % W 8
71.2 598 11.2 0.2 71.0

TBP 48 22 23 0.3 4.5
TPP 4.0 23 0.7 1.0 3.0
TDTBPP 462 361 101 0.0 46.2
TPPO 80.2 646 132 24 77.8
Pyrolydone 770 588 169 1.3 75.7
NMP 759 585 166 0.8 75.1
NEP 734 548 174 12 72.2
DPA 782 593 164 2.5 75.7
TPA 759 567 168 24 735
NDMA 79.2 56.6 205 2.3 77.1
Succinonitrile  80.1 565  23.6 0.0 80.1

ald: aldehyde, alc: alcohol
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