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Skeletal Isomerization of 1-Hexene over SAPO,CoAPO, MgAPO
and CoSAPO Molecular Sieves

Han Xuelian, Yu Hongwei, Huo Quan, Yu Chunmei, Li Shujie
(Chemical Research Institute of Daqing Petrochmical Company, Daqging 163714)

Abstract Skeletal isomerization of 1-hexene was carried out over SAPO, CoAPO, MgAPO and
CoSAPO which have AEL type structure. Apart form the MgaPO, the other three molecular sievcs SAPO,
CoAPO and CoSAPO shows better activity and give high conversion. Among them CoAPQ’s selectivity is
the highest. In the isomerization of 1-hexene on CoAPO-11, with the decrease of temperature and the
increase of liquid hourly space velocity, the conversion of 1-hexene is decreased too, the selectivity is the
highest at 300°C.
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J5OkL: IR (85(Wt)%, AR); SABEHI(AR): IERIZ(AR): A FUh: BRYERERIR(SIO,,
30(wt)%); MgCI,(AR); Co(NO,), + 6H,0(AR). Hi LA 2% JiFJ§ 43713 %] T SAPO-11. MgAPO-
11. CoAPO-11 1 CoSAPO-11 43 i

AR R LEBIRREUR ), e — @ PR BEIR . S B AN 2% U N a1 Tk
VA, 2h JE ARG —IE NI, IREHAER pH RS @ErKyaHE N, THES 200°C, &
1k 24h JEEUH, VIR E VAT pH=7.0, 100°C F T4 24h, 550°C FA5kE 24h, B33 AT
(41931 IR i o
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WIARI 2 R H A Rigaku 23 725 77 1 D/max-HIA B X SR ATHHMY, Cuk Sit4k, & 1 40kV,
B 40mA, FRETEEIY 26=5~40°, LR, LR NISLAAE ASAP2010 £ 1j fig Wi BH A%
(Micromeritics Instrument Corporation, U.S.A) Ll 5 o BRI 50 SR FH bk e W B 21 Al iy 7 5 [
5 48w ASAP2010 W B e A 33847
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RN PEN TR N B EIEAT : 7E A% Smm B V22N 40~60 H (14310 0.459,
N,(20mL/min) R4 N L P Tl 21 500°C WA 2h, Bl 25T 77 i Nl RE 5 128 )50k} =) FH HP-4890D
AACOAAAE L 3BT, (3Kl PONA F:(g0.2mm,50m), FID Ailles, &/ <. EE 1-2
+5(94.5(Wt)%) T 1) = BE ALY Ay 2- T (3.6(wt)%) F 3- 47 (1.9(wi)%) .
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2.1
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Tab.1 Physical and chemical properties of four zeolites
Vi TEFLEdm LR omL - gt bR AM2 - gt BigE/mmolly L &/mmollg 7 Tk

SAPO-11 0.45 0.122 200.3 0.08 0.04 AEL
CoAPO-11 0.60 0.134 190.6 0.03 0.07 AEL
CoSAPO-11 0.51 0.149 204.2 0.11 0.07 AEL

MgAPO-11 0.62 0.136 178.8 0.03 0.01 AEL
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Tab.2 Resultsof 1-hexene skeletal isomerizations over four zeolites
43T A% EFEIEI% 7EH %

SAPO-11 89.52 88.15 78.91

CoAPO-11 90.70 96.21 87.26

CoSAPO-11 89.38 74.72 66.89

MgAPO-11 77.81 73.57 57.24

T=300°C, LHSV=2.4h?, p=0.1MPa
3 1-
Tab.3 Product composition of 1-hexene skeletal isomerization reaction
ryTRyTEE
e _ _ P A 1% ] _
O AR 2- Ui 3 U ]

SAPO-11 78.91 4.82 6.05 0.32
CoAPO-11 82.46 1.03 7.61 0.12
CoSAPO-11 66.89 17.68 5.81 111
MgAPO-11 54.10 0.81 22.92 1.20

2.3
4 VP> FR S O B A R A, o] DUR AT TR AL T AL, PR

Z e 3-HIE-2- ) (O, &), Hovkoe 2,3- -1 T, X RR T 7E SAPO-11 Fll CoAPO-11

2y by RO RIS S ) T5%, {E CoSAPO-11 Fll MgAPO-11 24 & R R My & i 1) 67%.
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Tab.4 Composition of isohexene
S CUIRS PO 4/ (wit) %
Pamiii 4-HIJE-1- 2-2.3-1- 4-HE-2- 2-H%E-1- 3-HSE-2- 23 “HIE 3-FISE-1- 23 —HIE
s IR s ' Pk - T W ' -2- T h

SAPO-11 1.81 2.76 1.59 257 39.63 35.28 6.45 9.91
CoAPO-11 1.42 2.18 1.90 3.14 45,51 29.18 9.25 7.42
CoSAPO-11 232 2.48 3.17 2.84 37.24 30.65 7.85 12.45
MgAPO-11 3.58 2.76 2.28 5.05 36.52 29.79 8.04 11.68

2.4 CoAPO-11

AR EE XS CoOAPO-11 #& 1 (15 ma WL T 1, mI %1 300°C R 1- O it Ab 2 FEALRFF T4,
300°C Ak AW N . I 2 WAN, BEAG R B BRAIG, AR s RS 38 N J5 B AIK, 7E 300
CHATER R NH. MBI 3TTLUE W, W, 2H4 2401, 8 300°C I 5 CUa 0% 55 e
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Fig.l Effectsof temperatureon conversion at different LHSV Fig2 Effectsof temperatureon selectivity at different LHSV
100
90
80 \x—x 2.4p*
X
=
260 280 300 320 345 400
T/I'C
3 1-
Fig.3 Effectsof temperatureon yield of isohexene at different LHSV
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Fig.4 Reaction net of 1-hexene skeletal isomerization
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Tab.5 Composition of 1-hexene skeletal isomerzation at different LHSV

PR 5 OHi IR 2-Clfs, 3-0% RETHY)
24 78.91 1.03 7.61 0.12
48 66.23 152 1751 0.11
9.6 60.25 0.68 24.8 0.08

CoAPO. SAPO Al CoSAPO-11 = Fi 2% i 7~ At ME B AR IR 28 70 10 HAT R AF B e B e
FfLrERE, TEIEHREPE | CoAPO-11 fgi. HE T, 1-CEL CoAPO-11 i AhFRIEAT & 48 5 dd
PRI, A 256 i 5 Uk P R ARG R 22 TR (10 18 0 T A1 o 32 36 e I 2 ) 4 o v B S8 ARG, 7
Y WA P 2, AR D, A5 300°C IR FEEA — B K AE .
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