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Air Catalytic and Non-catalytic Oxidation of Quinaldine

Fujio Komatsu

Abstract

Quinaldinic acid was synthesized from quinaldine, one of the high temperature
tar base, for determination of microquantities of copper, and quinoline aldehyde was
obtained as by-product. The synthesis was carried out by non-catalytic and catalytic
air oxidation at 350~600°C, under the presence of vanadium pentoxide, mixtures of
vanadium pentoxide and molybdenum trioxide, and calcium and cadmium metavanadate
with pumice stone as carrier. It determined the amounts of reaction temperature,
space velocity, mole ratio of their mixtures, in relation to yields of the product and
by-product. Consequently, each maximum yield was 6% for no catalyst at 450°C,
602 for vanadium pentoxide using steam at 410°C, 37% for their mixtures using
steam at 400~410°C, 20% for Cd(VOs), at 400°C and 11% for Ca(VOs), at 405°C.

Furthermore utilizing Nernst’s approximation equation, calculated the equilib-
rium constant K» and the author showed the selective partial oxidation of this
reaction thermodynamically to be possible.
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cC DIBACEM LRz, EFI2RACOAT YV YEAF LY 200 EER20L 0

BACTHEEE L, 100°C g U, 10~20 mesh i@ UCH Wiz,

3. CalVO,),"

12 g @ CaCl, fEA W% 500 c.c. DEFRCIAM L, 202D AT APV VBT v E v EEN
K 500 co I M L e i c vk In k., A2 Ule i L Ca(VO,), % 281K 20 £ Ciiadpkibs
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RICHT 5 | REGEY | (*7 v safamaey | Y ey [ "
apnEi (57 4) otz 50 W TR 0o, | g0 | M %
S e B !
LR (g) (%) @ 1 (= | (% (%) e
% 4 19.36(g)
18.70 0 0.206 4.80 0.024 0.64 15 65 | MoQ; 252(g)
V0,  2.09(g)
B A 27.60(g)
13.25 0 0.338 420 0.015 0.24 2.5 15 | MoOs; 3.46 (g)
V0, 2.86(g)
B’ o 264 (g
10.62 0.050 0.890 15.00 0.005 0.95 5.4 22,1 | MoO; 3.46(g)
V0s  2.86(g)
! % &5 5.32(g)
3.47 0.080 0.252 1.90 1.551 12.90 75 16 | MoOs 0.70(g)
VzOs 0.577 (g)
®a 532(g)
4.32 0.396 0.874 6.10 3.723 28.90 8.5 15 | MoO; 0.70(g)
| V05 0577 (g)
11.20 0.041 0.209 2.30 4,119 31.80 8.05 20.0
9.60 0.035 2.100 32.80 0.294 5.05 10 20
9.00 0.962 1.350 14.30 0.947 11.20 14.2 15.5
2.30 1.236 2.710 20.20 6300 | 5220 15.4 11.6
8.35 0.035 3.290 59.30 0.385 7.60 9.0 23.0
6.25 0.050 0.720 11.70 0.020 1.76 6.7 20.0
5.10 0.020 0.430 3.97 0.010 0.09 705 | 1850
490 | 0010 0.540 4.64 i 0.020 | 017 9.0 13.5
7.72 trace 2780 5000 | 0379 | 750 1.0 | 175
7.72 trace 2.920 52.50 0.374 7.40 14.0 10.0
2.30 trace 2.090 15.50 4,870 40.00 14.7 1¢.0
2.32 trace 2.180 18.00 5.680 47.00 10.0 12,5
5.40 trace 0.680 11.00 0.140 2.50 12.5 10.0
8.94 0 0.230 2.50 0.420 5.10 75 12.5
14.15 trace 0.550 10.00 0.302 6.00 7.5 15.0
‘ A 3.32(g)
6.05 0.070 0.354 5.40 0233 | 4.00 7.0 195 | MoO; 1.52(g)
i V205 1.40 (g)
B A AT ()
14.20 0.023 0.748 34.40 0.002 0.10 65 215 | MoO;  1.07(2)
Vzos 2.05 (g)
B A 237
3.80 0.104 0.192 1,50 0.042 0.46 8.0 200 | MoO; 1.07(g)
l V0, 1.02(g)

