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Natural Mordenite Catalyst used on the Ammoniation of Methanol
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Abstract The feasibility of ammoniation of methanol was investigated with natural mordenite as
catalyst. It showed both higher activity and good selectivity to DMA, less by-product (DME). The major
factors affecting the catalytic properties such as reaction temperature and NH/CH,OH molar ratio were
studied in detail. Adsorption of benzene in vacuum and NH,-TPD were used to characterize the influences of
dealumination on the adsorptive behavior and acidity, respectively.
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0) 250mL ) s/=17 5mol/L HCl, 2h,
) ) ) g1=1/7 5mol/L  HCI, 2h,
’ ’ CI_ ’ lOOOC ’ l""7 o
1.2
) 0.5~1.5g (40~60 ), )
1h, )
) , 05h . o SP-2305
) ) C-RIB o
13
: NHs-TPD .
2.1
s s s
s o
, . (M-O0: 92.2%)  1~7
5mol/L  HC 1. , Si/Al o
1 1~7 (wt)%
Si/Al SO, AlLO, ca0 MgO Fe,0; Tio, Dal%
M-0 553 75.67 1164 2.30 0.73 4.240 0.059 -
M-1 9.95 76.69 6.55 0.49 0.19 0.240 0.048 43.73
M-2 11.48 85.34 6.32 0.46 0.16 0.180 0.039 45.70
M-3 13.86 86.57 531 0.43 0.16 0.140 0.030 54,38
M-4 14.42 86.67 511 0.33 0.13 0.120 0.029 56.10
M-5 14.44 86.81 511 0.32 0.11 0.091 0.028 56.10
M-6 15.36 87.12 4.82 0.30 0.09 0.087 0.028 58.59
M-7 16.31 88.46 4.61 0.28 0.06 0.076 0.027 60.40
Du ¢
2.2
) ( 0.60nm)
. P/ps (p » Ps ) 10
2.
, HM( ) 2.77(Wt)%,
1.3(Wt)%~2.7(wWt)%!*" , o
2
HM M-0 M-1 M-2 M-3 M-4 M-5 M-6 M-7
5.56 5.53 9.95 11.48 13.86 14.42 14.44 15.36 16.31
/(wt)% 2.77 1.30 2.84 6.79 5.98 411 4.56 3.82 2.75
I(cn? + g 0.032 0.015 0.032 0.077 0.068 0.047 0.052 0.043 0.031
(M-0) 1.30(wt)%., 437% M-1
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2.84(Wt)%. ,
, 45.7% [6.79(Wt)%] ,
s H* o
23
231 (MMA). (DMA).
(TMA) (DME). / 11, 1.59 (40~60 ),
0.37h* 3o ) 623~673K
’ ’ H T>683K ’ b
o 673K )
; T>703K , ,
3
K CH;OH 1% (%)
MMA DMA TMA DME
623 95.0 69.1 26.3 42 05
643 96.2 68.9 26.1 46 0.4
663 97.5 62.5 29.9 7.1 05
673 98.6 55.3 34.4 9.8 05
683 90.9 52.2 28.3 16.7 2.8
703 84.6 63.4 233 125 0.9
723 87.3 66.1 20.9 12.6 0.4
2.3.2 673K, 0.37h%, 159
, , 4, (
11 ) ) )
4
. 0 (S%)
n(NHz):n(CH,OH)  CH.OH 1% VI oA A ShiE
51 100.0 87.0 10.2 0.3 25
41 99.2 80.7 145 11 37
31 96.9 76.1 19.9 3.0 1.0
2:1 95.6 74.2 20.4 42 12
11 98.6 55.3 34.4 9.8 05
233 5 NH5-TPD ,

(Tw)  (685—721K),

/
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5 TPD
i / CH;OH (S/%)
Si/Al TradK TrdK
(mmol « g% 1% MMA DMA TMA DME
M-0 553 685 588 1.14 95.5 87.2 117 0.9 0.2
M-2 11.48 692 590 0.86 714 86.1 12.3 1.0 0.6
M-4 14.42 721 611 0.53 321 83.2 13.6 26 0.7
M-7 16.31 721 617 0.47 30.9 77.0 17.4 5.6 1.0
HM 5.56 723 515 1.84 96.2 72.2 19.2 5.2 34
¥ -Al,0, 668 582 0.94 75.4 68.8 137 7.8 9.8
673K,n(NH,) :n(CH,0H)=3:1, 0.96g, 0.59h*
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