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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/A1,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
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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. Diisononyl 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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Figure 5. Apparatus for hydroformylation.
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Table 1. Composition of mixed-octene after distillation

Component Fraction (wt%)
Butenes 0.20
G -G 0.23
Cs 99.57
Ci2 0.00

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

Co Octene  Cy-ald Co-alc HBPBP Cy-ald+Cy-alc
conc. conversion yield yield yield yield

(%) (%) %) (%) (%) (%)

0.1 63.2 52.3 10.3 0.6 62.6

0.2 71.2 59.8 11.2 0.2 71.0

0.35 77.1 64.3 12.8 0.0 77.1

ald: aldehyde, alc: alcohol
HBPBP: High Boiling Point By-Product
(140°C, 12 MPa, reaction time 2 hr)

-

EHE S35 HE el flete] A% S AdE
Atk BFHIE HEATIEA G257 110 - 121TY w9
s 3lste] G.C.E ARtk SHnl7E 3 1 1 o o
w2e %%L%EJ %4 Cy 9 Cs - G 558 212} 0.3 wi% o]t
olal, Edll fe A9 §le Ao e A E315Hle] &=
=7} 99.57% I*OOJ s 9 5 AU (Table 1).
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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 09-a.ld+C9-alC

e BB T

- 71.2 59.8 11.2 0.2 71.0
TBP 4.8 2.2 2.3 0.3 4.5
TPP 4.0 2.3 0.7 1.0 3.0
TDTBPP 46.2 36.1 10.1 0.0 46.2
TPPO 80.2 64.6 13.2 2.4 77.8
Pyrolydone 77.0 588 169 1.3 75.7
NMP 759 58.5 16.6 0.8 75.1
NEP 73.4 54.8 17.4 1.2 72.2
DPA 78.2 59.3 16.4 2.5 75.7
TPA 759 56.7 16.8 2.4 73.5
NDMA 79.2 56.6  20.5 2.3 77.1
Succinonitrile  80.1  56.5  23.6 0.0 80.1

ald: aldehyde, alc: alcohol

+ FAFHERQ] pyrrolidone, N-methyl pyrrolidone (NMP),
pyrrolidone, N-eethyl pyrrolidone (NEP), diphenyl amine
(DPA), triphenyl amine (TPA), N,N-dimethylaniline (NDMA),
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