(55)




56 N I
-~ &
| (z/hr) (he) | (evH) (e.cl) {e.c./hr) °C) (¢/hr) (hrfe.c.)!

20 | 211 1| MoOsiViOs 4y 5 — 400 84 5880 3.40
21 7.9 1| MoOn¥0s 445 — 470 30 2100 3.22
22 3.3 1| MoOu¥ 05 159 — 370 30 1880 7.72
23 2.4 1| MoO:¥0s 45 — 370 25 2030 8.5
47 11.8 1 MoOa¥0 510 — 375 40 1290 2.76
48 7.9 1| MoOuV0s 4y — 410 30 2100 3.22
49 7.9 1| Mo0aiViOs 4y 9 — 470 30 2100 3.22
50 7.9 1| MoO:v0s 449 — 550 30 2100 3.22
51 11.8 1 MOO;;XZOS 310 — 400 40 1290 2.76
52 11.0 1| Mo0ai¥a0s g0 — 450 30 969 2.32
53 1.8 1| MoOui¥eOs 155 | 200 400 20 1620 9.8
54 1.8 1 MoOu¥:Os g9 1 200 370 20 1620 9.48
55 5.3 1| MoOu¥Vi0s g9 | 250 400 25 2800 3.28
56 5.3 1| MoOu¥aOs y5q | 250 390 25 1620 400
57 79 | 1| MoOa¥Osyu5 | 300 400 30 2100 3.2
12 8.1 1 W — 370 25 — 2.62
13 8.1 1 M B — 420 25 — 2.62
14 99 | 1 WO - 470 25 — 2.15
27 3.2 1 AR B — 450 20 — 5.32
28 35 1 oM - 380 20 — 485
29 6.6 1 EUID L S — 300 25 — 3.22
30 45 1 B I — 530 25 — 472
37 35 1 oM — 380 28.8 — 7.00

(56)




F oV o DM 57
= No. 2.
_COH £ —COOH | _ | ~com | _ (30 534%)
o e 21 PP W oco, | CO i 5
I 20 g A B
Ha=ESE (g (&) (%) @ (%) (%) | (2)
B A 237
498 0.050 1.420 5.58 0.140 0.59 6.1 203 | MoO; 1.07(g)
V.05 1.02(g)
485 0.010 1.240 13.00 0.020 0.23 6.6 225
11.55 trace 0.240 6.00 0.150 426 6.0 24.0
13.25 trace 0.320 11.00 0.160 6.18 7.5 16.0
412 0 0.640 450 1.615 12.50 7.0 115
481 0.010 0.700 7.50 0.216 2.50 9.0 195
481 0.020 1.240 13.00 0.217 2,50 65 20.0
481 0.010 0.860 9.00 0.226 2.60 9.0 215
4.12 0.030 0.855 6.00 3.640 28.00 8.0 18.0
3.46 0.020 0.331 2.50 1.510 12,50 7.5 17.0
B A 4.75(g)
14.15 0.010 0.817 37.50 0.049 2,50 6.5 200 | MoO, 1.07(g)
V0s 2.05 (g)
14.15 trace 0.739 34.00 0.039 2.00 7.0 25.5
4.64 trace 1.666 26.00 0.116 2.00 8.0 26.5
B A 237 (g)
5.65 trace 0.641 10.00 0.232 4.00 85 175 | MoO; 1.07 (2)
V.05 1.022(g)
481 trace 0.76 8.00 0.867 .00 | 10.0 18.4
3.95 0.158 0.298 3.30 0.319 3.80 8.0 20.0
|
3.95 2.319 0.272 2.76 0.537 417 8.5 21.0
321 1.718 0 0 0.192 177 7.0 195
7.95 0.010 0.23 5.95 0.04 1.21 7.1 27.9
7.26 0.010 0.17 4.02 0.02 0.53 6.0 24.5
4.85 0.020 0.20 2.50 0.03 0.41 5.4 18.1
7.10 trace 0.03 0.56 0.01 0.21 5.4 21.6
10.80 trace 0.217 5.00 0.040 1.20 85 19.0

