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Fig. 1 Diagram of the typical mixing reactor
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25 A BUOE T, LAAE S0 G B T 1 1) 1F 5544 1L
MK AR RRE B, T i 1F S 4 LR 2 2 5
1E 100144,
2.2.2 B EINEILES R FZ A F R

SN A ) ek R B R 5 B Ao o A A T
BANESH, A SCWFFE T 3 BE X s g o 2 1) 5%
Ml , 3BT )30 Y8 7 3 B B3 T gl B SR A R
IR 28 AR EE IX ] Y, B 70 ~120 °C, AR 34351 %
GEIForHT T N B N AR T R IE A L
RT3 =5 T, A5 RN E 3 B,

M 3 (a) W UL, 72l 2k F v, D90 B Ak e Bl
Uk FE T T v, FE I il B AR VB R AR A X
WAL ZE R A R W B 7 = T 95 C B, Bk
W O 4 T A AR A RIS A B S T

FH & 3 (b) AT UL, 7638 BP9 M e 3 5 ) YL B 91
FEL PN, TF S A) L Bl 3l B2 A8 A T 7 2 B 284k L BN 78
120 °C LA |, 1E 544 bb B ARG BT 85 n  (EL 2 b U 2
FHIRELY S TN d VA

B3 (c) i, BEE R EE T, NS T
P (1) 7 3 [ BRI SO = s 3 R B T e R AT
T 07 S 23 AR 1 I, AL 2 X AR Js vy Ak 2R 1Y) 3

hitp://www.journal.buct.edu.cn



2013 4F

<22 JEEE TR 2R (A SRBEEIR)

90

SOF ."_._——.—I—I—I—l-
70
S
®
£ 60|
4

504

40 ' 1 ' 1 L 1 L L L

70 80 90 100 110 120
SRR EC
(a) PRARFE I
10.8

10.61
2
!ﬁ
m#]OAf
i
10.2+ —”.///‘///

10.0 1 1 1 1
70 80 90 100 110 120
SRR
{b) IERAG L
100
——a
J \\\
\QQ
3 .
¥ 98 \.\-——u
ﬁ
-
97r
96 1 I I I
70 80 90 100 110 120
SR/ C
() THE= 2

K3 R N M AR IR S LU T ™ R A R
Fig.3 Effects of temperature on the conversion of propylene,
1/i ratio and bytyraldehyde yield

PR A AT AN RSN, PRIk R ST I 7 AR A e
B PR BRI EE R AT

25 LTIk 85 ~ 97 C ol S W AT A I B X
[E1RTEYE- 251 M= /N 7 =) e < RO 1 e
PREFTGE . 7ERGIR B2 X ] N B AY IR R, A A T &
BT R AR B, AR AR R 0 A AT
SEPRA P EIESR
2.2.3 BB E AT

P B A AT TR0 45 SR LR 5 A 7 (B A A
XPERZEXS LR 2,

N 2 Bl T LA Y AU A5 2R 5 SR A 7 5L
AT e RERE RAF, S5 4 53 FE B2 A 7 5 AR Y AH X
WREIART 5% , XA RETE TR FJ2 Rir

(Y, Bk 1 AU T3 rp B e TR 1k e 7
ik AT AN Bl ) 5 05 RE AT RERS B s 41 3k At
RS BRAE PROL , A RS R B BE SAth_L- 3 S7 1Y
KA RN B B e , WPREF- i 1 RE P15 0 B
HEA B,

K2 ORBE AL PR A AR LA

Table 2 Comparison of calculated data with actual production

(LEDEE AAXT R 22/ %

T H A A H-R HR
£ AT I Ik g g

TR 90 °C 90 °C 0 0

JE7) 2.01 MPa  2.01 MPa 0 0
SR R 95.2 kmol/h 46.40 kmol/h  -7.83 1.35
RAR Ak 856 kmol/h  901.5 kmol/h  1.58 -0.80
AL 77. 86% 95.95% -1.88  0.96
IE T EE R 68.48% 77.34% 2,02 -0.92
5T HEWOR 10. 02% 12. 89% -1.86  3.92
IE TR 60.20% 67.80% -0.50 -1.60
S TEEEEIR ML 8.90% 11.00% 11 4.76
DI R IR 538 13.50% 3.80% 3.05  2.70
PIHE I IR 438 6. 00% 5.40% 3.45 1.89

3 it

XTI T 2 G R B BT T R G 4)
Br B8R T Aad A SN AR R BT 2 0 ik Bl ) 2
BEAY 3f ao FAAR A bR AR T B B B N A%, ST
FFF R T IREEA BSOS AR, 3 3 A A
PITHSREE 43Br , 15 20 A9 150 AR A g AR S bR
Az R A A R OC B A A AE X IR 22 R R T
5% . It HIN A KRL7E 120 min A E|F2 2,85 ~ 97
C. SR AF T 38 BN A8 4 T I B X[

SE K

[1] Hordk J, Béloblav Z, Mdaron F. Analysis of the oscilla-
tory behaviour of an industrial reactor for the oxonation of
propene. Evaluation of flow models based on the response
to a pulse signal[ J]. Collection of Czechoslovak Chemi-
cal Communications, 1987, 52(6) : 1454-1460.

