47 3

( ) Vol.47 No.3

2019 5 Journal of Henan Normal University(Natural Science Edition) May 2019

:1000—2367(2019)03—0067—07

1,8

DOI:10.16366/j.cnki.1000—2367.2019.03.011

ZSM-11

1.2 , 1 , 1.2
(1. . 453007
2. s 453007)
1 ZSM-11 s ,ZSM-11
1.8 (DAOT) , ZSM-5 ZSM-11
. ZSM-11 X (XRD)
(FESEM) . ZSM-11 s ZSM-11
50 r/min, 160 C 48 h.
1 ZSM-11 ;1.8 ; H
: 0643 A
ZSM-11  ZSM-5 ) ,
1T ZSM—11 ZSM-5 ,
, ) ol ,ZSM-11 ZSM-5
’ ’ ’ ’ Lo . ’
ZSM-11 )
ZSM-11 MEL(Mobil Eleven) ; MFI(Mobil Five) )
ool ZSM—11 ZSM-5 .ZSM—5
, 0.51 nmX0.55 nm<>0.53 nmX0.56 nm, ZSM-11 s
0.53 nm X 0.54 nm<«>0.53 nm X 0.54 nm""*" "%, ZSM-5 , ,  ZSM-11
ZSM-5
(TBABr) ZSM-11 ZSM-11  ZSM-5
, ZSM-11 . e
) 100 20=145° MFI , MFI
; L18] ZSM-11/7ZSM-5 ; Conte L]
ZSM-5/7ZSM-11
, ZSM-5  ZSM-11 Chen 20
) (EDA) 1,6- (HDA) 1.8 (DAOT) 1,10~ (DADC)
5d 10d ZSM-5 )
1,8 ZSM-11
:2018-09-27; :2018-10-23.
(5201039120117)
( ). (1985—). . . ,E-mail: xuting@

htu.edu.cn.



68

2019

) ZSM-11 ZSM-11
1
1.1
ZSM-11 [40%Si0, ( ) ),60% H, 0,
[AL (SO, + 18H,0.99.0%, ] (85.0%,
) 1,8 (DAOT) (99.0%, ).
XRD Bruker D8 ADVANCE (Cu Ka»A=0.150 64 nm) ; SEM
JSM-6390LV
1.2
ZSM-11 1 ZSM-11
n(H,O) : n (Alz 0,) Tab.1 Synthetic conditions of ZSM-11samples
n(Si0,) n(KOH) :n(DAOT)=3 600 : Sample T/°C t/h n(Si02)/n (Al 03)*  Speed/(r + min~1)
1.0 ¢+ 100 = 28 = 27. , 100 mL T1 160 12 50 0
, T2 160 48 50 0
1.3 g AL (SO,); « 18H,0; , T3 160 48 50 10
30 g ; T4 140 48 50 30
4.5 ¢ KOH; , T5 180 48 50 50
7.8 g DAOT T6 160 12 50 50
3 h T7 160 24 50 50
, T8 120 48 50 50
, , T9 140 48 50 50
0~ 50 r/min, 120 ~ T10 180 48 50 50
200 C 12~48 h, T11 200 48 50 50
) T12 160 48 100 50
pH=7,100 C ,550 C 5h T13 160 48 150 50
, ZSM-11 " n(Si02) /n (Al O3) calculated in the initial solution.
1
2
) ) 12h 48 h 1
. 20=17.92°.8.78°, 23.14°,23.98° 45° ZSM-11 . ) 12h
ZSM-11 , 48 h  ,ZSM-11 )
) ZSM-11.
2.1
ZSM-11 , )
160 C 48 h, 0.10, 30 50 r/min , XRD 2
ZSM-11 . 0~30 r/min ,
50 r/min s
ZSM-11 . )
ZSM-11 SEM , 0 r/min ,
4~5 pm; 10 r/min 30 r/min ,ZSM-11 R
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, 1 pm 2~3 pm.
3~4 ym. )
,ZSM-11 ,

2.2

ZSM-11 ,
50 r/min,
120 ~ 200 C. 4

ZSM-11  XRD .
, ZSM-11

120 C ,
140 C,
ZSM-11 s
160 C, ,
200°C , 20=21.8" 45.2°
26.6°
ZSM-5 . ,
ZSM-11,

, . Huang

ZSM-11

50 r/min

ZSM-5
(

b

90 C

b

, 160 C
24 h,

170 C
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ZSM-11 E
5 SEM , , 140 °C 160 C, 50 ZSM-11
1 pm 3 pm, . 180 C ,
, 5(e) , ,
, ZSM-11

2.3
6 50 r/min,
160 °C,
12h.24 h 48 h
XRD . ,
ZSM-11
Dey
ZSM-11 ,
. 12 d7,
12h
, 48 h

2.4
ZSM-11 , s
50 r/min, 160 C, 48 h, 50,100  150.
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8 ,
50,100 150
ZSM-11.
ZSM-11
9

ZSM-11 SEM

.3

50 ZSM-11
3 pum, 100 ZSM-11
, 1 pm, 150 ZSM-11
, 500 nm, s ,
2.5 7ZSM-11
ZSM-11 , 2.4 (BET)
ZSM‘ll Ng ’ 10 ’ NZ -
I , BET , 0.11~0.12 cm®/g( 2),
2 H-ZSM-11
Tab.2 Textural and physiochemical data of HZSM-11
Surface area/(m? « g~ 1) Pore volume/(cm® + g~ 1)
Sample
S ext S BET total Vmicm
Sam T5 89 362 0.21 0.12
Sam T12 110 362 0.22 0.11
Sam T13 128 350 0.22 0.09
NH,-TPD 11,
, H-ZSM-11 230 C NH; ,420 C

NH;
0.494,

0.634,0.515,
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Synthesis of ZSM-11 zeolite using 1.8-diaminooctane as the
structure directing agent

Xu Ting"*,Du Lifang',Cen Shiyu',Zhao Qianyi'"*

(1.School of Chemistry and Chemical Engineering, Henan Normal University. Xinxiang 453007 , China;

2.Henan Key Laboratory of Boron Chemistry and Advanced Energy Materials, Henan Normal University, Xinxiang 453007, China)

Abstract: ZSM-11 is an important solid acid catalyst and is widely used in petrochemical industry. Therefore, the high ef-

ficient synthesis of ZSM-11 is highly concerned. In this paper, ZSM-11 zeolites without ZSM-5 hybrid was successfully synthe-

sized in a wide range by using 1,8-diaminooctane as Structure-directing agent(SDA). The effect of speed of horizontal rotation,

crystallization temperature, crystallization time and Si/Al ratio on the preparation of the ZSM-11 zeolites were studied. ZSM—

11 zeolites with different crystal sizes, morphologies and crystallinities were produced under different synthesis conditions. The

crystallinity and morphology of the resulted ZSM—11 zeolites were characterized by X-ray diffraction (XRD) and field emission

scanning electron microscopy (FESEM). This study extends efficient synthesis method of the ZSM—11 and gets the best syn-

thetic conditions of ZSM-11 zeolites: horizontal speed of 50 r/min, 160 °C crystallization 48 h.

Keywords: ZSM-11 zeolite;1, 8-diaminooctane;rotating crystallization; crystallization; synthesis conditions



