3 2
2011 6

3(2): 113-121
JOURNAL OF ENGINEERING STUDIES Jun., 2011
DOI: 10.3724/SP.J.1224.2011.00113

o Jet S AR SR BRI 5 i P
%

¥, A%, Hm— 1 xes’

, 100190; 2. R 100049;
3.

, 010051)

W E: ATBMLR R B ATA FEEBASHREEZNR LI —, KRXEETHEATBMLRE
RIS, BT RAH AR SERAIA T LG4 B BEATHIL, *THBE AT BRI AR 6) %
FREELHATT oM, FATT LA R RIS T AL R L S A8 b eg o KA H, R T Z I LML R
MRETTRE.

KEEIWE: IR, SARA; ATBUMLR L, &MF); 44

FESES: 0643.36 SCRRFRIRED: A XERES: 1674-4969(2011)02-0113-09

1 51 § 2 S EE R LT
(Co Hy) 2.1
20 50
COz(CO)g
©. Coy(CO)s
(ORoelen) 1938 HCO(CO)4
HCo(CO),4 Co CcO
HCo(CO),4
(20MPa ~30MPa)
700 t [2]
100 !
( )
Wi HE 2011-04-05; fEEIHHE 2011-04-09
E&mAE: (21006106)
EEE N (1985-),
(1982-), E-mail: yydiao@home.ipe.ac.cn
(1979-),
(1966-),

Email: liugs@imut.edu.cn



114 S— ,3(2): 113-121 (2011)

H.
(H.Slaugh) R.D. (R. D. Mulli- 20 60 H. R.D.
neaux) CcO (Emeryville)
co NR; PR; P(OR); AsR;
SbR; HCo(CO),4 CcO H, CO RhCI1(PPh;);
1-
PR; CO 1-
d T HR(CO)(PPh3);
HCo(CO),4
Co-CO
ele) (6]
CcoO
180 6
HCo(CO), 1/5~1/6! 10% 20 70 HRh(CO)(PPh;)s
(Union Carbide Corporation, UCCQ)
3500
[4] s
2.2 1984 (Phone-Poulenec)
(Ruhrchemie)
[HRh(CO)(TPPTS);][TPPTS=
20 50 P(m-CcH4S0;Na);]

102 104 7] /



115

1100g/L ! TPPTS

TPPMS[Ph,P(m-CsH,SO;Na)]!""!
(80g/L,20°C)

2.4
HRh(CO)(TPPTS);
TPPTS-Rh(acac)(CO), RhCI(CO)(TPPTS); PPhs;-Rh
HRh(CO)(PPhy); (acac)(CO), (COX( )3 3
(acac)(CO),
MCM-41 Si0;
[14-19]
[8-9]
(Supported Aqueous Phase 3 SEHEIURNIZTIE
Catalysts SAPCs)
[10-12] )
( )
(
)
/
[13]: @
/ (Ruhr-Chemie)
@ ( ) (BASF)
®
(SHELL)
@ - -
(Rhone-Poulenc)
E.G
(E.G.Kuntz)
3.1
(131 1940
E.G (Farben)

(TPPTS) 20 1944



116

S— ,3(2): 113-121 (2011)

(Holton)

[Cox(CO)s]
100 ~160

[HCo(CO)4]
3%~7% : ,
[20]
|
( 3.2
(1.1=CO/H,=1.2) (
20
50
[HCo(CO)4] 5
20 MPa~30 MPa )
30 MPa (CO/H=1) 90%~100%
. ( )
27 MPa~30 MPa
140 ~180

HERSFEN

RS 2Y> mmra ryirey

[ E7)




117

97%~99%

, 4:1
1.15t¢
, (LBDU)
( ) )
’ 3.4
C2—C4 C2—C4
[21](
(Huls) (DOW)
(Grace) (OSW)
[19-20]
3.3
20 60 2
160 ~200
( 92%) (H»/CO=1 98%~99%) 95%
( ) 2-
100 ~150 15 MPa~30 MPa

[20]

85%~88%
1t 2-

20

70

HCo(CO); PR;)

1963

Hy:CO=2:1)

2.0 MPa~5.0 MPa



118 —_—

,3(2): 113-121 (2011)

B
B3]

JBE LA

B0y
51
1N
"
i ‘ 5 it
7 b v i
= 9 e e
h n i iy
m g i i
i
%
i
‘h

20 MPa~25 MPa

HCo(C0),145°C

2 FEARAH-BMECSERBRUEIZRER

10%~15%

[(n-Bu);P/Co=2]

3.0 MPa~ 4.0 MPa

3.5 UCC
UucCcC
(Davy Power-Gas)
180 (Johnson Matthey)
1/5~1/6
1976
t/a 3
WA
A
S
BT
%1:\ le— le—]
5t it
1t i s i
s Sy (330 Vs i s
P B i n
‘ TERET ‘ T T N
YISEE Y

