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Influences of Reaction Conditions on Ethene Conversion
to Propene over SAPO-34
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Abstract Ethene conversion to propene was carried out over SAPO-34. The influences of reaction conditions on
the catalytic performance were investigated in detail. It was found that the propene selectivity increased with
space velocity. Ethene conversion decreased with reaction temperature whereas the selectivity for methane and
ethane increased. At the same level of ethene conversion the propene selectivity decreased with reaction tempera-
ture. An obvious induction period was observed in the ethene conversion over SAPO-34 and it was strongly in-
fluenced by the reaction conditions.

Key words SAPO-34 molecular sieve ethene propene coke deposition induction period

60 %
Cy~ Gy
2
34 Iwamoto 3
. MCM-41
68 %
FCC . 48% . Oikawa * SAPO-34
71.2%
73.3%.

2008-01-08.
. Tel 0411 84685510 E-mail liuzm@dicp. ac. cn.



7 SAPO-34 661
1
FCC 400 C
Cus
SAPO-34 2
1
1.1 100
r 1
A1203 72.6% 80 L
Si0, 28.1% S
§ 60
85% 2 @
Q [
E a0
"N r 3
SAPO-34. © 0l @
r )
r Q/O‘O\H
0 ¥ n n n 1 n n n 1 n n n 1 L 1 L 1
80 [
S .
200 C S eof O
2
48 h 8 )
ol 40 -
120 C SAPO-34 5 K S
550 C 5h SAPO-34 VL0
D max-RB X 70 ot ! ! ! !
Cu K, A=0.154 nm soof @ 0
30 ~ 40 kV 100 mA.  KYKY-AM- g sf
= r
RAY-1000B % w0k )
R A0
1.2 &) s
20 |
10 E 1 1 1 1 1
20 ~ 40 :
9 mm 1.0g SN
z
g 30k
50 0(: He 30 é) 20 E_ 2) 4)
min c‘f
R P E) hz_:g:g—.
He 0:...1..T|, 1 v| v.l.
PoraPLOT Q—HT FID 0 20 40 60 80 100 120
Time on stream (min)
Varian GC3800
1 400 C
2 . . . i,
Fig 1 Variation of ethene conversion and product selectivity
2.1 with time on stream TOS over SAPO-34 under dif-
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Fig 2 Variation of coke selectivity with TOS over SAPO-34 .
under different space velocities at 400 C SAPO-34
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Table 1 Influence of reaction temperature on the ethene conversion over SAPO-34
Product selectivity %
t C TOS min Conversion %
CH, C,Hg C3Hg C3Hg CyHg Cs
450 6 81.9 0.7 3.2 30.4 17.9 26.6 21.2
24 39.8 0.9 4.4 64.3 5.1 15.6 9.6
42 24.8 .1 4.8 73.0 2.7 11.7 6.8
60 17.0 1.2 5.2 75.8 1.9 10.1 5.7
500 6 70.6 1.5 4.7 39.9 13.5 23.8 16.6
24 31.8 2.3 5.7 65.5 2.9 13.7 10.0
42 14.1 3.1 6.8 69.2 1.5 11.6 7.8
60 6.7 4.0 8.2 66.1 1.2 13.3 7.3
550 6 57.6 3.0 5.9 48.1 7.9 21.4 13.7
24 13.2 6.3 8.4 55.2 1.2 17.9 10.9
42 4.2 6.7 11.2 42.3 1.0 29.2 9.6
60 2.5 6.1 12.5 36.2 0.9 35.0 9.2
Reaction conditions pure ethene feed WHSV=1.0 h™'.
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Fig 5 Propene selectivity plotted against ethene

40

50

60 70

Conversion (%)

conversion at different temperatures

1 450 C

2 500 C

3 550 °TC

80 90

Reaction conditions pure ethene feed WHSV=1.0 h™'.
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