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Abstract—Steady and unsteady state operations for the synthesis of pyridine and B-picoline were carried
out with a Pd/SiO;-Al,0; catalyst. Addition of small amount of air and water vapor increased yield of pyridine
and B-picoline but the catalyst was deactivated when they were used in excess. Periodic reactivation of the
catalyst with air showed higher yield of pyridine compared to steady-state operation.
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Fig. 1. Experimental apparatus for unsteady-state operations.

R: reactor, H: electric furnace, M: mass flow controller, P: power supply, PCI: process control interface(I: analog
input, O: output, C: relay), SV: solenoid valve, INT: integrator, TC: temperature controller.
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Fig. 2. Composition of one cycle.
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Table 1. Effect of air on the conversion of acrolein at 480

°C
P, (atm)
Time(ho) 0 0025 0.092 0140 0.186
0.08 99 99 99 92 80
05 77 83 81 70 63
1.0 61 69 67 62 50
2.0 45 48 45 41 37
30 36 38 34 30 28
40 32 34 28 26 21

Table 2. Effect of air on the total yield of pyridine plus
B-picoline at 480°C

P.i(atm)
Time(hr) 0 0025 0092 0140 0.186

0 20.0 25.1 32.0 9.8 1.0
0.5 15.5 185 190 49 08
1.0 13.2 139 12.7 23 0.5
20 112 117 9.0 15 0.3
30 9.0 9.6 6.7 0.6 0.2
40 7.2 74 49 04 0.2

3. 4ot 8 n#

3-1. 3219 HE

311 A ¥

Z“MJF—H““H 27171 e Alzukgel wlXe o

b 2AHE] 918 e EQ oAz AR kol
#713 A F4A71H Ade FYssch Fle
01ge Wgol Abgslgn, ubsEd 3Mrtze F
Seke 50 m/min o2 Z3keich MR 4807T oA
olzZH 1o ¥hg 0.025atm, ¢EYete] Eihg
0.186 atm2.2 f-*] 3t A F7]9] 42 0, 0.025, 0.092,
0.14, 0.186 atm2. 2 W3} AP ZAN}E Table 15} 2
of jebigict. Table 1.2 Azt @ o}z 2H|}19
Astg-S bl Aolch wbgAIZre] ATt w2}
olmzHele Aol A ZA4aTE & 5 Ut ol
AL kg Foll AAHE - AHEF] B EHS
97] wjFolch o)} zhe kg AHEL] HAL A
317] 913t TPD Ao ABEA7|E F-3A3e 5
28 Alg3le 523943 (Temperature Program-
med Reduction)& F3§ A3} o] AHEL ola=
#Q5} stRote) 235l s S &
l%l?i“}[s 9]. 279 24te) 0.092atmd 7R E ¥F

+# =557

chzzd e &

ss1ast X302 H5E 199244 108

X 100(%)

Z) X (e}22H Q) EAHY) i)



ozl rvolZ el vz FAuRE N Fr)ek 59 A% 567

Table 3. Effect of air on the molar ratio of pyridine to
B-picoline with time at 480°C

Time(hr) Without air P.;,=0.092 atm
0.08 1.25 1.26
0.50 1.21 1.50
1.0 1.02 132
20 0.86 1.02
3.0 0.72 0.80
4.0 0.60 0.68
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Fig. 3. TG/DTA analysis of used catalysts for 4 hours
of reaction at 480°C.
(-——-—-; i Pa=0, —+—-—; i P4,=0.092 atm, ——;
P4,=0.186 atm).
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Fig. 4. Total yield of pyridine plus B-picoline in cyclic
operation with R.N.A.N. cycle(60 min, 1 min, 30
min, 1 min) at 480°C.
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Fig. 5. Molar ratio of pyridine to $-picoline in cyclic ope-
ration with R.N.A.N. cycle(60 min, 1 min, 30 min,
1 min) at 480°C.
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Table 4. Effect of water vapor on the conversion of acro-
lein and total yield of pyridine plus B-picoline
after 2 hours of reaction at 420°C

Puater(vOl%) Conversiton(%)  Total yield(%)
0 36 10.8
0.01 34 117
0.05 25 94
0.15 4 0.1
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Fig. 6. Desorption of pyridine at 420°C.
1: one pulse of pyridine, 2: one pulse of H,O after
procedure, 1, 3: one pulse of the mixture of pyri-
dine and H,O.
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