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(57) Abstract: The present invention relates to a method for preparing styrene with high selectivity from methylbenzene and synthesis
gas, comprising: leading raw gas containing methylbenzene and synthesis gas into a reactor, enabling the raw gas to be in contact with
a dual-function catalyst that is subjected to hydrogen reduction, and performing a side-chain alkylation reaction to prepare styrene.
The dual-function catalyst comprises alkaline molecular sieves and a metallic oxide. According to the method, the synthesis gas is
used for replacing methanol to conduct the side-chain alkylation reaction of methylbenzene, so that the cost of raw materials can
be reduced, a dehydrogenation step in a conventional styrene preparation process is omitted, the energy consumption is reduced, a
hydrogen transfer reaction of styrene and methanol in the side-chain alkylation reaction of methylbenzene and methanol is avoided,
and the styrene/ethylbenzene ratio of products is increased. The method has the characteristics of high methylbenzene conversion rate
and high selectivity of styrene in the products.
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T IR B 43 7 0 P AR EE K LU Si/AL=1~4: 1,

e, Frid4| S ey &G Em Ay, SrEay . mmsEy
M4)m M ALY,

Hrp, iddm M & H Tiv Zr. V, Cu. Ag. Nb. Mo. Mn. W, Ta
H R E s —Fh

Pidth, P b S A B L) . BT EAY) . BB A A
G JE M A A G T id SR A b &S 8 Ju R I BE IR LA -

Zn: Cr: Al: M: =10~40: 20~70: 10~50: 1~5.
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z-1* 031 0.11 S S
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Z-4* 022 0.14 S S
CAT-1* 2.11 6.49 74.65 18.78
CAT-2* 593 16.92 78.14 14.42
CAT-3* 8.22 22.13 81.52 933
CAT-4* 3.97 96 8731 5.14
CAT-5* 12.39 327 79 44 8.23
CAT-6" 17.21 53.59 6522 2131
CAT-7* 4.92 12.98 8421 8.94
CAT-8* 8.92 22.16 7891 10.69
CAT-9* 11.98 29.71 8435 9.59
CAT-10 16.25 30.59 82.69 8.98
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6:1 2.93 22.67 86.98 5.94
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N 02~6hT, IIJE SN 0.1 MPa ~30MPa; Uik, JridsE el ) v
R SO JE A 350~500°C s [ 8 128 0.5~10Mpa.

2. MRHEBCRIEER 1 Ak ik, HAHERE T, 20850 D%,

a) [l AWy B AL SN % TPl N E, 300~550°C RALJiE 0.5 h
~10h, 7528048 LS008 T D Be AR 55

b2 IR a)if R A5 W, [ SO H Ol N SRR, 78 O8I JE 350~500°C
HH 2R B 5 B 453 WHSV N 1~6h7'. SN K /)N 0.5~10Mpa 1E R, Rk
RGBT Ak, 2 R e S A S N ] 44 K

3. MRHEBCRIZER 1 IR M5, HARHIEE T, Frid s D sefE A,
Bk P 210 S A Jm A T TR 0.1~10:1

4. WARBCRIZER 1 ik o7k, HARELE T, B it o> 79iE H L
By, BAFif. 20tianrvi. X Maori. Y 2o i s
b—Fh.

5+ MREEBURIEE R 1 FriR 777, HARRELE T, Fridms etk o 10 v g it
HH 2R AL A it 0 2 OSOPE (R B 7 05

TR FH 2R A e E L &% ] Naw K. Rb. Cs. Ti. B, N, P. Ce. La.
W. Zn. Ag. Cs. Mg. Ca. Sr. Ba. Cu. Co Hj&/b—Ff,

6+ MHEBUCRIESR 1 Bk Wik, HRHIEAE T, BTl mst: 23 507 o e
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RN Si/AI=1~10:15 AR, BB oaci 4 10 A (e 55 BE OR Le N
Si/Al=1~5:1.

7+ ARPEBRNER 1 iR, HAREE T, k&85 & 68
. B EAY . BRA R RIEE M I E Y

Hrp, iddm M & H Tiv Zr. V, Cu. Ag. Nb. Mo. Mn. W, Ta
[ b —Fi,

8+ MRAEBURIELR 7 Frid 51k, HAMELE T, ik &8 S e
A, BRIEY . ARIEA RIS R M IR EIR AL, ik 4R AL
Yyrh %@ Ju R M EE K LN :

Zn: Cr: Al: M: =10~40: 20~70: 10~50: 1~5.

O, MRHEBURELR 3-8 T — TR ik, HAHEE T, Frid s e
P e DL 20 3R ) 2% 15 2

(D SR B A s AR 5k, S et e m e
B VIR 73 -0 34 T s

TR FH 2R A e E L &% ] Naw K. Rb. Cs. Ti. B, N, P. Ce. La.
W. Zn. Ag. Cs. Mg. Ca. Sr. Ba. Cu. Co W& /b—Fh;

(ID RHILYTE T kH #44 EJmE e 50~90°CHFEM T, 1mEH
Zn Ji#~ Cro&. Al JGHEM M UGRER P MAVIER, 4R pH H
4 7-8 i, T 60~80°C F&AL A/ 3h, FifFMEAAZL T4, 450°C~600°C Kk
1~6h, HI15FTid 4 s A

(D KB 8E (1D oM BBy i AE I D #1455 201 4
JEE Y R IA 3 B SR A R, % 1 B e A

Ji (D BlPE 7R a3 A o i i J5 , WU & 3525

T (20 B 210 A0 4 R A 2 A I R B L ER IS, 280K
G5, TR AL

T (3D B ey i A R AR A I, ST I R P BILER B i
FEEAT AR ) B2

10, MRBEBCFIESR 1 Frid ik, HAREAE T, Frid s dy ik F e
RIS H% AR N 2% B 80 R 7 2% HH 1 42 —Fi
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