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(a) Oxonium ylide mechanism
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(c¢) Carbene mechanism
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Fig. 1 The proposed mechanisms for the first C—C formation in MTH reaction

T AR 2 T A A6 19 TR e A SO AR AT B2 —
TR TN SO 25 R DIAR G, IF (i Z2 R LB S 1Y)
KA. AN, S8 BT HLBR AN IE B 25 1 LB 5
By KRR, S5 T BB S PR T AT e 10 i AL 77
FEEM. PR 5 AR Z AR A K ST
FHACBE AN — FH Bk S ). (ELE Bk B - BIL B B 3]
FEIER B (Of B 200 W 4R ) 5 = F kY FE
B SR LR R Bk B T i ST L C—C g,
BRI .02, IRMERCY 3220 SN o FE
FHIZ N, S B T HLEE AT LU T8 e 54 25 1 A
4885 B T H HE ( Stevens rearrangement ) J& Jif, C—C
B, A IR G AT DAL BIR BN, PRI A)
RS EE 2L, 54085 B HLBE AN R il 125 AL AN [
REEHLIA b SEALARE S O P R, SR
JEHHPANREEGIEN C—C 8. Hi, REHL
PRI R B b O PR R A A, 28 B I /K 2R iR

T [ SN RS B EETE R PO AR R
AL, RIGEEBFAMABME(R - ) AR
. NREEHLEER FR AR R A AL SR T, X Fh bl
PR REACAE T IR M5 55 5l W0 2R 0% AL ) |
i A LB LTGROk B, HER O E R
Tt H R SOV SE PR, X G R R TR0 pY 3t
WrE R, RMESS, DMz AL R AE vl BE 2 &
A TR 5 I R TG AR . 7R B B2
PLERH, S A B3 R - BRI PARTAE, ST
“EhREAETR. AT, TERMIROBE TS b, X R
NS B A YIRS R AT R,
1.3 B
Wt C—C Yyfh— ELAE K ST 2008 AR E I
B, PR TR SR DI 4G C—C BN fal e s [ B
58 Z2 1) H G R 21 5L S BRI FH R S e 22 5
I 75 43 AT 4 B . Dahl 1 Kolboe 215710 #¢



56 1

RS I

I ALERAT T 0k Ji 595

5% SAPO-34 {4k HY B il 4 ks I 1 U2 T vt
B, J5 AFRZ N “ F2 3t HLBE ( Hydrocarbon pool
mechanism) 7. XFP &) B ALEE A Ry, FEEAE
AT s A By T Ak LB B ) — L6 5 T
PEMZRHIRR (CH, )™, Ho 0<x<2, WK 2 7.
REHA, TR B E SR — R T, JRRA
ﬁﬁ@%%ﬁﬁﬁi@f*ﬂﬁﬁiﬁﬁﬁ% Ve AH LT B ROV AL,
G AL IR LA Ry ()42 S W AL

CH,
C,H,

/

-nH,0
nCH,0H == (CH,),

saturated hydrocarbons

aromatics
C4H8

P 2 Ja AL B e

Fig. 2 Schematic diagram for hydrocarbon-pool mechanism

H M Hydrocarbon Pool HLER$E H LI, Fl#E A
IR RO, X 3 A o4 J vt w (B 4 b A A0 52

Alkene cycle

H,0 \&k n CH;OH
n H,0
CH;0H
Higher
alkenes

CH,0H

—~ O o

Alkanes
(o

KA. AR, BIFTE TE E AR AR AR BURT 1Y S 5
S8 WV IEA R N T K VA SN RN U WA P 2 3 /N
TSR LIS B AR RAE T BOT 45 & W 41 i
P L 38 45 4 25l B 0 0T ke B T b, Mole
AR RS TR, FRT, ARG
B, X TR A Y E T R R A 2 R TS
Jt 1 S BRI IR s O R I B 1 T
PRIRAT HL R 01 22 F R P I s S B R
el T FEIEER b, AT — AR T
P ISV B i Je 14 95 98 b WL B RIS e v L3
Horb, F7FIEMHLER U2 WS e v, &
S AL 55 Pt A S (AR ) A e S 2 S R
A AR B R 5 i O e T LB U AR B ke DAy 1%
PerfLy, R 2E I e R SN ( Z2 U AR FI
B RO A IR AR . b3R5 T s AL Jes i
HLBLARE BR AL Y IE AR 2 T HLEE, I3l LAY
(SUHEALTERS, I 3 B ), dnl I SrAe 7, 3
ASEIHAE 2 AR B, e i B S
M WO TREERMZA AR IR, ol S & F

Arene cycle

H,0
A
| ——cny,,
i CH,OH Pz

CH,0H

] 3 F i AR B s ) L0 B S L 8 2
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Fig. 4 Schematic diagram of arene pool mechanism for methanol to short chain olefins
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Advance in Research on the Mechanism of
Methanol Conversion to Hydrocarbons

QTAN Zhen, ZHAO Wen-ping” , GENG Yu-xia, MA Guo-dong, SHI Hua
( China Tianchen Engineering Corporation, Tianjin 300409, China)

Abstract: The summary of research on the mechanism of methanol conversion to hydrocarbons ( MTH) was re-
viewed. Several reaction processes including the formations of dimethyl ether, hydrocarbon pool mechanism, deep
reactions, catalyst deactivation and the formation routes of by-product methane were introduced respectively, mainly
focusing on the research progress and the existing dispute of hydrocarbon pool mechanism. Meanwhile this review
pointed out clearly the effects of zeolite structure and acidity on the hydrocarbon-pool species and olefins formation
routes, and the initial C—C bond formation mechanism were the future research directions of the MTH reaction
mechanism. The developing the catalyst with higher anti-coking deactivation ability and higher target product selec-
tivity was still the key points for improving MTH technology.

Key words: methanol to hydrocarbons; hydrocarbon pool mechanism; zeolite



