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(57) Abstract: The present invention relates to a catalytic reaction, in particular, to a catalytic oxidation device and method. The
catalytic oxidation device comprises a storage unit, a premixing unit, a microchannel reaction unit, a gas-liquid separation unit, a
solid-liquid separation unit and a product purification unit which are sequentially communicated. The product purification unit is further
connected to the premixing unit by means of a circulation pipeline. According to the present invention, oxygen is used for oxidation,
and a gas-liquid phase undergoes a catalytic reaction in the microchannel reaction unit, so that alkane is fully mixed with oxygen to
obtain an oxidation product by catalysis, nitric acid is not required as an oxidant, the production cost is greatly reduced, and the problem
of environmental pollution is effectively avoided. The reaction efficiency is greatly improved by utilizing the high-efficiency mass
transfer characteristic of a microchannel reactor. After the product is separated, the reaction residual liquid and the catalyst dispersion
are co-circulated, so that the raw materials and the catalyst, etc. are fully utilized.
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5 130 10 2 15 12.61 83.69
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7 130 10 4 15 26.67 88.14
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9 130 10 9 15 48.85 93.58
10 150 10 3 15 30.17 89.32
11 160 10 3 15 4291 87.24
12 130 21 3 15 20.64 94.66
13 140 21 3 15 37.49 97.35
14 150 21 3 15 48.72 99.85
15 160 21 3 15 51.77 91.60
16 200 21 3 15 73.73 83.62
17 250 21 3 15 91.22 78.50
18 280 21 3 15 96.40 70.03
19 150 21 2 15 41.38 98.31
20 150 21 4 15 64.61 9227
21 150 21 3 5 29.81 99.79
22 150 21 3 30 83.90 93.15
23 150 21 3 60 91.20 90.19
24 150 21 3 120 98.33 84.15
25 150 100 3 15 83.72 95.72
26 150 100 1 15 38.62 87.46
27 150 100 15 89.37 94.70
28 150 100 3 25 96.22 84.32
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PREL 10g B i+ UGG T SL IE Y, A 280 10min 5% M. IECEEEA
3mL/min PR FHIL BT PURA, HREF S TR 7 H0/ L 9mL/min FJE 2
ik BRI TRAS, AL TR P 5 R N AR BT TR, H R AR
N 250mL/min, SSARRMNIEN 1.5MPa, Jaik A 140°C FAE IR MO IE S B 2% 53t
AR, 12 BRI R) A 30mine SO 5 HEAT /IR AT &, /SMARE o 32 MG
WA, SBGHT . WAL ZEE. T RIRA R amA ™ m 2,5
C W, B AR B TR R B TR . 26 a4 2,5-C W2l fE A
96.2%, I ChE RN 37.2%.

LB 55

PREL 10g Ak & F s HEAGR T SL I B, S 280 10min & . 1E Ok b
2mL/min FEFBHIE B TETURL, k7 S A PTER 2 0K Bl 6mL/min Y 2
ik BRI TRAS, S AAE A TR P 5 R N AR BT TR, 2 AR
4 500mL/min, SR ZRNEN 1.5MPa, J5iE A 140°C FOH R IE B 2% i3k
TSRS, 2 BRI TR 45mine OB G AT/ 8, AMRE s 2 BN 3T
AR, GMBGHES . IR IEZRE. T RIEE B G ek i 2,5-
C W, B AR B TR R B TR . 26 a4 2,5-C W2l fE A
94.9%, I ChERREFELEN 25.6%.
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PREL 10g B i ¥ AR T SL AE T, HEAE 4L 10min f5 % H, FREL 50g
LRIET SL TAE T, B BL 10min 5 4% A . W5 A PT B A SmL/min
TR R L B PR 28, 2R P &1 AU P E 20 BOA LA 15mL/min f R 28
ik BRI TRAS, AL TR P 5 R N AR BT TR, H R AR
N 300mL/min, JNAEZRNEN 1.5MPa, JEiEA 150°C F1H IR FH0m I S v 283k
ATEACEAL SN, 12 BRI A] A 20mine SO 5 HEAT /I AT B, /SR E o 32 MG
WHERS, SABEHET. IR, O, TR, fgaRanadmntkt
W= il 1- G WIE B, s BE A VAT 16 28 TR 2 B AT 1B 3 . el T 1-4: M1

-9-



WO 2023/015706 PCT/CN2021/122793

FeBEAli [ Ny 98.4%, @Mt PRI EE N 62.5%.

SRl 57

PREL 10g B &+ mfii A1) - SL BT, B8 2 #0 10min 54 H, FREL 50g
LWIKET SL B, S 280 10min 5% . AWK T ER R L SmL/min
P Fe ik B O PR Y, PR R MR B S B PIER 23 B0 B 15mL/min f)E 2
A ST, AR TR S 5 S SR R AT TR, #2828 AR
N 500mL/min, SNARZRWIEAN 1.5MPa, Sk N 150°C Ao IR A0 18 w25 3k
IR SN, Z BRI AN 20min. SN JERE TS &, SR R ENTT
AER, SAFEHET .. WA . g, TR, mERER A0
P i - W lE, SO AR RIS 2 TR A B TR A . &t o 1-&RikT
BEALE N 98.9%, wHIbEERIEFEALEN 30.6%.

SEHEf 58

PREX 10g Ak & F R T SL S ER Y, B A 438 10min J5#5 . R EL
3mL/min FERZRE B R PURES, BrRET A PIER 7 H0K L 9mL/min 3#E 2
A TSRS, AR TR S 5 S S AR R AT TR, 8 ) S AR
N 250mL/min, MARZRWIEAN 1.5MPa, Sk N 150°C A IR f0E 18 w25 3k
ITHEAL RN, 5 BB (AN 40mine SN JERE TS &, SR 3 2K
WEERSA, @OBEHEE. KNGS TIRE R IR, 2R REER
R HRBRETIRZARM. T RIS B0 R AR = o RS, O
RIHIE B TR B AATIE . S PiR HIRAE N 97.1%, KA N
98.5%, WIRHFEFEILEN 22.7%.

SEHEB 59

PRI 10g Ak & R T 5L SEA Y, A 48 10min J5# . 4282
3mL/min FE 2R B ORPURES, BrRET 50 PIER 7 H0K L 9mL/min 3 2
A TSRS, AR TR S 5 S S AR R AT TR, 8 ) S AR
N 250mL/min, MARZRWIEAN 1.5MPa, Sk N 150°C A IR f0E 18 w25 3k
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ITHEAL AL SN, A5 B IS [R) D 40mine SN Jm EAT O &, AU R 7 20K
R, S 5HRE . RBSRAR A W TRZRE, R 199-203°Crayy, T4k
JrAF BT CURPIR AR dh o8 LB, O BLAR CE B R BT 63, . 20l
TR CTALRE N 97.4%, WIORPREFELER Ty 25.3%.

FIRSER] 1-28. 37-59 T AR O ACIR A SR 22 2 X UV 8 HETF
Wt EEH115

AR, EIRSHE B A JyiE R I TR A, R AR S T U R
D I TN PE AR S 2 VNP (o P ol by U= 0B 2 i M b T D
AFE AN EAR ) . X BRI WX A B9 S 77 20T PLoT 28 . 1y il st
51 HH R S i 5 LA AR A B AR A AT AT A O W B3 ) DR G VE B v
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Woks. WIR. 4. SRS
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17 Pk
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o 5
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