(2] Z=ikMI, SR, FMITSC, 5. B REAE AL R 46 IR
B T B BRI S ()], AL T2, 1984
(2): 171-181.
LiDG,MaYY, Sun Y W, et al. Mathematical model-

ing for hydroformylation of propene to butanol with com-

hitp://www.journal.buct.edu.cn



5 4 39

WP AT« B BT R S 1o aod AR AL <23

(3]

(4]

(5]

(6]

(7]

(8]

plex CO-P catalyst[ J]. Journal of Chemical Industry and
Engineering ( China), 1984 (2). 171 -181. (in Chi-
nese )

FEE, skilb e, WHRETT, 4. R R A s A
T BLA AL T . 5 TR, 1994, 22(1) : 28—
33.

Cui B, Zhang H Q, Chang Y Q, et al. Jet loop reactor
for high pressure oxo synthesis mathematical simulation
[J]. Chemical Engineering ( China), 1994, 22(1): 28—
33. (in Chinese)

Vleeschhouwer P H M. Analysis of limit cycles in an in-
dustrial oxo reactor[ J]. Chemical Engineering Science,
1992, 479(9/10/11) . 2547-2552.

Wiz, PR, EMN, % TR AT EY T3
[M]. dest: e Tl kL, 1995 216-217.
Zhang X Z, Tao Z H, Wang S H, et al. Propylene and
derivative technology [ M ].
Press, 1995; 216-217. (in Chinese)

FHE, F@Ak, XDEZ, & ORESmIM]. et
e Tl th ik, 1987 255-262.

Wang J H, Wang Y L, Liu G H, et al. Oxo synthesis
[M]. Beijing: Chemical Industry Press, 1987 255 -
262. (in Chinese)

Soave G. Equilibrium constants from a modified Redlich-

Beijing: Chemical Industry

Kwong equation of state[ J]. Chemical Engineering Sci-
ence, 1972, 27, 1197-1203.
AR, 2D, SRR R RS T AR N Tk SR

(9]

[10]

[11]

[12]

WA, (1) bRy SRR BERI[ ], AR
AihA B, 1983(2) : 164-178.

Zhu JH, Li' Y C, Guo T M. Application of equation of
state in vapor-liquid equilibrium calculation of non-ideal
solutions[ J ]. Journal of China University of Petroleum,
1983(2) : 164-178. (in Chinese)

Guglielmo G, Giorgio M, Maurizio T, et al. Propene
hydroformylation with tris ( triphenylphosphine) carbonyl-
rhodium hydride. 1.
[J]. Chimica e I'Industria, 1980, 62(5) : 389-394.
SRR AR R A AR 7 T B B AL [ D .
demt. dEatfb TR, 2005 70.

Zhang F S. The all-process simulation of low pressure oxo

Chemistry of the catalytic system

device to 2-Ethyl hexanol production[ D]. Beijing: Bei-
jing University of Chemical Technology, 2005 70. (in
Chinese )

TRATE. BRILE T N T2 RIRHU ST D],
K RAKAE, 2008 11-12.

Zhang B L. Simulation and study on oxo synthesis of bu-
tyraldehyde and propanal[ D]. Tianjin: Tianjin Universi-
ty, 2008 11-12. (in Chinese)

EARLr, SR, HEE. KT ARG LRSS LK
[M]. dest: A2 Tl A, 2009 96-102.

Wang J H, Feng S B, Du Z Z. Chemical systems engi-
neering theory and practice[ M ]. Beijing: Chemical In-
dustry Press, 2009; 96-102. (in Chinese)

Simulation of the butyraldehyde oxo-synthesis process

in a synthesis reactor

CHEN ShuCheng WANG JianHong WANG JingDe

WU HuiXiong

(College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; Dynamic simulations of the mixing kettle reactor in butyraldehyde synthesis have been carried out. Ac-

cording to the equilibria of mass and energy under realistic thermodynamic and kinetic conditions, a dynamic model

of the mechanism of butyraldehyde synthesis in the mixing kettle reactor was obtained. A suitable mathematical

treatment was chosen based on the form and characteristics of the model and a dynamic simulation program module

was developed. Running of the module gave results that are consistent with the production of butyraldehyde in prac-

tice.

Key words: oxo-synthesis; butyraldehyde; reactor; simulation
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