3 UCC®#-BiENSHEHUIZRER

[22-24]

13.6



119

( 250 ppm ~400 ppm
5%~15%) 85 ~120
1.7 MPa~2.0 MPa
uccC

ppm

3.6 RCH/RP
1984
[25-26]
( )
UCC UCC

C2—

C15

50 ppm~800 ppm

10~100
0.1 MPa~30 MPa

4

BI=fREE

90

70

~150

1~100,



120

,3(2): 113-121 (2011)

Y

A
A N |
S - 4 proi T
y 1 ] a
w (
i (L Hi ~
. % iy J
( ,x’l AN éﬁi‘ / "\
\JE . . i
B g | !
(N - ’
1 __ ) T I TR
AN = ’

) - M| s
oY) = et
R

4 RCH/RPK-BHlEHEE-BEVSERBREIEZRER

&% 3k

(1]

(2]

(3]

(4]

(3]

(6]

[R]. :2009

, 2009.
Cornil B.In New Synthesis with Carbon Monoxide[M].
Berlin: Fable J, Springer, 1980.
[J1. , 2001, 29(2): 21-24.
Neibecker D, Reau R. Phespholes ligands for rhodium
systems in homogeneously-catalysed hydroformylation
reactions Part 1: stereoelectronic properties of the ligands
and hydroformylation of 1-hexene[J]. Journal of Molecu-
lar Catalysis, 1989, 53(2): 219-227.
Schiller G. Production Process of Oxocompounds: GE,
953605[P]. 1956-12-06.
Pruettand R L, Smith J A. A low-pressure system for pro-
ducing normal aldehydes by hydroformylation of aole-
fim[J]. 1969, 34(2):
327-330.

Journal of Prganic Chemistry,

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

Herrmarm W A, Kohlpainter C W. Water-soluble ligands,
metal-complexes, and catalyst-synergism of homogeneous
and heterogeneous catalysis[J]. Angewandte Chemie In-
ternational Edition, 1993, 32(11): 1524-1544.
Belier M, Comils B. Progress in hydroformylation and
carbonylation review[J]. Journal of Molecular Catalysis A:
Chemical, 1995, 104(1): 17-85.
[J1. , 1999, 24(3):
16-21.
Kuntz E G. Catalytic hydroformylation of oleflns:US,
4248802[P]. 1981-08-18.
[J1. , 2007, 26(12): 1675-1680.
, . [J1.
, 2004, 12(23): 7-9.

Kuntz E G. Homogeneous Catalysis in Water[J]. Chem
Tech. 1987, 15: 570-575.
Davis M E, Arhancet J P. Supported squeous-phase cata-
lysts[J]. Journal of Catalysis, 1990, 121(2): 327-339.
Davis M E Hanson B E. Process for the hydroformulation
of olefinically unsaturated organic reactants using a sup-
ported US, 4947003[P].
1990-08-07.

aqueous phase catalyst:
Arhancet J P, Davis M E. Supported aqueous-phase, rho-

dium hydroformylation catalysts 1. New methods of



121

[17]

[18]

[19]

[20]

(21]

preparation[J]. Journal of Catalysis, 1991, 129(1): 94-99.

5 s s

1. , 2000,
14(1): 21-25.
1. : , 2000,
39(1): 128-131.
1- 1. , 1994, 8(1):
22-28.
, , [M]. 1987:
205-268.

Weber H, Falbe J. OXO Synthesis Technology[J]. Indus-

[22]

(23]

(24]

[25]

[26]

trial & Engineering Chemistry Fundamentals, 1970, 62(4):
33-37.
Brewester E A V, Pruett R L. Cyclic Hydroformylation
Process: US, 4247486[P]. 1981-01-27.
[J1.
, 2009, 38(5): 568-574.
[J1. , 2008, 16( ): 57-60.
Cornils B, Wiebus E. Aqueous catalysts for organic reac-
tions[J]. ChemTech, 1995, 23: 33-38.
Wiebus E, Cornils B. Water-soluble catalyst improved hy-
droformylation of olefins[J]. Hydrocarbon Process, 1996,
75(3): 63—-66.

Progress in the Research on Olefin Hydroformylation

Li Jing'?, Diao Yanyan', Yan Ruiyi'?, Liu Quansheng’

(1. Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100190;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049;
3. College of Chemical Engineering, Inner Mongolia University of Technology, Hohhot 010051)

Abstract: Hydroformylation has been one of the most important chemical processes in producing aldol

chemical compound. This paper introduces the development of olefin hydroformylation and catalysts, analyzes the

application situation of hydroformylation, and points out the inevitable trend from the homogeneous catalytic sys-

tem to the heterogeneous catalytic system, while at the same time looks forward to the future.

Key words: olefin; synthesis gas; hydroformylation; cobalt catalysts; rhodium catalysts