D




58 N BB
- %
ke | —COOH %
F YU e o fl 1ot 1 /K(K?é%%) ; 5 i g R S T V7
wias |FM mm omm | mbag | DSRE g g g  EHEER | RO S
: c.c./ ﬁtf%gifﬁéﬁé
(g/tr) | (br) | (208 (ee) {cenr) | Q) (¢/hr) (hr)c.c) | AR
38 8.1 1 O I — 420 68.5 — 7.00
39 8.0 1 moomh B — 460 67.8 — 7.00
40 3.5 1 &AL — 340 21.2 — 5.00
11 64 | 1 | G0VOk q50 1 15 400 30 1875 3.98
. t=1
34 5.2 1| (‘;053;‘5 455 — 340 25 550 482
35 6.1 1 | Cd (‘g%)g% 455 — 500 30 660 418
36 4.1 1 | ¢ @992 37.8 - 410 30 795 6.21
5g
60 6.4 p | ©d %%325 16.0 115 340 30 1875 3.98
i =
61 6.4 1 Cd (‘;%3;; 16.0 115 500 30 1875 3.98
62 4.1 1 Gd (‘g%a)gz 37.8 — 340 30 795 6.21
63 4.1 1 Cd “gsgz%f 37.8 — 500 30 795 6.21
64 5.2 1 | @ (‘205325 455 — 440 25 550 4.82
65 11.0 1 | CalVOde 4o, — 320 35 2370 2.61
72¢g
66 11.0 1| @ (‘;%3;’5 15.4 — 520 35 2370 2.51
67 5.0 1 | CalVOdz 4, — 320 25 1625 5.50
50g
68 5.0 1 | Ca (‘;3825 13.7 — 320 7.4 2000 7.00
69 5.0 1 | Ca (YSOOSg 137 — 400 27.4 2000 7.00
70 5.0 1 | Ca (‘200325, 13.7 — 490 27.4 2000 7.90
19 11.0 1 Ca(ViOl 45,4 — 400 35 2370 2.61
72g
31 5.0 1 Ca(xg%a)z 15.4 — 300 25 1625 4.25
6g
32 42 1 | Ca (‘g%s)z 15.4 — 400 30 1950 6.08
£g
33 4.4 1 CalVOsl 45, — 510 | 30 1950 5.80
6.4¢g |
18 5.9 1 Cu(\;(?;g 15.4 - 430 35 2370 5.05

(585




FF Vv OB

= No. 3
RSt | RS | —coon | PO | —com | G0
= (o ‘/Fﬁ) BORER) o B R) co, | Co P

HAESE (g (g) (26) (2 2 | ) | (%)
10.80 trace | 0.568 5.80 0.143 1.60 90 | 165
10.80 trace | 0.446 4,60 0.114 1.30 35 100
772 trace | 0.020 0.60 0.057 0.5 | 100 | 142
6.00 01089 | 2.170 28.00 1343 19.70 85 | 230
6.13 0.010 0.24 3.82 0.050 0.88 80 | 182
6.27 trace | 0.36 4.90 0.020 030 | 103 | 156
9.30 trace | 0.41 8.28 0.220 491 74 | 182
5.64 trace | 0.526 12.00 0.562 2.00 80 | 195
5.64 0.010 0.930 12.00 1.120 16.00 77 . 200
8.80 0.510 0.298 5.00 0.090 2.00 70 | 175
8.80 trace | 0.347 7.00 0.090 2.00 70 | 180
6.80 trace | 0.378 6.00 0.119 2.10 75 | 145
3.69 0010 | trace — 1.330 11.00 2.9 5.0
3.69 trace trace - 1.800 15.00 12,5 15.2
7.80 trace | 0.394 6.50 0.209 380 | 100 | 185
9.90 trace = 0.30 5.0 0.109 2.0 105 | 19.0
[ 990 trace 053 8.8 0.385 7.0 70 | 175
9.90 trace : 0.39 65 0.219 40 100 150
4.05 05012 | 0.055 0.41 2.804 2320 | 300 2.5
6.37 trace | 0.290 4.80 0.150 276 | 103 | 186
9.10 trace |  0.540 10,70 0.260 5.41 85 | 162
8.70 trace | 0.399 7.32 0.240 5.02 74 | 186
7.18 0.1670 | 0.061 0.87 0.010 0.15 — -




