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M first hydrocarbon products ; 2. & = M7+ - K2 “p PESL
2.3t% primary product 2z » & f&4f — 4 47 methanol ¥ catalyst e =2 3 & » 1
% methanol = %} | catalyst {4 éa,pf#
3252 % - i C-C bond 2 #+4]—%5 & MTG ¢ %45 ) first products -
4.Si/Al ¥ acidity ¥+*t primary products (Methanol>Gasoline ) 2. ¥ %5 -
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1.Zeolites £ s +7 -
(1) Al/Si ~ BET area » Vpore » Density ~ Crystallinity ~ Crystal size
Micropore volume distribution o
(2) Nature of acidic sites—FTIR™? -
(3) Total acidity —TPD ! -
2.Identification of surface species :
(1) Catalyst # & ¥ methanol #&f§# > §1* FTIR spectroscopy 4 73} 2
surface species £ % - #- catalyst ¥ » catalytic chamber ¢ » 3t 673 K
TE 1 bRt > 4 dr: 303 Koo g F A+~ ¥ EReR gt catalyst £ & f8 0
A ET L EAEHFEAR (423~673 K) » & R & ¥R EAE T R
methanol 2. zeolites 2. FTIR spectra (obtained in the catalytic chamber
for the phase adsorbed on the zeolites) -
(2) Catalyst & w]> 373 K# 473 K ™ ¥ methanol ¥ i > 2R LB AT F i&
# # 2. FTIR spectra (obtained in the catalytic chamber for the gaseous
reaction products produced on the zeolites) -
3.Identification of primary products : % Primary products —microreactor -
catalyst 1072 g » ;8 & 383~448 K ; introduced methanol pulses 10 cm?
2%
1. Nature of acidic sites
(1) ¢ FTIR spectum of adsorbed pyridine % 7+ - § % 4z ( negative

absorbance peaks) © 4 s %t pyridine {8 4 2. species - # ¢ » 3610
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cm_l'*ﬁ » ¥R skeletal OH group 5 3740 Cm_l'fg » Bl ¥H R > Terminal
silanol group SiOH -
(2) & =4c*¥ (positive absorbance peaks) i % = *t pyridine & # = 2

31, ¥ Brgnsted

species « # ¢ > 1550 em™' ¥ > %> pyridinium ion
proton = & o H 3 RS Si/Al 2 #4em ' i1 o 1455 cm ! H o ORI
Lewis acid sites » ** Brgnsted acidity band -] °

(3) 1550 em™ 2 1455 cm™' & B#E 4 35 & 2+ > 4 Brensted/Lewis sites
ratio o Si/Al 4% 3 —‘F‘f » Brgnsted acid sites 44> » X %] Lewis acid sites {
> % Brgnsted/Lewis sites ratio & @ 4% % o

(4) Si/Al 4%+ - acidic sites & A& 4% » dehydroxylation (%2 ) X FEE o
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FTIR spectum of pyridine adsorbed at 423 K on HZSM5 zeolites
with different Si/Al ratios.

2.Total acidity (mmol NHj gresotites ) BISE Si/AL 2 5 4e @ % i o
3.Identification of surface species
(1) g e 303 K~423 K~473 K~573 K~673 K#p$tm 2 FTIR spectra (
obtained in the catalytic chamber for the phase adsorbed on the
zeolites) %3tz » skeletal methoxy group (¥ # &£ —O—CHjy) 235 =
W A4 T
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(2) & & A4 2. FTIR spectra (obtained in the catalytic chamber for the
gaseous reaction products produced on the zeolites) iéi BB 373 K
T A4 P} &3 methanol r I R B I 473 K> 24 R 7 3 methanol &
DME (CH30CHs3)
(3) & ¢& zeolites &2 4 i 24 2 FTIR spectra #+7 > ¥ 12483 DME 2z 2)= &
skeletal methoxy group z 13- 428 4 » » ¥ 1 iE%k DME 2z 3= » &k
p ** skeletal methoxy group £ methanol 2. ¥ & -
SiOCHsAl + CH3OH - SiOHAI + CHsOCH,
(4) ¥ F B8R #% 3 ° skeletal methoxy group #& 5 =3 » ¥ %¥ C-C bonds
Z_A52 o
4 Primary products :
(1) First product 3 DME » & first hydrocarbons B %] Si/Al # & £ -
(2) Wpedx xvf\d" B 475 = primary products 2.8 B 4% % - primary products 2.
e B AR o
5.Formation mechanism of the primary products :
(1) Alkene 2z ;= % 1 alkye-methyl ester 2z % 72 & % ( propagation-
decomposition ) #+] k@ p -
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= % —— decomposition —— % —— decomposition _l: =

restored

si/ \u/ \gi Si“r \m/ \s; ss’ \u/ \si  metoxi
+ HyC=CH, + HyC=CH-CH, + HyC=C(CH3), gaseous
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(2) %1 * 2 catalysts 3t SHtp 02 > A2 £ 83 &R A Bronsted/Lewis
sites ratio ¥ acidic sites % A& ( ¥ %] ¥ Brgnsted sites ) - %]
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[1]) The spectra have been carried out once the samples have been activated
at 673 K for 1 h, pyridine has been subsequently adsorbed at 423 K and
physi sorbed pyridine is removed by vacuum at 423 K. The spectra that
are shown have been obtained by subtracting the corresponding white
trial (prior to pyridine adsorption) from the spectrum of each sample.

[2] he sample has been saturated with ammonia at 423 K and the TPD has
been carried out by following a ramp of 0.083 K™! between 423 K and
873 K, with a helium flow of 0.33 cm® s and using gas chromatography
(Hewlett Packard 5890 connected with a Perkin—Elmer ion trap detector)
for measurement of desorption products.

[3] Pyridine #4%Brgnsted acid sites=*t%s » ¢ 35 = pyridinium ion®] f& -

0




