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Synthesis of 2, 6-Diisopropylaniline by Gas-Phase Amination
on Mg-Al Spinel-Supported Pd-La Catalyst
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Abstract: 2,6-diisopropylaniline (2,6-DIPA) is an important intermediate in organic chemical industry. The
methods to synthesize 2,6-DIPA have been developed in two different ways, alkylation of aniline and gas-phase
amination of 2,6-diisopropylphenol (2,6-DIPP). The gas-phase amination is an ideal method for the synthesis of
2,6-DIPA for its high conversion and selectivity, but the reaction condition (such as space velocity) and catalyst
stability still need to be improved. In this paper, the magnesia-alumina spinel support was prepared by impreg-
nating Al,O; with an aqueous solution of aluminium nitrate and magnesium nitrate and then calcinating at high
temperature. The Pd-La/spinel catalyst was obtained by impregnating the spinel support with an aqueous solu-
tion of palladium chloride and lanthanum nitrate and used in the gas-phase amination of 2,6-DIPP at a high lig-
uid hourly space velocity of 0.3 h ™! for a relative long time of 300 h. The conversion of 2,6-DIPP, selectivity
for 2,6-DIPA, and yield of 2,6-DIPA dropped from 98.5% , 88.9% , and 87.5% to 61.8%, 69.3%, and
42.8% , respectively, after reaction for 480 h. The fresh and coked catalysts were characterized by BET surface
area, XRD, TGA, and SEM measurements. The results showed that the two kinds of coke formed on the metal
and the support could be burnt up at about 242 and 324 *C, respectively. The coke contains aromatic and
aliphatic rings, alkyl groups, condensed ring aromatic hydrocarbon, and amine groups. The reason for catalyst
deactivation can be explained as follows: both the product 2,6-DIPA and the intermediate product 2, 6-diiso-
propylcyclohexamine are large basic molecules, they can adsorb on the acid catalyst support easily and generate
larger molecules that form carbon deposit on the catalyst through polymerization. The basic promoter La can
neutralize the strong acid sites on the catalyst and inhibit the formation of carbon deposit.
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1 Pd-La/RBRAREEHN EHBRERE
Fig 1 Amination of 2,6-diisopropylphenol to 2,6-diisopropylaniline
over the Pd-La/spinel catalyst
Reaction conditions: ¢ =220 T, LHSV=0.3h"!,

H, flow rate =30 ml/min.
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Table 1 Physical characteristics of Pd-La/spinel catalysts

Surface area Pore volume Most probable

Catalyst R .
(m’/g) (em’ /g) pore diameter (nm)
Fresh catalyst 172.4 0.3983 7.64
Coked catalyst 101.1 0.3702 11.53
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2 Pd-La/R B A& A XRD #
Fig 2 XRD patterns of the Pd-La/spinel catalysts

(1) Fresh catalyst, (2) Coked catalyst
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3 MK Pd-La/R @B H# AN L5 MRS XRD
Fig 3 XRD pattern of coke extracted from coked
Pd-La/spinel catalyst
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Fig4 DTA curves of Pd-La/spinel catalysts
(1) Fresh catalyst, (2) Coked catalyst
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5 Pd-La/RBBAMATE TG-DTG HER
Fig 5 TG-DTG curves of Pd-l.a/spinel catalysts
(a) Fresh catalyst, (b) Coked catalyst
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Fig 6 FT-IR spectra of Pd-La/spinel catalysts
(1) Fresh catalyst, (2) Coked catalyst
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Fig 7 FT-IR spectrum of coke extracted from the coked
Pd-La/spinel catalyst
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Fig 8 SEM photographs of Pd-La/spinel catalysts

{a) Fresh catalyst, {b) Coked catalyst
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