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Atk TS, Cs 5 dLEased o8] A E zeolite-X FrlE HIF Atwrt Wold o) 23 4Es) whgo] FE o]
o]x N-alkylategt A& o2 AAF= ATt o-toluidingt ethegte] WH-E2 4 EX7F 1.4 o 7P =& &
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Abstract — A study of reaction processes using solid catalysts has drawn attention of domestic dyestuff intermediate manu-
facturers. From this viewpoint, N-alkylation of o-toluidine with ether was conducted on H/zeolite-X catalysts modified with K,
Cs, K-Mg, and MgO, respectively. While H/zeolite-X gave rise to maximum conversion &€ 30®se zeolite-X catalysts of
lowered acidity due to modification by alkali metal exhibited maximum conversions at relatively higher temperatfi@s: 320
for K/zeolite-X and Cs/zeolite-X, 351 for K-Mg/zeolite-X, 400°C for MgO/zeolite-X. For H/zeolite-X and zeolites modi-
fied by ion exchange with K, Cs, or K-Mg, as the reaction temperature increased in 3r480e, the activity of N-alky-
lation forming N-ethyl-o-toluidine decreased rapidly whereas the activity of C-alkylation forming 6-ethyl-o-toluidine increased
Meanwhile, for the same temperature increase, MgO/zeolite-X having higher basicity showed relatively much smaller varia-
tion of N-alkylates or C-alkylates yield. Those zeolite-X catalysts modified with alkali metals including Cs selectively cata-
lyzed side-chain alkylation producing N-alkylates predominantly. Maximum conversions were brought about at o-toluidine:
ether mole ratio of 1 : 4 in the reaction mixture, and lowered acidity of the catalysts modified by ion exchange with alkali met-
als were responsible for the increase of reaction temperature for maximum activity, relative to H/zeolite-X. In the case of Cs/
zeolite-X catalysts, Cs loading of 1 wt% gave rise to the highest conversion of o-toluidine.
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Table 1. Operating conditions of gas chromatography

Analysis conditions

Helium carrier 45 cc/mim

Packed column 10% Carboxwax 20 M on Chromosorb
Detector FID

Injection temperature 18

Column temperature 22¢

Detector temperature 250
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Table 2. The conversion and selectivity for mole ratio of o-toluidine to ether over Cs/zeolite-X
Mole ratio of Selectivity(%)
Conv.(%) -
OTD to ether N-ethyl-OTD  NN-diethy-OTD  6-ethyl-OTD Unknown A Unknown B EtOH
1:1 47.13 80.32 3.40 4.18 4.25 0.56 151
1:2 71.30 83.09 5.66 3.79 1.73 0.64 1.30
1:3 75.38 80.29 5.04 4.75 2.81 0.64 0.46
1:4 84.34 77.60 10.23 4.16 1.06 0.79 0.38
1:5 83.35 78.75 8.77 4.18 1.22 0.92 2.36
Condition: reaction temp.: 32, LHSV: 1.2 hi' 60 min
— g T T I . §
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Fig. 7. Change of conversion for mole ratio 1 : 1-5(o-toluidine : ether)
with time on stream.
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Fig. 8. DSC thermograms for TEA desorption.
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Table 3. The conversion and selectivity for ion-exchange ratio of Cs on zeolite-X

o
2
=

Conv. Selectivity (%)
Cs wi% 0.2
(%) N-ethyl-OTD NN-diethyl-OTD 6-ethyl-OTD Unknown A Unknown B
HIX 68.52 79.28 7.49 5.16 1.93 1.40
1 75.38 80.35 8.20 5.48 1.76 1.01
2 72.30 78.76 7.62 4.62 1.19 0.98
6 64.69 80.29 5.04 475 1.81 0.64
9 55.56 76.16 3.80 431 352 0.51

Condition: reaction temp.: 32, LHSV: 1.2h* 60 min
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