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1
Tablel The main physca - chemica propertiesof catdysts

Al,05- 1 Al,05- 2 Al,05- 3 2 %Al/ 90, 59%Al/ 90,
BET surface area/ m? g~ ! 215.7 166. 3 232.7 508.0 416.0
Pore volume/ cm®- g~ 1 0.719 0. 261 0. 395 0.634 0.573
Average pore diameter/ nm 13.34 6.28 6.78 4.99 5.51
NHsz- TPD method test
Peak temperature/ 160. 0 175.1 182.7 177. 4 178.6
Peak area 0.316 0.283 0.338 0.167 0. 205
1.3 2,7- , )
( ) 0.1 MPa , )
BDE) , ;
(BDE) 5
9.6 kPa 98 100 2,7 - 2.1
(MODE) ( 99 % ) 80 n (CHgoH)/ n (Pth)/
1.4 MODE n(Pd(acac) 2)/ n(BDE) =2.77/2.84x 10" %/ 1. 42 x
MODE ., 10°%1 :
1.0 MPa 3 1.5 MPa 3.5h 2
2 MODE
Table 2 Hfect of catdys promoter on yiedd of MODE
CH3ONa/ BDE nole ratio/ 10 * 0 1.40 2.73 4.25 5.62 8.35
Yidd of MODE/ % 16.2 53.3 65. 4 76.3 82.1 81.9
2 , 5.62x10*
, 3.5 h 2.2
; : (1 mol) (5.62 %10 * mol)
L H 3
3
Table 3 Dedgn of orthogond test
n(CHsOH)/ n(Pd(acac) )/ n(PhsP)/ Time/ Temperature/ Converson of Yied of
mol mnol mmol h BDE % MODE %
1.40 0.0199 0. 0398 3.5 80 75.0 66. 4
2.77 0.0313 0. 0626 3.0 88 99.7 88.8
0.96 0. 0427 0. 0854 2.5 96 90. 4 79.8
2.32 0.0142 0.0284 2.0 104 81.3 71.9
0.50 0. 0256 0. 0512 1.5 112 52.4 46.1
1.87 0. 0370 0. 0740 1.0 120 84.1 74.0
1 mol 2.77 mol Pd(acac) »
3 , 2.77 mol 4.27 x 10°° mol PhsP 8.54 x 10" ° mol CHs;ONa
100 % ,MODE 5.62 %10 * mol 1h 80
1 ) 92. 5 % y
) MODE 89. 1 %( 82. 4 %)
(80 ),
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60 , , 4 4 OTE
4h 87 % , VCHE 4 - ,3- MODE
’ 3 - - 1 17 - ’
70 , , 2L 4 , 70
4
Table 4 Hfect of reaction time on telomerization reaction
Reaction Product mass distribution/ %
time/ h Met hanol Others OTE VCHE 3- MODE MODE
0.0 76.1 0.7 1.7 0.9 3.7 16.9
0.5 a44.7 0.8 3.2 2.2 5.0 44.1
1.0 34.9 2.7 4.3 2.4 6.0 49.7
1.5 27.0 4.4 5.0 2.7 7.4 53.5
2.0 27.2 4.2 5.1 2.5 7.4 53.6
2.5 26.9 4.4 5.2 3.0 7.6 52.9
3.0 27.1 4.6 5.0 2.7 7.2 53.4
( 40 min) , :
1.5h MODE Pd/ C 3 4
, \ 100 %,
n(Pth)/ n(Pd(EBaC)Q)/ n(CH:gONa)/ n(BDE)/ 5 MODE
n(CH3;OH) = 8.54 x 10° 5/4.27 x 10" %/5.62 x Table5 MODE hydrogenation on different cataysts
10" 4/ 1/2.77, 70 | 1.5h 2.7- Catalyst Temperature/ Reaction Yied of
time/ h MOOA/ %
88 % ( ’
99 0/) 2.0 %Ni/ Diatomite 160 3 84
0 2. 0 %Ni/ Diatomite 160 5 100
2.3 2,7- 0.8 %Pd/ C 100 1 100
MODE 1/ 500 0.1 5.0 %Pd/ C 100 1 100
1.5 MPa , MODE 2.4
5 MOOA 2.4.1
5 Ni/ 260 WHSV=1h"'
1 1 b 6
, ,Ni/ 2 h
Pd/ C , 1 6 Y - Al,O3
y :A|203 -1
6
Table 6 Catdytic performance of different catdystsfor MOOA cracking
Converson of Product mass distribution/ %
Catdyst
MOOA/ % 1- Octene 2 - Octene 3- Octene 4 - Octene Others
AlO3- 1 84.8 82.0 11.3 3.2 0.1 3.4
Al,O3- 2 26.3 47.2 3.6 7.4 0.3 41.5
AlyO03- 3 27.4 34.2 1.9 5.8 0.2 57.9
2 %Al/ 90, 80.8 1.9 29.5 39.2 13.1 16. 3
59%Al/ S0, 98.3 1.8 27.9 37.6 13.1 19.6
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Al;O3 - 3 Al;03- 1 , 7 ) ,
y y y 1 -
3 VY -AlILOs , ; 300 , ,
A|203 - 3 3 3 1 -
11 -
y 1 l = 7
3 y - A|203 A|203 -1
: . AlOg-2 243
Al,Os - 3 , Alb,Oz- 1(¢2mmx (3 4) mm) ,
, 1 300 100 ml
- , Al,Os - 2 Al,O3- 3 (60 mm x 8 mm x 900 mm)
, , 2h 8
’ 8 L 1
1-
(NHz - TPD 177.4 )
178.6 ) ; ;
2.4.2
WHSV =1h't! 8
7 2 h Table 8 Hfect of WHSV on MOOA cracking
WHSV/ h- 1 Converson of Sdectivity to Sdectivity to
7 AlOs- 1 MOOA/ % octenes’ % 1 - octene/ %
Table 7 Hfect of reaction temperature on MOOA 0.7 98. 4 93.5 88.2
cracki ng over Al,03- 1 Catdyst 1.0 94. 8 94.7 89.9
Reaction Converson Sdectivity Sdectivity to 1.4 9.1 9.3 89.2
temperature/ of MOOA/ % tooctened % 1- octene/ % 2.0 87.4 93.9 88.8
240 68.6 70.1 58.2 9 9
260 84.8 80.0 67.4 , 300 ,
280 90. 6 85.2 77.3
300 93.7 91.0 86.8
1- : 280
320 95.0 88.5 85.7 1
330 1 3h
9
Table 9 Rilot plant of MOOA cracking
Resaction time/ h Temperature/ WHSV/ h™? Converson of MOOA/ % Sdectivity to octenes % Sdectivity to 1 - octene/ %
3 250 0.7 85.6 91.8 76.8
10 270 0.7 87.2 89.2 73.6
24 290 0.7 94.3 86.5 75.1
27 300 0.7 96.8 90.5 84.7
40 300 0.7 96. 8 91.3 86.3
75 300 1.0 95.3 93.0 88.0
80 300 1.0 94.8 94.8 89.9
95 300 1.0 95.7 95.0 90.7
104 310 1.0 95.3 94.7 89.6
120 320 1.0 97.1 89.2 83.5




- 204 - PETROCHEMICAL TECHNOLOGY 2003 32

2.4.4 100 %
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Producing 1 - Octene from 1,3 - Butadiene via 1 - Methoxyoctane

WANG Hua', ZHANG Jin - ling*, SUN Cheng- lin,
LIU Zhong - min®, WAN Hai - shun?, HAO Qing - xin?
(1. Naturd Gas Utilization and Applied Catdyss L aboratory , Ddian Ingtitute of Chemicd Physics,CAS,
Ddian Liaoning 116023 ,China;2. Fushun Petrochemica Corp. ,CNPC,Fushun Liaoning 113001 ,China)

[ Abstract] 1 - Octene was prepared via steps of (1) reacting 1,3 - butadiene with methanol in presence of
PhsP,Pd(acac) » and CHzONa to form 1 - methoxy - 2,7 - octadiene; (2) hydrogenating 1 - methoxy - 2,7 -
octadiene in presence of a hydrogenation catalyst to form 1 - methoxyoctane and (3) cracking of 1 - methoxy -
octane to produce 1 - octene. Yield of 1 - methoxy - 2,7 - octadiene in step (1) was about 88 % with purity
more than 99 % under the conditions of n (PhzP)/ n (Pd (acac)2)/ n (CHzONa)/ n (1,3 - butadiene)/ n
(metharol) =8.54 x 10" °/4.27 x 10" °/5.62 x 10" % 1/2.77,t =70  and time 1.5 h. The rectified 1 -
methoxy - 2,7 - octadiene was hydrogenated in step (2) in presence of 0. 8 %Pd/ C under conditionsof m (1 -
methoxy - 2,7 - octadiene)/ m(catalyst) =500,t =100 andtime 1 h. In step(3) ,a seriesof y - Al,Os and
improved SO, cataysts were investigated in the processof 1 - methoxyoctane cracking to produce 1 - octeneyY
- Al,O5 catalyst with large pore sze and pore volume possessed high catalytic activity. Sdectivity was closly
correlated with its acidity and pore dze. Yied of 1 - octene and converson of 1 - methoxyoctane ony - Al,Os
catalyst were about 83 % and 94 % 96 % respectively , under the conditionsof WHSV =1 3 h !, t=280
330 .

[ Keywords] 1,3- butadiene;l - methoxyoctane;l - octene ;crackingy - Al,O3



